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[ Abstract] In order to prevent and control the snow drifting disaster along the Karamay-Tacheng Railway in northwest of Xinjiang,
numerical simulation method was adopted to study the influence of different height and angle parameters of wind deflector on the snow
flow field around a given railway embankment in 50-year recurrence period in this paper. The results show that increasing the angle be-
tween the wind deflector and the prevailing wind direction will weaken its effect on snow dispersion in the 50-year recurrence period.
When the angle is set to 60°, the snow dispersion effect is the best. Increasing the height of the wind deflector will increase the cover-
age of the acceleration zone, which is more conducive to disperse snow flow and reduce the probability of snow particle accumulation.
When the height is set to 2 m, it’s a cost-effective solution.

[ Keywords] wind deflector; snow drifting; return period; snow protection
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Fig.2  Flow field distribution around air deflector with different angles
TH v
r A ——0.01m .
| ——0.03m ’Eﬂg'ﬁ’% ——0.0lm
RS R ———0.05m 20 + RN ——0.03m
A I HHMEH  ——0.05m
I PRERS
£
L ]
= 10
- 5+
RS %MM,W , 5 R RS .
-10 0 10 -20 -10 0 10 20
XIH XIH
(a) 60° XU (b) 757 KR
TH I N
[ ——001m 0r _ RETRE ——00lm
L SRS S ——0.03m R H i ——0.03m
——005m -l ——005m
G
L M
15t
)
L ]
KoL
L 51
RSN B SN RN
-20 —iO 0 1I0 2I0 0—20 —I10 0 1‘0 2I0
X/H X/H
(¢) 90° XUk (d) 105°F KA

B3 AN R S KRR A T B S A v X

3.2 BERNMEEXXERHEMW

FERELL 5 2 20 T, XS TR B R B S XA
JEN R A5 05 B, D5 FL A AS TR) 1 BE T S JXUAR ] ]
AR A 4 pros, STHEE 0.01.,0.03,
0.05 m = B A KGR A T4 BT B £ 1, PR

Fig. 3 Wind speed on the surface of road embankments influenced by air deflector with different angles

[Fl g T e XA S B2 3 T XU 1) 7 L5 R AN ] 5

N

ML . www. stae. com. cn

M 4 R S 7 B AU e L i K
A DX S 0 LA B 85 T Ak AR AR A AN K 3L 7 A R
BOMIF] . MBSSR TR | BEE S X i R, %



B R 5T R
8230 Science Technology and Engineering 2025,25(19)

G (ms™) ; N N N N Y
12345678 910111213141516171819202122 S/ (m-s™) 12345678910111213141516171819202122

6 O
4
o]
2 ]_ELE&) o uju
0 & dﬂ
-15 -10 -5 0 5 10 15
XIH
(a) 0.15 m 7 5 KR (b) 0.20 m 5 JEE T KUk

5 W HE T 1T T T T T T T T T 171 I | i /(m's")_lz_
JH/(m-s™) Mk 1234567 8910111213141516171819202122
1234567 8910111213141516171819202122 6

(c) 0.25 mi fE AR (d) 0.30 m T SRR
Pl 4 AN [l g 2 XU o T 7 ALk A [

Fig. 4  Flow field distribution around air deflector with different heights

0 - S e
) B oor A
——00Im R t\  00im
L ——0.03 TR % 3 ’
20 R o ’\} HAMER 03 m
' 15+ ——0.05m
X%
15 + ~
p e
= =
10+
= X
5 L
5tk
R .
e 15 I LR 4 R
0—20 —iO 0 lIO 2I0 0—20 —iO 0 1‘0 2I0
X/H X/H
(a) 0.15 mS XU (b) 0.20 ME KR
_ T _
il ——0.0l'm TR ——0.0Im
20 b R B ——0.03 m 20 + _ ——0.03m
——005m TR A gﬁmwﬂsra ——005m
915 o g :\15 F
iL-§10 - 210 o
5F 5L
3 R e e
SRR RS TR R
0—20 -10 0 10 20 0—20 -10 0 10 20
XH XH
(¢) 0.25 mE AR (d) 0.30 mE KR

s ATl e S KUBRAE T SR T Xk 14
Fig. 5 Wind speed on the surface of road embankments influenced by air deflector with different heights
S MNAEZ BRI . TR 0.15 mE, ORCE I HSREH . AT UK 76 5 KB = 1
FEUTTE WU A WG AR T 15 m/s; 7E KBRS 015 m B, 75 IR KIKEN T 5 m/s XA
0.3 m i, e/ IMAEK T 15 m/s BT R TIR A TTWORHER Bl = B0, 75 U0 X 2

