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Wind Tunnel Simulation Experiments on Configuration of Railway Green
Belts in Intensely Blown Sand Areas of Hetian-Ruoqiang Railway

Ding Xuening
(Xinjiang Railway Survey and Design Institute Co., Ltd., Urumqi, XinJiang 830011, China)
Abstract: [ Objective] The width, spacing, and system configuration mode of scientifically designed sand-
control forest belts along the Hetian-Ruoqgiang railway in areas prone to strong winds and sandstorms were
analysed, in order to provide theoretical foundations for the configuration and construction of protective
forest belts along the railway in sandy regions. [ Methods] The configuration of a sand protection forest belt
was studied using wind tunnel experiments and Haloxylon ammodendron and Calligonum mongolicum as
forest tree models. [ Results] When the protective forest belt spanned five rows and the gap between each
belt was six times the height, a noticeable decrease in airflow was observed behind the second belt, with
substantial attenuation continuing into the region behind the third sand-control forest belt. Notably, this
attenuation remained consistent regardless of wind speed, highlighting its effective protective nature.
Utilisation of these three forest belts resulted in enhanced protection. The protective area on the leeward side
of the forest belt decreased as the wind speed increased. [ Conclusion] The forest belt system employed the
configuration modes of five protective forests to enhance the protective effect of the system against high wind speeds.

Keywords: railway sand control; wind tunnel experiment; sand-blocking forest belt; forest belt configuration

R — 5 6 Bk i (AT PR RN A K ) A7 T 3% s h 3 VE R B MR AR B A R i s Bk B VD 1
F b wih 2 BRI shas B0, Kb O L 7E Jitl 8 — A~ L A3 )T I U T Ak A LA
B B A B B R T AL RS AT B R VD PHGE RN . S K 22 L b ik Bk
7 B #:2024-04-15 &5 B #§:2024-05-20

BREITE : b [ [ 5 Ak B A AT B B R 52 TF R T H R0 300 B R4 B B VD 25 6 B R TR 58 7 (N2022G068) 5 H [ 2k 6 1% 45 K 5 Jm) 4 AT A B
2N F R K TR BB A B VD R FR B R T S AR S AR I e B 52 (WLMQ-KGHZGS-HRTLGGB-2020-0031)

F—EHE . THT (1989 ), L (P i 4 B /R AR X B & ARSI AR, @9 TR, 3522 A 42 i 52 501+ 5 Wb By 36 Jr T I BE 5% .
Email:19239401265@163.com ,



258 7K R E

544

70 AESUORBUAS T B AR A AR L RIE TR 1 &
SIEEI SR R B B S S — DOk R
FE AR AT — M AR 5 b X 28 00 B A L 7 4 B B R L
AR 7 PR AR AR A AR RO T AR
SO0 B R S B AR B R X
kG B A N B A B TR S 0 LD B A bR
AR S o XU S 36 X6 97 v BACH 1) T BE T IR R AR R T
BT . A LI R 2022 4F 5 L5
B 25 BEAR WY T BT X R0 B B KD B 4P MRS 09 08 6 T
RN TR R T 11 S %k,

1 R AR R S 5y

e A DI HE , BB AR R KD IR 5 E N
BRI K 58 AR LA A fE R 2 — i Lk AT
IE B . A IR B0 SR FH o 3 X R O R ST oy
1.35 mX1.45 m), 7&K B8R 32 20 AR X A %)
SEAARRL, AR 525825 1 T LA AHALURZ gl AR 8L, XU A
1Ak SR o 50 XUk SR 28 . 5% Neemoto A {BLE B2

m Llll 1/3

A ca, 5w, 73900 O BIF 5 AR R0 R S R A R A L
(m/s)s L, o Lo 2350 9 B 545 20 00 552 oA 28 ) JLAn]
Rot o Al s FERE R R A9 48 ROEE 614 1+ 50, PR
VR VD IRV P VDR D 260 pm,

