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Study on Rational Location of Wind Anemometer on High

Speed Railway Embankment

SU Yanwen ZENG Yongping XU Xinyu LI Wugian
(China Railway Eryuan Engineering Group Co. ,Ltd. , Chengdu 610031, China)
Abstract; In order to investigate rational location of wind anemometer in lateral and altitude-direction on high speed
railway embankment, for typical double embankment structures, the fluid calculation software was adopted to establish
two kinds of analysis model, including embankment structures with vehicle and without vehicle, the flow field
distribution of embankment with four different slope forms was numerically simulated respectively. The research results
show that when there is no vehicle on the embankment, wind environment of leeward side is better than that of the
windward side, the transverse location of wind anemometer is recommended to install at 4 ~7 m away from the center
line of embankment on the windward side, and the height direction is located at 1 ~3 m away from the rail surface. The
wind speed two-dimensional distribution along the lateral and height of the embankment shows the similar law for both
models with vehicle and without vehicle. The different aerodynamic forces of the train vary with the slope of embankment
and the wind direction.

Key words: high speed railway; embankment; wind anemometer; rational location; computational fluid dynamics

Rt T L PR SRS ) A RSP RE R R A 5, B D R HE AR VE ST TE B XD GAE B
AT WP I B IR B R R R R KGR R AR B L s AT K e TR REHEAT T HFSE. Martin 5
S O, TR R R BB, KR O R S A B M BRI T T AT T
et C RN R e g ST S Gy R v I o8 S KNG DOR i O S e e O N B2
Ve NIk E T NS E 1 G X s TS AP ERE R IR R T T BE5E . Mg

¥ #5 B H#A:2017-06-22

YEZ B JFAESC(1985-) M+, TR,

EEWE : [[{R A ARER G m SIS 34 01 F (U1334201)

SISCARE IRIESC, KO ARITTE, A5 R R R B SRR XU vt A BRI AT L) ] R BRI R ,2018,9(2) 19 ~ 13.
SU Yanwen,ZENG Yongping,XU Xinyu, et al. Study on Rational Location of Wind Anemometer on High Speed Railway Embankment[ J]. High
Speed Railway Technology,2018,9(2) .9 —13.



%24

TRIETC, A5 - i R I e SRR 3t 3 B AT S

2018 4F 4 A

KB et YR LS e B R SN R ik 3 )
DGEAE A o T 0 A 22 A AN TR I X
AR A BRI I BRI TR &M T
SRR 5 A U5 DXL i XU 1 5 LA DA e i 81
ZEAFAE AR [F) s 9T W R S0 5 1 75 R A4
T RAS A BRI R o0 A RSB A1) Tl PR RE S LUK
00 DXLt 2 2 A i 1 7 B LA B 2 1R 22 5 R A
RS, il DL, 0 I X Y B A
AT FREE R, AR, HATFE TB 10621 -
2014 R B TR FP R D3 X 1) B 0
F SR AR X BB B RN 5 ~ 10 k™ i %
I A A 17 - R T 1 4 A A R AT T
il

DRI, 7S ST ok e 3 K AN [ 394 B ) e SR 45 A T
3 SRR T 1205 KUK e 3 b TG 2 I 1 XU
A AL 5 B R S R ERE AT T e B
FEGE RS KUK b R XU 0003l 45 A L B e
1R S 2 amia AT B R AR SRR o

1 I EEBAN M

ST =gEAnT R4 N - S U5 B, sk £ W APy
i AR T F i 3 24 it S 1] ) 370 30 10 A7 BU(E A 00
N G YA TR7E DK S N

VIR
%gmiv(pU) -0 (1)
e
%(pu) +div(pUu) = div[ (u +p,)gradu] + S,
(2)
%(pv) +div(pUv) = div[ (u +u,)gradv] + S,
(3)
%(pw) +div(pUw) = div[ (u +u,) gradw] + S,
(4)
AEH JTHE
9 - ; M€
(pe) + div(pUh) + le[ (k + J)gradT] + S,
ot o)
(5)
it i S RE Ty 7
d . . My
£(pk) + div(pUk) + dw[ (u + ;k)gradk] +S,