¥ FE Mk . www. stae. com. cn



2025,25(19)

TEU A GBS R BRI S R R S i 3 69 5 5L B 8231

B WERPARI FREVI, 2565 BB A RS A
AP TR, TR BT R 2 m B, B REUE T
JE YR
3.3 SEEREMNTESHER

ST WG T KR A T B I B 1 RS o A
T, AT BT B A 5 ok 60° 1 2 3 v
2 m, 3 A 0 BT B B AT 1) XU A SR X R R
HATULRH . ARUEEB LI B S B B .
PEIETTE R 8 m, i XU B2 15 XU 01 3 38 5 A 1
1.5, BE3R B R 2 m, 10 m 42b 75 3 Sk 3 XU Sy 20
m/s, T XUBR A BE R 60°, BE FH 2 4 JE 11 5A e, A58
AURE TR A D 100 m, 5 H 1T 200 m, 7188 i
A5 EREE A 100 m, 1 7 540F T shie S i sl ae
FEHCRBEE 5 AT SC B AR, Tl 5 S B, PR RR T
BE T A% RS 5 Z ATAR ] B 0. 015 m, PAR 3 KR
1. 02, 78 1% 5 BT X AR R AT N, BeAb, o
FE R 110 X R T R . S B R, 5 AR
FRIIAL 0 o0 A1 300 XU B 5 DR 198 DXLk 25 {28 4 A 2
K6~ K 8 s,

JRGE/(m-s™)

2345678910111213141516171819202122232425262728

0 95 100 105 110 115 120 125 130
X

K6 S XU Rl o KU o3 A

Fig. 6  Flow field distribution around air
deflector with 2 m and 60°

K /(m-s™)

2345678910111213141516171819202122232425262728
QS e ==

A1 A
96 98 100 102 104

7 30X X A

Fig. 7 Wind speed contour on windward slope

g /(m-s™T) [ ] [T T T 11
234567 8910111213141516171819202122232425262728
3
4 9] tg

110 115 120 125 130

P8 XU X A

Fig. 8 Wind speed contour on lee slope

TE 50 AFFE B XGE BT 10 m Ak v B KU 2 20
m/s BF XA IS B SR B M 0. 1 m /=5 Ak XU R /N
(EHEA TP, BAR G T HE AL % 2 Fiw
21 XU K25 A0 A A 2 AU s, 5 R 2 i
MBI T YR, AR AHSCHE ST, Hram Y b =5
R A E S IE N 5 m/st™ ) R T K8 FK2 w]
R NTF 5 m/s WEIEEA 1 m, T XU
P /NF 5 m/s KREEEE S 0.5 m, KL H .
5 AU X i B 2R T 9 1 1) hn AV R B S, 5 XA 7
F2 HEBEERERESHER

Table 2 Wind distribution on railway subgrade surface

i G111 1 5~ (TR L 1 I = <K 1]

49| ) sy e e
Rk 23.31 25.47 20.32 2.76 3.12
4 it

BT S PG AL M DX A OB ki, SR A Fluent 5K
4, X 50 AFF B XU BRI TR AN [R] # B2 g 2
SR BT BT AT 105 5o b, 7%
M4,

(1) 5 AU 225 A 32 0 G- 25 A P ) 5 i R
X B S M LA R B R, 38 K S IR A A
JEE R (7 B B2 T 90 5 DXL DX Bl A, At B XA X
T A A B sEs  SA RAE A KUTRLI, 2%
AR Z I BRI A T DRI AT 3 T XA
R W P MR AT, RIS KU 5 XU A U T 1] S £y
B/ 900, FEAHIFFE Y, T R 5 KU K 3L D5 [6]
Jeff R 60° I, 5B R AT IR RO

