Farl 1
202141 H

e fE

JOURNAL OF DESERT RESEARCH

> i
A Vol.41 No.l

Jan. 2021

BHPAN A TT SR 45 L I R M L 97 90 T DR XU R S AR b B R AR LT ] b [ V0985, 2021, 41 (1) : 37-46.

I Sk B LU 3 9 T 72 X PR RS R 5
0 BASAE
SRR, WAL, KEANY, BRE', ABR’

(L ERR A BV AL A A PR B IRBT T e V0 3545 U Al T i S0 00 /OB S BE S U A A5 G PR S, H 220
7300005 2. P EEREE TR R R AR A FRAE, NSEE IPFITE S 010057)

TEE . ORGSR L AT B P RS 1 B 4P AR A A 1 7 58 S BRI A Bk BK K217 (K585 K745 L H e 2k R
SRR K16 BLAIR Vb T AR X, SR FHAFEHT [R5 WL 75 A AT 2%, 5 T A4 XIS BE XUSCR AR VD B fiE . 45 53R B
P % MO i) AL 175 90 TR ot JRUER) T S SR S R R T . 1.5 m g YD B RR VA (2.5 m AL 10 m AT 16 m R SR
50X 38 Rl ) I B 230 114%—69% . 44% . 160%—24% Fll 190%—75%. R& 747 X o B YD MR 5 47 X 7E 1 m 5
£ A0 (18 T K B RSSO BE SR , DO AR 114 e 3 AT A R, AT RGN, R, ™ VD I B, TR v R M AR A 300 XU
HRER A 0.5 m A Y, 7EAR 00D BRBE 1.5 m PP AR BRIV i de K o DR G U7 VD IR e o A A P R VD
BELLO.S m = B VD IS Ry 32, 5 B AR L XUm Vb IR T B A R BE Ml X 7R VD T B L 238 1.5 m BH VDA S 3 W)

R A4 -
KRR PP TR Wi BRRAOR  FRVb ;I a2k
XEHS: 1000-694X(2021)01-037-10
PESES: X169

0 35

I A K B 7 2 N 5ty 1 9 DXL 2 U J T O 9T
uli, VU Z R R R R AR X, ke K
1326 km, J& 3% 4% 0 = PG b ARdb iy B 2m I , 2
BRSSP b B ) K I 3 T A e B Y
0 HH R TE L I AR B 1) R R T B K
“—aty — A U M 2 T AL 2 R R N
RO A 25 U B B s

I P 42 6% 2 1 > A R OFE P TR o B AR
SRVPEERNT ZE B A B BRI (SGBE ) Ay A X X3k
ST R, AARIAEE RS  dE T T
LRI VD R I A B 2 A b B RS, Xz
R AR TR I AR B A D A — N % Bt
96% LA I b F VDA K EE X, FR A b BE VD E R4k
e RS R R AR A R R 1115 km 2R
B 2 Vb E R X B 568 km, 5 £k % MK Y

Yrim HHA:2020 - 06 - 26; 2B HHEF:2020 - 07 - 28

DOI: 10.7522/j.issn.1000-694X.2020.00084
XEARER: A

50.94%; b FE Hb BE 4142 km, 5 2B K R
37.15%. i Ph Bk B 2 RP i H I 2 K R EZ
L EEZR EMZH, M EREZH .

FERSIE TR VD F B 16 J7 18, v AE B RS
L EREAR T A SRR 0 R 2 R VD Sk B
FIES v 5 3 T VD BN BRI B IR &, E R TP
EIRHL Y T S

2008 47 LU, 42 B 350 1] 7 I ey 2K S i 4 i 7Y
VF X BT KB TR, A H i K 2
355 T ER A it 1) B 97 85 2 AT Bk = R e A U 5
45 o % X IR 2 5 A A AE Hh A I SRR I VD 5 B
RTINS B AN ) 28 R v 5 X B VD A
Jiti 1 S B B XU 36 B AR VD R AE B0 b B B T
TR A BEL XU [ V0 80O AR O Ak 45 A i i
AR TT 28, i AN [R) RV 15 3 B h e 48 0% LA AL
1) B 47 15 it K 7 4 o B, B8 T I ey % XL B 4
RO, T8 § 2 Wb B 4 TRESCHE . AH