(6)

i it S REFE AR T e «

%(pa) +div(pUs) + div[ (M + &)grada] + S,
O-S

(7)
A w, v, w— /i
w3l IR R %L
p—IER;
p— B
e——NEE;

w— i R R B u, =pC, o

s HAEFERCE o =0 " T

bR o, =0.9.0,=1.0.0,=1.3.C,
=0.09, ARt 8 NARHE :uw w.p T ke ps

R SC A et K 0 XU B S 45 A T 5 1)
FIWETE, mEHON 5 m SRR 1 B A
AL ARG R R, S PR X
AT AE R B T R EE I 150 m 3K
[ S B A R B 112 mo Oy b S R IR WD, 75 XL 1]
B SR A B B 162 mo H 3 e i 2 A,
FeICH 0 a8 T e K 1943 00 T 329 15 D Xof R, St
S S AU AR FH DG % ) BE T 300 57 26 A7F

B RREEEITEE

FE ST AR Y JERE L AN CRH3 81 4 fsi R
ST BRI AT, B ERERR Sk - R E A - R
= ENHRATE A, Horb sk /R E B RAH R .
hyibE G A 3k 22, B 2 BRI AR R o R B LT
RFEZ G F e O T ARERE . 54K
TEE N TG A% BE T A AR

R FZEA MRS A TR RL, TR E R R S
TR 2 — IR A A R A 1, &
A SR AR S A A P 2 R 3 G A ) -



%24

TIHEST, A5 ¢ o R B S R IR 3t 45 B A B

2018 4£ 4 H

3R o BESRESCAEARTIE AR /N 0. 05 m, R A% H
JUEELZ 0 200 T3

by

B2 EREFERREEMNE

B3 BEAERIEFME

2 HRZHITESERSH

AN [v) %) B 3 %o 2 6 o] L DR 37 5 M A ], DT
M XS A B B ASCHEE T 1511 1.5 1:
175 DA R 1:2 4 By iE o TRl g 2R3 XU Ta) ) % 32 Jl
B A3 18 52 i, BB LT IR R B iy ) 0° XU Ti] £ LA
Je 15° A f53 iHEATiS
2.1 KRIELEHER

IERE 1: 1 [ 52 8] [l ) 3 B2 i £ an 1l 4 o , R
AT I A, NI AT DB S T A,
RSO AR A G B, e b
DA BB PRI, AT R, o T A AR R , ST
T 1 KGR SR SR ZN, RGE A AR E o PRIt , SR XL
A2 B A it A AR I Oy i

B2 /m
E4 1-1EREEEERERE
DA o) 2 B0 T 3600 DR ) 3 A A [T 5 B

TR o TEREIREIM XA O ~3 m 1R B N, BB
BE , 2 XA XA /N5 T AE 3 ~ 10 m i B2V TR A, 3 2
HRBE , KURBOR o g% 5t IRV T o A 1 XU 5 g 3
A XA AR ] A1 A, ELAH [R] v 8 Ak XL /MR T
AN o p 1A S ], AN ] 3 B 5 000 Fg R
KM BUE 1 ~5 m S EEVE I, HXGE A T B
AACAR T 3 o PRI, R A B T B 1 AR
AFIBEE, SO EERIE 1~ 5 m Ry 8T P9 14 R i
87 i L R i e

10.0

—a— [:]
—e— 1:1.5
—a— [:1.75
—v— 12

75 |

25 F

0.0

8 10 12 14
R/ (m/s)
BS R E k7T KUE

7] — 3 B8 I T 7 AN [R] e P2 A XU 5 B 4 8
[ AZAEAE AN 6 (a) ~ (d) Frane B AR R K
005 5 XU %o o2 AR LIk o B fh P 6 M, 4 g
JEE (ARG A 1) 9 A1 I EOE S BEA— B, 25 R AE S
BRI T 4 ~ 7 m Ab HBUXGEBE AT, 2 J5 KU
TR K, RV T 07 F5 Ak A DX /N T B i XU, ELE AT,
A R AR A A 2 M I 5 S B4 AL B AR AR T A
B OARLY 2o /NG Y AS N A 3 Y A VA RS
B AT o BESb, i mT LU Y BR R 1m0 )
2I, 3 XA DR PR PR 32 R 38 I oA it IR , 3 10
AT LAz 37500 A3t e RS 2 S A e 00 90 e i
I DR ST e