(2) T IR 2225 i JBE 0 S5 1 P ) 2 o LA
05 0 WA L R O ], 5 XU g
NI 2 i G S XU S8 A Ak T 55 XUXC N i
(GRS BT |G/ Y S N A TR
JEE ol 5 XU ) o [ 5 U L 49 A X B A R
TR i, A IR T 4 e S XUt , A g
o 3 AU S 5 1 e 1) S B RICR . fEARBE T,
U e LR 2 m I 2R REAE IS JE X MoK 1
I HA B R AR HE

PAEAIRTTE , D S 3 R B T 2 AR 5 9 B R X
A U LAY X A5 B X5 B, o8 G 4 e ()
B AEROR , $R 46 T 2 B AR R S
PRI, 12 AT 5 %8 T e 5 2 0 i 2k 9 XU =5 3 B
0 R s B A, R RIS R
HT T XU 5 37 3 9 52 2% 1 DL R R AR A0 07 v 1Y )
BRAE: , 2T o ] Bk — 2 235 5 XU 1 6 52 b 0 45
PARAIETS SCHIBF TSGR

ML . www. stae. com. cn



8232

R T NI N N -

Science Technology and Engineering

2025,25(19)

[

[

[

2 £ X

g

Rl S A HERE B F X A B IR (1], sCER S
53, 2012, 14(4) ; 4849.

Zhang Chuanyi. Road snow damage area highway design priciple
[J]. Technology & Economy in Areas of Communications, 2012,
14(4) . 4849.

Tpg, sk, PEXKREXRT]. h#b2Ei, 1999, 17
(4):312-317.

Wang Zhonglong, Zhang Zhizhong. Regionalization of snow drift in
China[ J]. Journal of Mountain Science, 1999, 17(4) : 312-317.

BT, RS, AR, XUSE IR R B S S o B AR (A AL
Srpr[J]. BREARERGT, 2021, 65(9) : 34-39.

Li Zhou, Xue Chunxiao, Shi Long. Numerical simulation analysis
of the response law of wind-snow flow to railway embankment[ J].

Railway Standard Design, 2021, 65(9) ; 34-39.

WeE, TEX, FBER, % sk RS I L H %
SXIPH )], BEEE TR, 2022(1) : 25-30.

Sun Yuanchun, Wang Guoyi, Sui Xiaomin, et al. Characteristics of
snowdrift along Karamay-Tacheng railway and its hazard zoning as-
sessment[ J ]. Subgrade Engineering, 2022(1) ; 25-30.

M. HTSREA B RIN S T FRREAPTTE[T]. P AsE A
$%, 2019(6) ; 54-57.

Wu Peng. Study on prevention measures of snowdrift distaters in
Xinjiang Highway[ J]. Western China Communications Science &
Technology, 2019(6) : 54-57.

T i, BB R S RF A IR R BORBEE (1], AZfkS
LN FE, 2016(12) ; 181-182, 185.

He Shanghai. Research on the principle and technology of railway
wind-blown snow disaster prevention[ J]. Automation & Instrumen-
tation, 2016(12) . 181-182, 185.

TR, W RE XA RKNIRE S F R BIAREERT[T].

BT ASE RN, 2021, 44(2) ; 14-15, 17.

Yu Zhaohai, Gao Zhi. Research on prevention for the wind and
snow damage of the agriculture and reclamation road[ J]. Communi-
cations Science and Technology Heilongjiang, 2021, 44 (2) . 14-
15, 17.

IRty TR IR KR S5 35 1 PR S B 4P R i [ 0 ). St A
HH&T, 2020(5) : 96.

Di Jinmei. A brief discussion on the causes and protective measures
of wind-blown snow disease on highway[ J]. Inner Mongolia Science
Technology & Economy, 2020(5) : 96.

ErprE PERLEEXRE RN T RS TE[T]. Wi
5T, 1994, 12(4) : 193-200.