FBHIE : FHEK ARRFIESTH (41771010,41977416,41730644) 5 1 ERLABE PGB 206" A ARG FE 00 “ VO350 42434 71 H 5 v 4k
ST Sy 4 AT AT PR A B BHE T & 1T RIS (HTI-GW-2018-59)
PEE R AR (1979—) , 5 HOR S, 4 BIWRSE G, BF 98 05 1] g R CAR 5 X 88, E-mail: hgjecology@163.com



38 b ]

v 541 %

25 21 08 BRIl e kS D 3 1 B LR R BR 0 i 2
& R RIS A B R S, AT LA
Sl TR BR I 2 XD B IR S AR
%%O

1 WFARXHEER

TFF G DX bt A NIV A K i e P A o o i, 2 25 V6
T JE LR LU BRA, S SR ) ol A KB PR T R R
5 o BIFFE DX AR VG 5 B K AF P34 7.3—9.2 °C L 1l
Uity ¢ 7 Ak 44.8 °C, Mt i AR -31.6 °C, fie i
IR 241 °C, J ¥ AR EARR-10.9—-9.9 °C;
W ZEAE 6—8 A L AEFFE /K i 35.2—154.2 mm, 4E 78 &
152 265.6—4 217.8 mm, A M 2.1—4.7 m-s,
e K RGH 28.6 mes™, 4FE=>8 P K KL H % 4.8—61.1 d,
F X WNW WSW., BF5E X 4 82 A = 2 KR
A WD A G DR S AR R AL

PR BT

R SRS B AU HE R B Y
R o RE R T RE R D e S, ERAE
B, R A, e H R B XU I T L VIR
B VP IR UPMERE K o H TR A B vD iR VD R it
SRV E VR, oA EE M ) I AR UCR F— S
B2 I S ALV | i BR 106°4T B f E {1
B, A R RS 22 R K S22 XA 7 5 — 3 B
VbR s HR B A% 0.5 mx2 m HDPE R4 Vb
SEVD s B, 7R 2 AU 64 P9 N5 0.3 mx2 m
S/ INFUAS 8 A% VDB, B AR LS F S R A A
i) B 152

AU B85 5 07 XL 0 56 R 7E R SR 2k K25 Al ey
BRI K360 K420 F1 K745, BH KRR LI 7 1A 5 £
TER 2k K16 FlIlfG G BRI K745  K585.K217. FLIb
A A RRIE R SR K745 (& 1) .

PTG e Kk AL R[5 7 T D 153 2 A
Distribution of typical sand control engineering observation points in Linhe-Hami Railway
K745 J2 Vb il X, RIT K 4.875 km,
b XUt T A A T R D B B R L A D

Fig.1

K16 F1 K25 R FF RV BRI R EEX . F R4y
Tk R BRI S, A A R AR s v

K217 %% 45 10 A VD HE X, 7 A D HE & B
0.7—3.5 m, ELAHYFIAT FfI| RM A Sk AERE
BT WAHE Fhmk . A E R g MY
I 0.67 m, X450 0.5 m , B ARTE 35 0% 4 53%,
R A A A KRR S B

K360 A it sh vb Fr X, b XU A g it e g AR
W, A A A R VD B AN B s K420 S 5 e 4 V0 R ot
KOBE X ) 2 3l B PR 4 AT A AR B TE A
Vb HE s K585 Ry R o B e 6 B2 DX, b U] Ay %1 okt e
B , MR ARAE 0.5—20 m,

2 WIRFE

TE 5 K B U 2k A B VD TR X (K25 K360,
K420 F1K745) , i % HOBO < % i , 43 591 Wa i FF il
KRE R BhVD Bk e B S RE AV P R X
Y RG] 2 A, FH T 0 AT AN ) 2 8 36 X B
U0 KA VD SRR (B 1) o B ic & BB 0 5 min,
TESEAT B 201944 H 2202044 H .

