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Table 1 Particle-size composition of the natural purple soil in Chongqing (in percentage )

HLAE
2~1 1~0.5 0.5~0.25 0.25~0.075 0.075~0.05 0.05~0.01 0.01~0.005 <0.005
Particle size range /mm
& it Content /% 8.65 18.85 15.22 36.82 4.06 12.5 2.6 1.30
®2 RRERZGLYEMR
Table 2 Physical properties of the natural purple soil in Chongqing
CES T e IBVEFREL TG ER

Water content/% Wet density/ ( g'cm'3 )

Specific gravity

Plasticity index Liquidity index

20.78 1.68

2.69 14.80 0.09

1.2 iXeEHIE
Pl A 3T B SRR, BCERR A R
RO, (A FE A0, A 10 Ot

i, M0 W EBRFEE TEERDESH, R
K FARME 0 (AR, 2 mm, 1 mm,
0.5mm. 0.25 mm. 0.075 mm ) #4505, 4354
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Particle size distribution curve of the original purple soil

B 2o R SR PR 4 B0 T % T T S
B, R REEE AR R T RS,
KmFIBEEAS 2, DIk, s 12 E
S, BREE25 mm, FESCSERE RBRICEE, AT
T T00H R AL P8 48 1 o 55— IR A AN e o
VLW RE AR L IR IRE TN HEERAE,
FEi708.9 g, T##1.60 g-em ™.

KRS

Table 3 Code of soil samples

ET

I Il 1 v \Y Vi
No.
AL
o i Tk 2 ~1 mm 1 ~0.5mm 0.5~0.25mm 0.25~0.075mm  0.075 mmPA T
Missing particle group
F4 FHEXTEFANESH
Table 4 Soil particle size parameters of each treatment
e PR 5 R Az T E R A RORiAR NI i it =R R AL P
=) {
Limited particle size Median particle size Effective particle size Uneven coefficient Curvature coefficient
No. Remarks
dgo/mm dyp/mm d,/mm Cu Cc
I 0.28 0.10 0.02 12.94 1.70 PRI R4
I 0.23 0.09 0.02 11.78 1.97 PR R4
I 0.19 0.09 0.02 11.07 2.27 IC R4
\Y 0.20 0.09 0.02 11.23 2.14 L R A
\ 0.54 0.06 0.01 39.79 0.57 RIEAR
Vi 0.41 0.16 0.10 4.23 0.67 RIEAR

1.3 R F*
IR I R FHFLSY 30- 189 )37 7 1w 725 458 i) = A 1 1

bR AT =k A HE AR ST, v R A
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Table 5 Maximum deviator stress/kPa

[+ 45 Sample No.
Confining pressure
/kPa I I I I\ \Y Vi
100 230.5 242.8 247.9 252.0 203.6 214.5
200 370.4 392.2 407.7 412.7 294.8 320.6
300 437.1 491.7 509.9 535.5 364.4 414.9
MG SR - PEAS IR e, A AR A L T e
S5KENDEABRLME SRR, K2a, K 0,=0,+Ko3

TR B0 45 SIS A ) 4 R A 0 AR A 2
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Table 6 Calculation of ¢ and ¢
44 No. I Il m v \Y Vi
Fi % J1Cohesion
48.93 42.31 41.60 37.45 27.27 10.26
c/kPa
PN JEE 42 ffi Internal friction angle
19.87 22.51 22.92 24.07 16.62 18.92

9/°

2.2 BEEMTERFRMEDHNENE

El3a. b, ¢/l &mEE K100, 200, 300
kPalif 14 Rz 7 -l AR 2. 24o,=100 kPaHT,
TRE B VI SR 9 0 1 ) B2 W #E203.6 ~ 251.6 kPaZ
B *0,=200 kPahf, XFE 5T UI0 IR0 N 746
H7E294.8 ~412.7 kPaZ (], 1 ~ VIS i 1 I Lz
153 A T60.7% . 61.5% . 64.4% . 63.8%
44.5% . 49.5%, 13RI, Mo,=300 kPali],
TRRE BT VIR SR 09 D 1 71 B2 T #E364.4 ~ 535.5 kPaZ
[\, T ~ VIS ke 0y fm W ) 43 5042 5 17 89.6%
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R
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Fig. 3 Deviatoric stress and axial strain curve
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Table 7 Shear strength index and influence factor parameters

