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Abstract: [ Objective | The effects of Polyacrylamide (PAM) applicated in separation and sediment yield
process of sandy soil developed from granite parent material were determined, and the concentration
threshold of PAM to increase erosion resistance of sandy soil was clarified to provide a basis for the control of
Benggang erosion. [ Method] Sandy soil developed from granite parent materials in Benggang erosion areas

was selected. Five levels of PAM application concentrations (0%, 1%, 3%, 5%, 7%) were set. Through
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runoff scouring simulation experiments, the response patterns of sediment yield rate, detachment rate, and
rill erodibility of sandy soils to PAM concentration under different hydraulic conditions were studied.
[Results ] @ PAM significantly reduced sediment yield, detachment rate, and rill erodibility, but
dramatically increased critical shear strength (»p<C0.01). Additionally, the sediment yield reduction effect of
PAM showed a decreasing and stabilizing trend with increasing scouring time, but gradually increased with
increasing application concentration, with the most pronounced average sediment reduction effect observed
when PAM concentration was within 5%. @ There was a highly significant negative correlation between soil
detachment rate and PAM application concentration (p<C0.001). However, as PAM application concentration
increased, the rate of decrease in soil detachment rate gradually slowed down, and the effect of PAM (F =
37.39, p<<0.001) on soil detachment and sediment yield processes was greater than the shear strength of
runoff (F =15.38, »p<C0.001). @ The ratio of rill erodibility between the PAM-treated groups and the
control showed a quadratic function relationship with PAM concentration (R*=0.996, »<(0.001), and the
efficiency of reducing rill erodibility was most significant at 5% PAM. [ Conclusion | The application of PAM
effectively reduced the sediment yield rate, detachment rate, and rill erodibility of granite-derived sandy soil
and increased its critical shear force. The improvement effect of PAM application showed a continuous
increasing trend when the PAM application concentration was below 5%. However, when the PAM
application concentration exceeded 5%, the improvement effect showed only a slight change. Therefore, 5%
should be considered as the concentration threshold for PAM to improve the erosion resistance of granite-
derived sandy soil.

Keywords: Benggang erosion; granite red soil; soil detachment ability; runoff scoring; sediment speed

J B AR i T R O b XK I R B R Ok
P, O BT A B AR AT A DXBE A TR R 1Y
16 5 A 2 9 0 & B Y SRR TR R A R
DX 3 5 1 el 4 o o A DX R Y — BN L B
EREUR B R R AW B A, A T 2R K
U IRE 1 55 . 76 I R AR vh R AE R R W By KA T
iR N R R A 7 S A B A |
o WUAR T Z AL AR B2 DA 3R 2 I FR A 381 e o 4 i AT
SRR ZH B A ) BT AR AR E A Y S B Y
2 B AT, Wei Yujie 5507 b (2 X
1 i< WAL TE RGBT 2 Rk Ui 29 A Ak ik
FRAFREAE Y B T, AR R i P SRR S A , X 10 )
HA B L EAT E AR T 5 0 1 2 S5 A FA B BT BT 9 R K
B T RE g A X R B B SO R . Ak,
Zhou Xiaoquan %0 ] Tao Yu 250 8 1 % 1 M J5 47
W & B, B A 2 AE BT AE AR U b AR T A 5
e IR R — Pk E (B D, FHi, 32
e D SR AR M S B L A AR R TR Y DG

5 TR I ot e (fRT B PAND AR i e 2 i N T
A R TE R Al 1 A AT BaE 1 K ) Ay
PED B IR K R e A T T A R AR R
PAM 1 544 P I Tt iz 28 5 i s FIr 5 9 Tt fiie 5 141
(CONH ) & 1 A B, 5 SO A R4 1 0 B
SBEE KR ME RS D B A A SE B 5 R T,

PAM J3 155 - 38 S 1 JORL AR B AF HT . DTG 52 5 1 358
A 2R BORN 2% PR R PR SR MR 5 L (EA [] o s 1 8
A RSO e B A — g 22 L R, R
VA SR A5 1IN i BB A7 28 ) oA 3 - S T 45 4 L 10
il e S 5 PR 45 B2 IR . AT 488 v - 38 38 35 1 BE L IRk
DR SR LA S R PAM IRK
ik 34 28 32 )2 B URLAL Bt DT IR G R 3 A 1B R0
SVRTI T PAM 12 i A 8 FT SRR 25 4 L 6 fIK - ]
b K - e ph B A4 AR B T — B0 o -
AN B ALBREE A A 8CR 1 7 e — 5 B il

1 Z7UMIER

Fig.1 Niche cave landform
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Table 2 Hydraulic parameters of determined soil separation rate
KR/ i/ T/ KA T8 s/
(kgem™®) (Les ") (mesh m Pa
0.998 0.2 0.27 0.2 11.95
0.998 0.3 0.36 0.2 13.55
0.998 0.5 0.38 0.2 20.44
0.998 0.7 0.45 0.2 23.99
0.998 0.9 0.54 0.2 25.74
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Fig.4 Variation of sediment yield and accumulated sediment amount with erosion time under different flow rates
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Fig.5 Soil separation rate under different flow shear forces
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Table 3 Soil separation rate and two-factor variance
analysis under different PAM application rate
and flow shear force
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Table 4 Linear regression between soil separation
rate and flow shear force
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