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Fig. 1 Sketch of the experimental device
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Table 2 Detachment rate relative to treatment (gm™s™')
W% Wi —_— W-OH¥J¥ W-OH concentration (% )
Slope gradient Flow rate
(%) (Lsh) Contrast 2.0 3.0 4.0 5.0
8.8 1.0 376 0.5 1.0 0.7 0.6
8.8 2.0 667 1.3 1.4 1.3 0.9
8.8 3.0 1112 56.6 23.4 2.6 1.0
17.6 1.0 381 571 2.4 1.9 0.8
17.6 2.0 2118 1628 373 2.2 1.0
17.6 3.0 2532 2 246 1263 4.9 2.2
26.8 1.0 1423 1268 112 5.2 1.2
26.8 2.0 2 828 2 285 1587 5.9 2.3
26.8 3.0 3325 3177 1802 10.8 3.4
36.4 1.0 1984 1364 115 7.6 1.4
36.4 2.0 3250 2934 1943 32.8 2.2
36.4 3.0 3572 3365 2 450 107 3.2
46.6 1.0 2942 3021 646 51.6 2.0
46.6 2.0 3703 3485 2 458 66.4 2.6
46.6 3.0 3 841 3 848 2779 447 4.3

e R TR A KA B B A IE VI, % Note: Slope in the table is the tangent value of the flume slope, %

2 200 Sof A e A AU JECIR b BT T, RS B
R YR RO R, X HA SO IR -1
PIBIF IR 25 S — 2, it W - O H A 15 4 38 7 55 1l 56
59 R R MR SR Z RN F W EW-OHFTE
BB 25 3R 2 RE 0, 453 B R B I R AR A 1
PR,

X AN )3 B R 1 185y B mOROR IS, 155
BT AR AL 0 B R (E3)
LR Y, 454 P A 398 50 5 6 o 3 k110 T R T 3
Ko HPW-OHWE }4.0% K% 5.0%1 4b BEA1E 4
et (] AR AR LA/ DN, LA b B 45 T bk () A2 1k et
WK, EAEEINAPEE RERY, W-OHM B R R
ARG e o0 g e, (H LAk A9 e 2 A T R
b2 Y R AR 2y, o S.0% W Y
W—-OHM BT 3Z il 2 fe /3 AR AR TE T AR 418 512
PR A% 43 3 305 A W — O HAA Bl s B
2.3 FRERKREYN. KRMERBMAKTINE

THiESERRMT L

S A T 2R FH A 48 AR A RO Al W - O H
BRI B R, RIS T R 5 K
TRECT) B N T 1 R A Y <l TR S

#(KF4a) . HHESEHEZEGKETY S (K
da) MR ZABRW-OHWKEFE4.0% 0] 245 55 0¢ R 4b
(D,=0.00027"""  R? = 0.90) , fEHA4 U4 kb
R (X, W-OH 2.0% . W-OH 3.0%Ff1W-OH
5.0% ) ¥IRLMRFR, R WTF:

D,=0.11 (7-3.36) R*=0.88 (5)
D,=0.12 (7-8.25) R*=0.89 (6)
D,=0.09 (7-12.78 ) R’=0.83 (7)
D,=1.03x 107" (7-5.46) R*=0.88 (8)

A, D, (gm™s™) BLWHEHAE, ¢ (Pa) H
K . 72 (4) ~X (7)) F, BFRAE
TR N R RSB, B SRR
B AR B U1 3 B SE, R SRR S g, A%
Ui 2 — R K IR BT U ) A R R S R
T AT B W - O H R A T
5 b AT Pl R R G A S RO AR B ks B, B AE
W-OHHKEE95.09% FEAR X R0 T3 22—, &Y
T RIEBUEE R R ST BRI (7)) Ah, MRS
KBTI S 3 ks, Ul BEE W-O His vk JE
BT, RN 5 oK 8 . XA (7)
il KRBT UI IR B A, ATRERE N N W-OH

http: //pedologica. issas. ac. cn



1 1 =4 HRIW—OH AT AR R 43953 B 3 R 114 52 1) 77

=3 7= a8

8la X CK e I8 W-OH e AR 13|¢ w-on W

~r N N W-OH concentration ce : I W-OH concentration

=i 2 2% A . ST 3%

(=) (=] on

o 30} L N A

L - e

ol =3 8r A Y
~3 S ol s
e [\ A g
g T . =5 e
8o = y = Z
a2 3r S —t
&= =
] T
§§d — ? ' ' 0 10 20 30 40 30
B A W-OH ¥k W-OH WE 7 .
A . A A Y & Slope gradient (%)
) s| W-OH concentration W-OH concentration
o 49 [ 5%
% - it Flow rate (Ls™)
=& 3t A 1