Wang Zhonglong. Application of blower fences with a permeability
new technology on Aiken pass in Tianshan Mountain of China[J].

Mountain Research, 1994, 12(4) . 193-200.

(10] WA, JBfH. PP aEy I [ 1], EIRAGE

BE2F 4%, 2005, 24(3) : 63-68.
Hu Peng, Zheng Chuanchao. The analysis on the wind speed field
of the snow protection facilities and sand control facilities [ J ].

Journal of Chongqing Jiaotong University, 2005, 24(3) ; 63-68.

[11] BEE, BWRE, WE, % SREIE T SR 15

PR L], PEBER, 2017, 38(6) : 1623,

Cheng Jianjun, Zhi Lingyan, Xue Chunxiao, et al. Control law of
lower air deflector for sand flow field along railway [ J]. China
Railway Science, 2017, 38(6) : 16-23.

PRAASH, RRARAS, Vbl &5, ST R HUARREOR e B gk T
SUTRINEMABIIEI]. BRER: S TR, 2019, 16
(8): 1923-1930.

Chen Boyu, Cheng Jianjun, Xin Lingui, et al. Shape optimization
of blower fences of railway based on discrete adjoint solver[ J].
Journal of Railway Science and Engineering, 2019, 16(8) : 1923-
1930.

S, BRERE, Rk, % S XUBUBUR XRRS KR T A R
miLy]. TRXBITE, 2019, 36(2) : 520-527.

Zhang Chao, Han Yanlong, Gao Yong, et al. Effect of dip angles
of wind guide plate on sediment discharge behind the plate[ J].
Arid Zone Research, 2019, 36(2) : 520-527.

WA, B 52 3 7 R R 5 R AP [ 7). BRIE TR
%, 2018, 35(12) : 1-6.

Yang Xu. Research on the characteristics of drifting snow disaster
in Xinjiang Mayitas traffic corridor[ J]. Journal of Railway Engi-
neering Society, 2018, 35(12) . 1-6.

B BN R BRI K ERF ML T]. Bk
HEFRHESET, 2014, 58(10) ; 10-16.

Luo Xinwen. Study on the characteristics of snowdrift disaster
along Karamay-Tacheng Railway in Xinjiang[ J]. Journal of Rail-
way Standard Design, 2014, 58(10) : 10-16.

AP B AR R S WO R ()] BMRSSE B R,
2019, 16(4) : 77-83.

Li Bo. Research on monitoring method of snow drifting disaster in
railway engineering [ J ]. Modern Transportation Technology,
2019, 16(4) . 77-83.

BEBL, EHOCH, FhCHR. € M DX S Lk I XL K L T T
WFE[1]. TREII%, 2022, 39(S) : 1952201,

Luo Yan, Ma Wenyong, Sun Yuanchun. Prediction on wind speed
and wind direction of traffic line in alpine region[ J]. Engineering
Mechanics, 2022, 39(S): 195-201.

BB BT WRF BB KURS IR LB D]. A%E: A
FRIEYE R, 2022,

Luo Yan. Research and prediction on drifting snow of traffic line
based on WRF[ D]. Shijiazhuang: Shijiazhuang Tiedao Universi-
ty, 2022.

2RO, R SRR N LR E R [ D], A
KT AFRIEYGE R, 2022.

Li Feigiang. Research on profiles of blowing snow and snow distri-
bution on traffic line[ D]. Shijiazhuang: Shijiazhuang Tiedao Uni-
versity,, 2022.

ARIE SR, 25 8 XU 5 R 15T S S B BRI IR T 5[ 1] BkIE
Bleg 5 TR, 2018, 15(11) ; 2813-2824.

Qi Yanlu. Strategies of railway alignment selection for Karamay-
Tacheng railway in Xinjiang considering snow drifting disasters
[J]. Journal of Railway Science and Engineering, 2018, 15
(11) . 2813-2824.

Yu X T, Liu MK, Wang J Y, et al. Statistical characteristics of the
spatial distribution of wind and snowfall in the Xinjiang Uygur
Autonomous Region[ J]. Natural Hazards, 2022, 111(2) ; 1977-2009.

ML . www. stae. com. cn



