#33%  H15H Vol.33 No.15

2017 4 8 H

VG| D s i

Transactions of the Chinese Society of Agricultural Engineering

TSR E Y B S B R AR 5

VoM mER Y, ERLC, AR
oo oa 8 FERS FEEES
(L EARE AR A RO, Bk e b 5 SR Ml [ 5 T S0, WAl 712100
2. hERRER Y, JER 100049; 3. PEILAMAHE RO HRIERISUI, #vk 7121000

OB LREMEBUAN S A KRR, AR @RI H K BRI E S, BRI TR AR B s bl R p L
B, WIS B MBI AR R, %R 35, 45, 55 L/min 3 FOUBUKRE, %240, 28°, 320 =Fti BRI E (H)
FARFESTIR/NX (C) HERUATLSY (20 mx5 m BRUEMEI/NX) BEATEBLRUBOK I RRRES, EBG= R, FRRSbE, wd
B RIBS . BTV, SRR Th 2 A DR T HE RN R I TR A 8 () 45 R e LR AT 0T . S5 R M
ARl ) B R 7R =R P G ] (10~32 min), 2P E FEEAEY M LB (0~10m), FHWEEH 10%~45%K0K
Wk, AR TRBE S S iR I 2 AR R PRI DGR, I I T Bt 5 5 R e (3G TR A s AR B R
B EBT Y, X SR R YR R G, A T A TR L R R, SR I S8y 1)
TG RAT IR, BeIdI g I N AR, ETRRIER, HrbESE (3.58 g/(N-m)) K% S 3 i 0 ml iy
PS4 (2.83 g/(N-m)). WFFLLE AT A3 A ) B 1) A 2R it — e R S0 4%, W Ry TREE RS IS5 1F T L3R
T TIARAR R (1) R ST R LR o SRR

KR BIE; B4k BR, TAERIK, HME;, FUOKAE

doi: 10.11975/j.issn.1002-6819.2017.15.019
FESES: S157.2 XERFRRRD: A

7o, SRR, K, FEW, T 3, B i, $ER, FTxrsE TEERKEEENEEMER R ENE
xR lJ]. KA TIEF3R, 2017, 33(15) : 147—154. doi: 10.11975/j.issn.1002-6819.2017.15.019  http://www.tcsae.org
Yang Shuai, Gao Zhaoliang, Li Yonghong, Niu Yaobin, Wang Kai, Bai Hao, Qi Xingyuan, Li Yutingting. Erosion resistance
effects and mechanism of hedgerows in slope of engineering accumulation[J]. Transactions of the Chinese Society of Agricultural

XE/HRS: 1002-6819(2017)-15-0147-08

Aug. 2017 147

Engineering (Transactions of the CSAE), 2017, 33(15):
10.11975/j.issn.1002-6819.2017.15.019

i3

0 3l

KA TRE S AT TR K TRESE A = g e il H 7E
T A i R A S e A HE g HE Y RS
T FEHERUAN, T HE R A 1) 1 3942 Bl R0 v T AR
ST 5 52 56 2 WA AR b e e m DATR B [ SR 4 6 e B 11
10.08~12.20 %2, [Ayf7, TREHERA KK L e By 5
B A P I K AR RE T ARG B A
WA N LB I - AR ik I B AR AR e, A B 1 N
— B B AR R O A &R 5 2 N
™. KEFFEEY, MW ES W B s>,
R SV S TORE HE AR H ) “ AR 2 107 2l

WA E I 2017-03-29 51T H#: 2017-07-25

BEETH : FR ARRRESE S TR G I AR AR b 8 ) 1 R
RIETFIT (41671283) 5 “T =" FaiWFA TR RYRIA AR X A (R IR AR
APih 53 RV U AR K oRTE (2016YFC0501706-02)

eI B I, B, WAREYIA, FZEMEHE TR X LR mhE5K
TFE. Mk HIERRE B KR RS, 712100,

Email: ys930125@163.com

MOBEER: R, 5, WMAEN, B, HAERm, FEGTm
AN - RIS G . M VEACARAMBHE KK T AR FFF ST,
712100, Email: gzl@ms.iswc.ac.cn