X EE AT e JBE A7 T ) B A XA AL, T LA Y B
B 1 ~3 m AR XE R T 4 ~5 m Abpy KUK
U, UK MR I AT AR BUILL B 1 ~3 m @
I
2.2 BIRAERE

R S AR 2 SR, AR AR AR B T Y
TS oA, i X S I i 1) A B 7 B o ik — A8 Ik
GRS w537 B b S 1P 1 DA i = AR 1
G , R I, A 3 52 A A 2 v ) 2 o7 T 3 KA
— il



TRIETC, A5 - i R I e SRR 3t 3 B AT S

2018 4F 4 A

SRR

[ ¢

AN ——
\o

| \\‘~
—&—|m

6L —*—2m
—&—3m

A3/ (m/s)

im \-\_\ NG
4+ +5m [
8 6 4 2 0 2 4 -6 8
(a) B PEL:L
P XI5k
14
o SR
= "
\.\ o— |
= 10F :
~
E
~
= 8 r—
= S Imo
6 —o—2m
—&—3m
4 K A
4+ TQ—Sm

(c) BPEL1:1.75

8 B Xk
14
® g%% .
—a
2
E
3,\_@ 8
r{ —a— | m ﬂ\_.
6 L —*—2m
A3 m KGR 25 U
im | N A
4 - ——5m

iscl |'é'j/m

(b) HSEL1:1.5
e HE IR
14
12 4%550&5 -
—e—
= 10 :
g .
2 s '
K —s—1m
6L —o—2m
—A—3m | .,
o AR KA
4 —e—5m

EE |'é5/m
(d) 12

Blo6 AREERRLA~5m FELREISLL (NEAEETHRE)

T, X Lk 4 Bl R3S U 3R L 19 57
FARENNVEREAT THHE . BT 4 AR FRSUE IR
oA R R R — 20, OUR 3% 1 T B 5 4
PB4, AN 7 BoR . 50 BREEAY Ii
Yo AR L i Sk AR ) 4 KT B T 3R 1
F X AEAEBE AT 5 B 7 A R B e o

B7 LIgERREEEERRLE

LU, X AT 5 R 51 22 <l g B s i 3 5 KL

] Ff A ASA U EA T UE I o LB 223k 2 a1, AN [ of
FIT 1) ANTRISRE B 00T 5 4 8 T g BEL T g g
TIEERMPE 8 Fron . K 8(a) il B 4K AT+
TEAR ) 3 T SR I R, ELTH 7 9 R/t 38
JEE TR G i a2 I 5 £ P8 (b)) TR 242 A 1] i
1) 81) 4232 2l A S — 0 i ( RIS v JRUTe) £ Sy - 15°)
H Sk 2 i 32 BB R T e R T 1) i BT, HLRHL
T3 RN AR i 00 5 P 8 (o) R, %o T
01 3 AR T LT SR, 814 3k A B 2 9
1] 3 e A, ELAN 1) g b3S B2 F) ke 2 T 4 A, 3k 2 Hh T35
JEEBRER | A 8 aed i S 8 5 ) XU/, K- 5 1]
8 RGE AR

IRJe AT R 0 DR M 4 A B AT 1
o BESRA 00N ANIR] R R R R A2 A5 J0 %
M LT T m 2 m 3 m Ry AR RGE AL AN — 8. R
TSR 107 1 ~3 m R Ak i XU R /)N AT P i A
IR BIKF SR 7 4 ~5 m @ AL
IR /INEARAG 51 2 i 32 s JT I R



24 SIS, A5 ¢ e TR B A SR A IR £ P AT 2018 4E 4 A
ook PS0F e e 60 000 -
—a 00— 150 —a -]5° 78000 F o —a— 0% —e— 15° —s—-15°
B 76 500 | T 55000 -
12000 — - —
Z — Z7s000p < -
R . R L —_— o Fe—
B los00} —_— 2 73500 | = 50 000
72000 =
[ 45000
70500 | .
9000 F T I e
T 69 000 T
I I \\+ b I I I I 40 000 I I I I
1:1 1:1.5 1:1.75 1:2 1:1 1:1.5 1:1.75 1:2 1:1 1:1.5 1:1.75 1:2
S S IR
(@ X7y (b) k7B © XA
B8 HEIRT(EMEN
[4] Martin S, Marco W, Alexander O, et al. Wind Tunnel Investigation
3 Ve =Ry .
=A -Lb of an ICE 3 End Car on Three Standard Groundscenarios[ J]. Journal
- e . of Wind Engineering and Industrial Aerodynamics, 2010, 98(6/7) :
(1) BESTEA I, F5 S KRS F A0 R, e o
T NV = N =1 \ ‘

