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Effect of snow fence in railway cutting area under action of snow-drifting
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Abstract; To reduce the effect of snow deposition on railway lines caused by snow-drifting and study the structure
and layout of snow fences that can have maximum protection effect, a numerical analysis model of snow-drifting
based on Euler multiphase flow model was established, and the applicability of the numerical model was verified by
an engineering example. The variation characteristics of snow amount inside and outside the railway cutting area and
on both sides of the snow fence were investigated under the conditions of different porosities, heights, and layout
distances of snow fences. Through L16 (4°) orthogonal test, the main factors affecting the volume of snow
deposition inside and outside the railway cutting area were obtained. Results show that the snow distribution patterns
of the proposed numerical model inside and outside the cutting area and on both sides of the snow fence were
consistent with those in the field test section. The structure of snow fences mainly affected the snow volume
deposited outside the cutting area, while the main factor affecting the amount of snow inside railway cutting area was
the distance between snow fence and roadbed. The distance of snow deposition on the windward side of the snow
fence was about 20 m, and that on the leeward side of the snow fence was generally 10 - 12 times of the height of
the snow fence. In the orthogonal test, the optimal combination of snow fence structure and layout distance could
decrease the snow volume on the top of roadbed caused by snow-drifting by at most 26.17%. According to the
distance between snow fence and cutting area, the snow deposition amount and position could be changed by
adjusting the snow fence porosity and height to increase the effect of the snow fence.
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Fig.1 Schematic diagram of overall computing domain

RGREBUR T S N AT TR S b Y !
(velocity-inlet) , LA Wi 5045 £ 37 30 Hb 2 X370 % B3R
P TR 00 o 3 m AR KGR 6 m/s, HiL T
FHRE FE o 2 x 107 my 3 17 3% & O B I
(outflow) , %I FAE AT ZH; THE S U -5
T AR RRIA 2R BB R 1R 0, 4
PR AOBE R A O, AN DX 3 P 115 5 e | 5 55
K AR 22 AT B TR AN ] 2R3 19 wall i1 5%
1.3 Kfg=ZSH

AR AR 8 T, 9006 18 25 ORI L3 4
v, M 0.01, 55 B M S o i HEER
S (6) M (7) Ron, IHRLRKEEN
0.01 s, BT R 1 800 s(30 min)

r—r,

(6)

a:
ro — 1

Vg
r=—

; (7)

s ry I TCBT S MRS 59 TR R R L
(B, r A SR TSRS B SR AR B K
{H; ry — 1 RTERF S HHE T TR B0 Ko 22 £k
i o AFERR IR MM T TR
PR IEMEFR /R SRS, UER R T EIE; v, R
THEC S AR I SRR B, BB, R T
i EN

2 A RE

Oy 6 E RS (ELASE AU 45 2R 1) BRAE 7 k  aak
5 BB Gl MR T, £ T e XA BLk AT
HRI R, I S REAIT R A R AT H

21 IREEE

AR B LA BT ) A — T Gk I A RN G2, 2K
PR K 154.5 km, JT 28 XS 3 3H T R, 7 2R o
FE MR 5 (A 2%, A Kk B B
JEL oMb XA A DX P D o R R g e X 3k
) 22.1 m/s, FKREIR 940 mm , S5 98 5 0 4™ &
LI 22— AR 42 A AT B J g 1 X
T W DB ok it XU ) e LR, I H R
WO I 1) IX Sl A ke B i 3 B 42 K 400 m, 43
S B R A 4 %) X e TR X s I, JHE vl DX Rk i
ANPGRS, B AL B 20% , = BE 3 m, S EE AR
FEES 40 m; XIRITTRE S, 100 By 2 b IR B 7E
0.8~1.2 m Z[H], BEIEPIMAR TS9N 5 m, ik
5 B 7 2 A 25 R i o AN 2 TR
22 HFERSE

2018 4512 H 16 H £ 17 H AR E T J5,2018
AE 12 H 18 HATAKEREE A 1 mm [ RO 58 BE A
AT IEA T P 3 AR B N 25 R I 4 25
G, W 3 AT LUE H XS T SR e i
BCHERR B R 00 5 R e KAEA 430 mm, 7EIE &5 17 &5
I X3 5 T A T ) 5 X, T B 4 5 I sh /)
AR T I B X A SRR TR
135 mm, X3 [ BEELAMEIIETR A 215 mm), Xk 1T
PRAE NPT 193 mm, BIFEME T % 4h
YR TC S M XSG 0 T 37.93% ; R AEEIN T
RS RN B TR EA S S, X T S T
RN 218 mm, X T FHFIE K 231 mm,
RV 7 5 B T I T 1 Y- 429 25 VR I 7 5 A X
W25 13.61%,



3

ZEMEF, A BRI A DI XU Bl S PR AT 5 - 125 -

(a) B BLR M 837 B A

e HE AL

SCEEE

(b)) i A5 A0 A
2 RERHEMENESCREE
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Fig.4 Contour map of snow volume fraction in test section
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Fig.5 Deposited snow amounts inside and outside the cutting under different porosities
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Fig.7 Deposited snow amounts inside and outside the cutting with different distances of snow fence
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Fig.8 Deposited snow amounts at different locations with different distances of snow fence
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Fig.9 Deposited snow amounts inside and outside the cutting with different heights
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Tab.2  Deposited snow amounts at different locations with
different heights
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Tab.3 Calculation conditions and obtained results

W bR, wEs feBEE, TORKBUMILE

G % m m KT K2
1 0 2 20 1.031 71 1.091 89
2 0 3 40 1.034 25 1.088 47
3 0 4 60 1.04125 1.08563
4 0 5 80 1.047 89 1.081 37
5 25 2 40 1.030 38 1.081 95
6 25 3 20 1.03891 1.082 12
7 25 4 80 1.04182 1.091 54
8 25 5 60 1.049 51 1.092 38
9 50 2 60 1.031 63 1.087 54

10 50 3 80 1.04264 1.07552

11 50 4 20 1.051 29 1.070 87

12 50 5 40 1.044 78 1.102 32

13 75 2 80 1.03129 1.103 91

14 75 3 60 1.036 34 1.093 24

15 75 4 40 1.042 59 1.087 78

16 75 5 20 1.04857 1.081 51
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Tab. 4 Range analysis of ratio of snow volume fraction in
Region 1
I ELALSinvi qialcl
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El 1.038 77 1.031 25 1.038 66
K, 1.040 15 1.038 03 1.041 58
73 1.042 58 1.044 23 1.041 71
E4 1.040 69 1.048 68 1.040 25
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Tab.5  Range analysis of ratio of snow volume fraction in

Region 2
B TR L
KA A
FLBRRE % FMENE  EHERRE

K, 1.086 84 1.091 32 1.094 74
K, 1.086 99 1.084 83 1.088 90
K, 1.084 06 1.083 95 1.081 15
K, 1.091 61 1.089 39 1.084 70
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