(=)

ol ° A 3

(=]

o\l

(=3

st

L

0 10 20 30 40 50 0 10 20 30 40 50
Y & Slope gradient (%) Y Slope gradient (%)
2 £ hia A 0B vl 3 5 e B 2 ] 1Y pR G 2R

Fig. 2 Soil detachment rate as a function of slope gradient under different flow condition
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Impact of W-OH on Soil Detachment Rate of Colluvial Deposits in Collapsing Hill

ZHU Yayun'" > CAO Longxi'

WU Zhiren’

CHEN Chong' LIANG Yin''

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,

Abstract

Nanjing 210008, China )

(2 University of Chinese Academy of Sciences, Beijing 100049, China )

(3 School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China )

[ Objective] Collapse of hills is a form of soil erosion widely distributed in South China. It

occurs mainly in denudated granite hilly areas where vegetation has been destroyed. The collapses threaten

the security of farmlands and residents, and cause huge economic losses. A typical collapsing hill contains

five parts, that is, catchment slope, collapsed wall, colluvial deposits, gullies and alluvial fan. Colluvial

deposits are poor in soil structure, posing the main source of erosion sediment in collapsing hills, weak in

erosion resistance and very susceptible to runoff scouring. The traditional method of managing collapsing
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hills combines land leveling and planting of trees and grass. However, the method per disturbs the soil and
besides, the benefits of revegetation come into being slowly. Soil particles in colluvial deposits are readily
detachable with surface runoff. Now a new type of hydrophilic polyurethane, called W-OH, is available and
good to intensify the cohesive force of soil particles between each other, and hence can be used to make up
the weakness of the traditional method. [Method] In this study a slope flume experiment was carried out to
analyze effect of W=OH on soil detachment rate of colluvial deposits. The experiment was designed to have
four W—OH concentrations, i.e. 2%, 3%, 4%, 5%, five slope gradients, i.e. 8.8%, 17.6%, 26.8%,
36.4% and 46.6% and three flow rates, i.e. 1.0 L's™, 2.0 L s and 3.0 L s™". The slope flume had a chamber
to hold soil samples. Before the experiment, the soil samples were soaked in water for 12 hours to make the
samples saturated and in the process of soaking, the water surface was kept slightly lower than the upper
surface of the ring-knife. Slope gradient of the flume was regulated with a pulley system and water flow with
a group of valves. Before the scouring process started, soil moisture content of the samples was measured,
and soil detachment rate was calculated out of the difference between the soil samples before and after the
experiment in dry weight. In order to facilitate the use of soil erosion models to estimate the effect of W-OH
mitigating erosion, relationships of soil detachment rate with flow shear stress, stream power and unit stream
power were analyzed. [Result] Results show that as affected by a specific combination of slope gradient
and flow rate, soil detachment rate decreased with the increasing concentration of W—OH. Such a trend was
not obvious when the slope gradient was 8.8% and the flow rate 1.0 L s™' or 2.0 L s™'. When the flume was
over 8.8% in slope gradient, soil detachment rate displayed a clear gradient between the treatments and
dropped by 1 ~ 3 orders of magnitude, as compared to CK, and the higher the W-OH application rate, the
greater the descend gradient of the soil detachment rate. The analysis of relationships of soil detachment rate
with hydraulic parameters shows that compared with CK, critical flow shear stress of the soil applied with
W-OH increased. [Conclusion] All the findings listed above indicate that the effect of W-OH reducing soil
detachment rate is remarkable, and such an effect increases with increasing W—OH application rate. Under
different circumstances, to reduce soil detachment rate decreases by two orders of magnitude, it is necessary
to apply W=OH at a corresponding rate. Once W—-OH is applied, a consolidated surface layer is formed
with the surface soil of colluvial deposits, thus altering the process of soil erosion. When the consolidated
surface layer is intact, soil erosion is very weak, and once the consolidated surface layer is ripped by surface
runoff, soil erosion aggravates dramatically.
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