147 — 154. (in Chinese with English abstract) doi :
http://www.tcsae.org

A, RS R S 1 D AR A3 R G I L G
Donjadee 25U WFSTRIY 00 T O F= 3=V RH T RE,
CA TR T s R . seal, [ AN £ 2438 0
W& P K FINLER B IEAT T 4 23 IR R, Rachman 2]
N A E et IR UK R KB b 2 212
A A HEL ) T 3k A 3 T AR A AL I 3 A AT s T AR
WA b, VRS &3 B KN a), AR B 0
S 02 HE o RV BOR A — SE Uik Akram 2R
MK 32 40 B, BIF9 T MDD 88 S0 ST 37 1 40 0 T 2
Ho R R AP R . HAT, O R
T DL R Ok R BT, ST A D
B LR b i RE LA, K 2 R I 5T 4R
v L 7 SRS 0L e R R A R, X A
JE AL /N DX PRI AR OBIE AR 0 A b, 6 1 B 3 TR HE AR A
ST R A B N s B I RO R A b WL AR T 5
AR ECE SN

AT B b TR MERR A BEI A Ui/ X R ) 8 15 it
H A L e R AT TBOK RIS, BR SR ) 8 e
TR A A e e T (10 4 e R WL, D A s
L iz e ol it R 8 5 ) 5 B 32 R0 P R T R 1 B
W S ARME



148 RNy TFEZ (http://www.tcsae.org)

2017 4F

1 RS EE

1.1 R/ XHEER

A AL T R B A SRR MY AR S
Y vk F ARV /N (35°14724.5"N, 107°4021.2"E)
1107 m, & B 7 1 Wi Bl 2= R, R385 K
i 584 mm, FEMZFETHMALS, Z2EPT 79 H,
YA 9.1 °C, BRI I, BRI ZER, MR KAL
50~80m, AR 171 d. %X 8 SR 3+ R Vg AR X
Moyt ey By, REEREUON TR S 2L . i
B/NXAEN T2 g, JHEmms 2] 7 HgREm L.
TRE /N X L A HUMIT 42 5 AT N T IRE,  [WlE ek
B A S BE I 2= A 7, REE R bR by
FRIEHURE D, AL R TR HERR AR B S Dl Jf
e I AR R RIS SO . I XA bR AR D
X (BIBESEK 20m, % 5m) , B +HJERF 0.5m. HEfH
PR A b, HAET 9:1, KifRZAE 1 mm LA
o RHRIEF ST RIERAR AT, EEX>0.25 mm 1)
ORI HEAT 0%, HUAL4%2 0.25. 1. 2. 5 mm 4 0%, &t
#md FRERR TR, 44<0.25 mm ) T IERETE S22 T
VAT, LSRN A : >5. 5~2. 2~1. 1~
0.25.0.25~0.1.0.1~0.05.0.05~0.02.0.02~0.01.0.01 ~
0.005. 0.005~0.002. 0.002~0.001 F1<0.001 mm Jif &%)
BN 0.04%- 0.11%- 0.13%- 0.21%- 0.30%- 6.83%-
34.35%. 24.52%. 10.06%. 6.10%. 5.02%7%1 12.33%. 7
RIGK R 7=, AR KAR SR UK B E 2,
W IR SOK R AT R e m s, Wil iRm RS- T,
THE ). G/ X S B AR It JBOK 26 B 7 = AL [
1, BRI A ARV R K

LARWUM 24800 3/NIX AF0uM SuETE 6 AEEM 7.
8. KA

1.Collecting barrels 2.Collecting trough 3.Experimental plot 4.Steady flow
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Fig.1 Device sketch for experiments
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Fig.2 Schematic diagram of runoff plot
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Fig.3 Sediment reduction benefit of hedgerow under different
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Table 1 Relationship between accumulated amount of sediment
reduction and time

wE W A A YUER ISR SE N %
Flow/  Slope/ . M A I\. ¥ Calculative critical
(L'min™)  (°) Fitting equation R’ moment/min