VD SR A DX RUD I Bl R ) E AR A
BT ARG S A AR KR SE 5 %



51 BRANAE

e ey kS e 25 7 7 T X REL XU 5 BR YD BRI 39

Hi X R A B XGE R 5.70 mes™, KUBEPREE T4 %
FHEID
DP=V*(V = V)t (1)
K DP RV R AL Vo RGE , m-s™ 5V, R
A2 B RGH , mes™ 5 ¢ Ay v AU [RDEL, — 8k S s
B2 AR P 32 7 PRGBS ] by S R s T %) 7 3 L o
T £ Y B v TR X (K745, K16, K585 il
K217), 43 A 7 U0 Pl i g DX ) S i i
DX S ot P g e B B DXRITEE DA VD HE A B P 521X 4 b
JS YR I RE A (L 1), 49 53100 s L BEL KU
AN A X B B A A IR o U e 1)
KA R AT 15 124> HOBO S 42 il 7] A WL JXU 32k
WS . B SRR 1 min, B IC
SEATR R 2.5—3 do BH AL R A a5 7 4 XUk
H5 0B 15 2506 LA Y E ], R BEXURE N g
HH 577 0 i i ) PR F 0 oV FH AR 58 o 44> DX 3000

NNW NNE

4% 8%

WSw

WNW, ENE

T L7 S
'\\

WSW

ENE

12% | g

ESE

12% | g

ESE

S35 XU 5 Bk B [ S £ Dl 42°0—94°, TR 2
BELJXUSICR A S0 75 3K

FE K745 0 X, 76 R [R] B V0 TR 9 A 15
DT, W AR b JE B 1% 3 ) 722 4k, 1sF[R] A 2016 4F 10
AZE201843 A, 8L 184 A . BEFhEE VS TR N A
WEREDLECA I 10 HRINET | S8 5 1 FH V-S4 (EAE R RV
R

3 HRE5HH

3.1 XUPIREE4EE

3.1 &I RXU4FIE

2 AT LA Y I 5 K25 (K420 FTK 745 4k,
AR YD XU E B NW OWNW, 170 5 K360 Bk
EYP AR Ry 2 7E . Hop K25 AR Vb KU £ E R
NW WNW FI W, & 7 KT 5351 4.3% . 6.1% Fil

NNW NNE

WNW ENE

R_‘v_f 4% 8% 12%|g
7

WSw ESE

WNW, ENE

x-g\"b_ﬂcﬁ% 8% 12%]

00 NG

WSW ESE

SSwW SSE

S
oy Elo—11ns' [ |7—oms' [l ns
PEL2 I 2k B L) AT Ak v L)

Fig.2 Annual sand-laden wind rose of Linhe-Hami Railway observation point
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Distribution characteristics of wind resistance efficiency and sand
accumulation quantity at typical sand control engineering
area of Linhe-Hami Railway

Han Qingjie', Hao Caiyuan’, Zhang Hongjie’, Qu Jianjun', Zhou Fucheng’
(1.Key Laboratory of Desert and Desertification / Dunhuang Gobi and Desert Ecology and Environment Research Sta-
tion, Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2.China Railway Hohhot Group Co., Ltd., Hohhot 010057, China)

Abstract: In order to grasping the protective effect of all kinds of wind-sand protection measures along Linhe-
Hami Railway, and optimizing the layout project, the typical sand control engineering areas of the Tiance line
K16 and K217, K585, K745 along the Linhe-Hami Railway were selected. The sample belt synchronous obser-
vation method and the brazing method were used to measure the wind resistance efficiency and the spatial and
temporal distribution of sediment accumulation in each area. The results show that the restraining effect of the
sand control engineering on the wind is gradually enhanced from the outside to the inside of the railway, and the
amplitude of wind speed increase or decrease is 114%—69%, 44%, 160%—-24% and 190%—75% respectively at
the sand barrier sand zone of 1.5 m high, cutting of the 2.5 m deep, embankment of 10 m and 16 m high. The
wind suppression effect was stronger in the grid protected area than in the sand barrier protected area at the height
of 1 m, and the higher the height and side length of the grid, the stronger the wind inhibition effect. In the sec-
tion with severe sand damage, most of the sand grains were deposited in the 0.5 m grid in the middle of the wind-
ward side, and the sand accumulation was the largest at the 1.5 m sand barrier of the section with slight sand
damage. Therefore, it is suggested that in the configuration of sand barriers, the medium and severe sand dam-
age sections should be dominated by 0.5 m high sand prevention grid, especially in the Gobi area with abundant
sand sources at upwind. the light sand damage section should be dominated by multiple 1.5 m sand barriers, and
supplemented by grid measures.

Key words: sand control engineering; flow field; wind suppression efficiency; sand deposition quantity; Lin-

he-Hami Railway