Dy sl G 120 BERQONE L AR SO T P U5 TN A —
JE T R it I AR SR, R il AU K L 2

AR I A X v B IS i VA 28R B Y 2 v
JEE R B A LU G 115 R 00 BE RS0 7 AR Y 3 R IX
SRR/ o R A A IR 158 5 0 A A
JE RN, A58 14 4 4 AR > 53 A B A L 194 B B2 A e JEE
e 20, 1 2 M 5K, PR AT L 220 e A 32 36k i ) i U
B enE A

S sl B BE RN . A SCOR T i R BH ZE HE ok
RAE, BRKRIFIFELL BR, K.

fence

A
s A AR A XU THT AR5 A D KU A8 7 T AL
AR A b T P i KB ZE LU 0,036, 3 A2 L ik
BRI AR AT LA S U BE RS A7 /N S
IR 40 2 JEE B g 65 cm, A5 B ARS 14 85 3 (6 cm)
5t 2 R FAB R 0,092, AT A Sy XU A5 40138 56
B B A — AR R W R B Rk
(AR R RS- NP 78 o MR 7R 2 e K 7 N R R
PR F v A AR B2 0 v 453 A Sy b AR i A

BR, = <<0.1 (2

R — PR PR R T S SR IR 0 A R 3
FIE AE TN it AR AN B ) L 28 S B
F S R R BV e AR M2 B D MR I 2B K i FE 2o 2~
3m, FHHEME R 2 mX2 m, VWP ERMIRKMF
R 1 AR G /N - B B vt BT 3w, 48 e R
2.2 mX 2.3 m, 3% BETUAA] AR Bl 01> 0 4 L 0 58
FEHE 1+ 50 [ E B4R /N G BE i R 3 o 15, 9 i ) B
1 m D R AR B ASEAL, B 6 em &5 MR
VO AR (B 1) BB 5L R Al T PVC AR
b B TR RORRTZ 1 m b, BB AT 8 B R
2 em., A SE BH R VD R (1 S5 A BB, i B OR
Te) (4 PR B AN [ AP i B8 R L by i A X

a RR b DHE
1 BB EEYER
Fig.1 Models of Haloxylon ammodendron and

Calligonum mongolicum

2 WA

BEL 70 bty A B, AN AN B2 2 AT B 4 36 001k
T 2 S B 7 A b Xk % 14 Bl KU T T RE
PR M A — PR R B R T Ay A . B
b T BHL T T O 1 9 A0 LR VD BRI R 4
5L 355 B R R o TR 4k 8 AT 22 4 s R ) 5 Lk
Zts S A B L ITE T 45 257 22 8] 14 XU 06 o ™
St Z 112 B Ay ] DA BA A7 K 1) 3l BTk B 7
T (14 &0k T 7 DA T 35 381 SEL 7 A0 361 0 1) SUEE 11

R T S f A BEL YD AR S B B AR LD R A
B 1 AT (88 +1 47 (B, 1 A7 (B 83 %) +3 47
(BRI .2 1 (W) +3 F7 (R 1R . 2 f7 (W 4530 +
S5ATORKR 2 7 (W) +7 f1 (BB .2 17 (W %
H) +9 4T R 2 AT (WD P8 + 14 F1 (BB fii i
BB DB AR BRI BEY R 2 cm AT HIFE 2 cm, AR
LA 2 A7 () + 14 17 (R M B, X 58 15 &
K2 iR, BAAH A B BITE 10,12 A 14 m/s 3%
3 PR S5 A AT o XU R L T A I S L T
R 1.2,3,5.7,10,15,30 F1 50 cm,



ER TEHT A2 ISR B R X Al bR TE B 9 TR A 483 6 259
50+ ® oo e o o [ I ) ° ° °
©® UM AT
wly m
a0l | wonx
EX:
E 30re ee e o o o0 ° ° °
53
i
20t
° oo e o o [ I ) ° ° °
10 @ oo e o o [ ) ° ® °
0 . ] 1 [ ] L L ] )
-60 -40 -20 0 20 40 60 80 100 120 140
I A 25 PELY/cm
B2 BEPHREREIHSEMNSSHTDHEEH14TRRAE)
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Fig.4 Characteristics of airflow distribution in protection forests under different wind speeds
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Fig.6 Experimental deployment of five sand-control forest

belts and one sand-fixing forest belt
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