35 24 M, =-0.0217+3.241t+8.027 0.982 77

35 28 M, =-0.1 14£+9.303-7.670 0.980 41

35 32 M, =-0.2187+11.381+1.064 0.916 26

45 24 M, =-0.088/+6.9581-3.982 0.985 40

45 28 M, =-0.022/+4.232¢+19.111 0.986 96

45 32 M, =-0.109£+6.1071+1.586 0.927 28

55 24 M, =-0.299+16.753t-7.071 0.991 28

55 28 M,=-0.128/+10.906/+2.291 0.978 43

55 32 M,=-0.155/+10.405/+14.238  0.973 34
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Fig.7 Average of ¢/f in 15 min before runoff end in 32°plot
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Fig.8 Relationship between soil detachment rate and runoff shear
stress
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Fig.9 Relationship between soil denudation rate and runoff power
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Erosion resistance effects and mechanism of hedgerows in slope of
engineering accumulation
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Wang Kai', Bai Hao®, Qi Xingyuan®, Li Yutingting®
(1. State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Institute of Soil and Water Conservation, Chinese
Academy of Sciences and Ministry of Water Resources, Yangling, 712100, China; 2. University of Chinese Academy of Sciences, Beijing,
100049, China; 3. Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China)

Abstract: Engineering accumulation body generated during the process of engineering construction has a unique soil
composition and complex underlying surface. This sort of deposit is characterized by weak anti-scour ability attributed to the
surface structure of soil loss, loose soil, and plant roots and organic matter deficiency, which may result in the runoff
conditions easily causing severe soil erosion. Engineering accumulation body is prone to soil and water loss, which is the
emphasis of water and soil conservation in production and construction project. As an effective soil and water conservation
measure, hedgerows have been widely used in various types of arable lands. In the present study, hedgerows are adopted to
improve the erosion resistance of the slope by runoff scouring tests. The hydrodynamic characteristics are a premise and
foundation to understand erosion processes on engineering accumulation body under the condition of hedgerow measure. Thus,
a series of studies were conducted for the simulation of runoff erosion process in order to reveal the relationships of main
hydrodynamic parameters, such as runoff velocity, depth, flow shear stress, stream power and other relevant parameters, and to
explore the erosion control mechanisms of hedgerow on engineering accumulation slope. The study area is located at the
Changwu Agricultural Ecological Experimental Station on the Loess Plateau (35°14'24.5"N, 107°40'21.2"E). The established
plot was 20 m long and 5 m wide, with 0.5 m thickness of soil generated from slope excavation. There were 3 flow discharges
(35, 45, 55 L/min) and 3 slopes (24°, 28°, 32°), and a hedgerow plot was set for each slope and at the same time a bare slope
was set as the control; in the hedgerow plot, 4 hedgerows were uniformly arranged from top down. The distance between the
highest hedgerow and the upper edge of the slope is 3 m, and the hedgerow spacing is 4 m. A total of 18 field trials were
designed in this study. The results showed that the erosion time of the engineering accumulation body focused on the late
period of runoff (10-32 min), and the main erosion position was in the middle-upper slope (0-10 m). The cumulative sediment
yields of hedgerows plot are reduced by 10%-45% compared to control plot. The relationship between erosion control
capability and scouring duration could be stated with quadratic function in which critical time became more early with the
increase of slope and flow discharge. In later stage, the sediment concentration in runoff of hedgerows plot exceeded control
plot, which could be related to transformation of hedgerows between source and sink. Hedgerows reduce soil detachment rate,
increase critical shear stress and critical stream power, and curb rill evolution to develop toward the lower slope. Based on the
runoff power, hedgerow slope erodibility (3.58 g/(N'm)) was higher than that of the control surface erodibility parameter
(2.83 g/(N'm)). Different slopes and rainfall intensities under the condition of engineering accumulation of hedgerows have
good runoff and sediment reduction effect, which may provide a theoretical reference for the rational use of slope protection
measures. Meanwhile, fitting the relations between hydrodynamic parameters and soil erosion rate, rill erodibility and critical
runoff power can also provide basic parameters for the study on soil erosion on engineering accumulation slope under
hedgerow.

Keywords: soils; erosion; runoff; engineering accumulation; hedgerows; flow discharges
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