IR St 1) A B BT A MU BB SR TPOD 2R (51 mun, manie, oo, SRmpsRBpuspit o0 CahHERE 1O

4 ~7 mih S EETT AT AL 1 ~3 m BN, WLJT. R R AR (R L 2010, 41(S): 2028 -
(2) BESRAT 2, B 4 TF Bt i 88 Tl 2 T 3 7 ik 2034.

/J\ , %%Yﬁmmﬁﬁﬂ:%i}%ﬂif%jﬁ : ﬁ”imjj Fﬁﬁfﬁﬁﬂ( MIAO Xiujuan, TIAN Hongqi, GAO Guangjun. Effect of Railway

e e N AN — Environment of Aerodynamic Performance of Train on Embankment

G MBHTIB )N , 2473 U 10) i 15 7] 4 3z Sl A Bz — Mg e

o ’ " N [J]. Journal of Central South University ( Science and Technology ) ,

Mt st N7
H = e . N R

H T et ok, (6] Hik. FEHCLBI IR BE & (BB ST (D). MR, A
(3) BEHEA AR v XU I s e A ) 5 e ) — 2, 2011,

Qﬁ%%ﬁ%%?ﬁ*ﬁﬂ%}%*ﬁ Iﬁ]%ﬂlﬁi E%b%ﬁ :ZE-H»%: Q:Fil:% ZHANG Jie. Research on Optimum Setting on Anemology Station

ﬁ—i@ﬁﬂ??}ﬂﬂNﬁﬁ?ﬁﬁﬁiﬁﬁ@%ﬁﬁﬁo Distance From High-speed Railway [ D]. Hunan: Central South

University, 2011.
5 E 3T (7] BN W UE Rk R KA L. BB 5 T
i, 2016, 13(7) . 1332 -1337.

(1] Andersson E, Haggstrom], Sima M, et al. Assessment of Train- MIAO Xiujuan. Wind Anemometer Location Determination on Railway
overturning Risk Due to Strong Cross-winds[ J]. Proceedings of the Bridge in Valley [J]. Journal of Railway Science and Engineering,
Institution of Mechanical Engineers, Part F: Journal of Rail and 2016, 13(7) : 1332 — 1337.

Rapid Transit, 2004, 218(3) . 213 —223. [8] TB 10621 —2014 &5 bk e MG S ].

(2] TR, VM A 2RO, AR T T 50 L BB T 2P 5 DU B 5 TB 10621 -2014 Code for Design of High Speed Railway[S].

[J]. REEREELIA,2016,7(5) 1 7. (9] EHE. HSUIE I FAH T CFD HePFIFA SR M.
XU Ying, XIE Jun, LUAN Lichen. Research of Environmental Wind B yEARACRE AL | 2004,

Characteristics of Southeast Coastal High-speed Railway [J]. High WANG Fujun. Analysis of computational fluid dynamics: Theory and
Speed Railway Technology, 2016,7(5) :1 -7. its application of CFD software [ M]. Beijing: Tsinghua University

(31 TR HZLHE WS 5. 3R B AR A B R e RO Prese. 2004,

LI]. BEFHR, 2004,26(4) .36 ~40. [10] MZLHE S1%2sa o (M. JLse: BRI RAE , 2007.

GAO Guangjun, TTIAN Hongqi, YAO Song, et al. Effect of Strong
Cross-wind on the Stability of Trains Running on the Lanzhou-Xinjiang
Railway Line [J].
26(4) :36 -40.

Journal of the China Railway Science, 2004,

TIAN Hongqi. Train aerodynamics [ M ]. Beijing: China Railway
Press, 2007.

(%% 5 0edd H3A4)