TN P 42 A1 NSRS HESES AR
CES BLSE B2 Limited P {HBL £ Median )
= Internal friction Uneven Curvature Effective particle
Cohesion particle size particle size
No. angle coefficient coefficient size
c/kPa dg/mm dy/mm
0/° Cu Cc d,,/mm
I 1.107 0.965 0.853 1.093 0.916 1.029 0.701
I 0.987 1.079 0.776 1.268 0.743 0.941 0.624
i 0.970 1.099 0.730 1.462 0.609 0.854 0.544
v 0.874 1.154 0.740 1.381 0.654 0.885 0.576
\Y 1.103 0.797 2.622 0.365 1.750 0.652 0.448
Vi 0.959 0.907 0.279 0.432 1.329 1.639 3.107
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Table 8 Correlation coefficient and correlation degree between impact factor and soil erosion resistance

- ENCEES LESS T (T e kLA HHORL
No. Uneven coefficient  Curvature coefficient  Limited particle size =~ Median particle size  Effective particle size
Cu Cc dg/mm dy/mm d,y/mm
I 0.817 0.998 0.858 0.942 0.733
I 0.845 0.801 0.824 0.970 0.756
1] 0.826 0.694 0.756 0.912 0.724
v 0.899 0.687 0.839 1.000 0.792
A% 0.419 0.599 0.631 0.712 0.628
Vi 0.619 0.678 0.752 0.619 0.337
KR
Correlation 0.737 0.743 0.777 0.859 0.662
MRS RIS RN Pl IR, d50(0.859)> & % XK

dg(0.777)> Cc(0.743)> Cu(0.737)> d,,(0.662).
[Fi) 3L AT 4545 52 i DR 3R 225 o B 1Y S IR B K/ NHETY -
d4,(0.860)> Cc(0.827) >d,(0.759)> Cu(0.727)>
d1,(0.684), ALK, dyySe. ofEREER K,
diSc. oEHXEER /AN, — KN N E K
F0.309 ¥ N W eHE, Frik, DL EJURhR R X+
HEPUBTSR E XPUR hEE 1 YA W R
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Impact of Soil Particle Deletion on Erosion Resistance of Purple Soil in
Chongqing Based on Strength Index
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(1 College of Engineering and Technology, Southwest University, Chongging 400715, China )
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Abstract [ Objective ] Under a weather of plentiful rainfall, Chongqing is one of the most seriously
eroded areas in China. The aggravating soil erosion causes depletion of soil particles of various sizes
from the soil, weakening soil resistance to erosion, thus eventually leading to natural disasters, such as
landslide and debris flow. So this paper aims mainly at exploring impacts of depletion of a certain fraction
of soil particles on erosion resistance of the purple soil in Chongqing. [ Method ] For this study, an indoor
experiment was carried out on purple soil of loamy sands of which soil samples, after being fully dispersed,
passed through a standard soil sieve to remove a certain fraction of soil particles and then got blended
uniformly again to simulate the soil that had lost a certain fraction of soil particle as a result of soil erosion.
In this way, soil samples different in absence of a fraction of soil particles were prepared, and then made the
same in water content and density. and reshaped for triaxial consolidation shear tests through controlling
suction of the matrix and changing confining pressure. Based on the parameters of cohesion ¢ and internal
friction angle ¢ obtained from the test, analysis of soil erosion mechanism was performed. [ Result ]
Results show: (1) Compared with the sample of original soil, the samples with the fraction (0.25 mm or
more) of soil particles removed were higher in surface friction and snap-in force between soil particles,
while the samples with the fraction (below 0.25 mm) of soil particles removed were lower; (2) With rising
confining pressure, soil erosion resistance of the sample significantly improved. The soil samples with the
fraction (0.25 mm or more) of soil particles removed were good in graduation and in compactibility, as well,
and hence were enhanced in erosion resistance by a larger margin, while the soil samples with the fraction
(less than 0.25 mm) of soil particles removed were poor in graduation and in compactibility and enhanced
in erosion resistance by a relatively limited margin; (3) In the consolidation shearing test, soil samples
different in graduation formed a suspension-compaction structure, a skeleton-compaction structure, and
a skeleton-pore structure, separately, with erosion resistance following an order of skeleton-compaction

structure > suspension-compaction structure > skeleton-pore structure. In soil samples with cohesive force
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being higher than 10 kPa, the main factor affecting soil erosion resistance was internal friction angle of
the soil; and (4) Grey correlation analysis shows that soil particles of median size, d;, was quite closely
correlated with cohesion ¢ and internal friction angle ¢ is large, while soil particles of effective size, d,,
were not so. Besides, nonuniformity coefficient C,, curvature coefficient C,, limited particle size d,, ds,
and d,, of a soil sample all had significant impacts on its erosion resistance. [ Conclusion ] All the findings
in the study are expected to be able to serve as experimental data and scientific basis for future studies on
mechanisms of shallow landslide and soil erosion in the purple soil area of Chongqing.

Key words Purple soil; Missing of a certain fraction of soil particles; Confining pressure; Shear

strength; Grey correlation analysis
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