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400 m P5(29°45'50" N 106°25'40" E 473 m)
5~20cm 10 kg
pH CaCO; >2 mm
<2 mm
10 (7%
9% 11% 13% 15% 17% 19% 21% 23% 25%)
Z] ( )
1
e 300 g/kg >2 mm
(101 >2 mm
(1] <2 mm
3207 [12-13] B3]
- 510F 3
E\E 500 F ( )
iz 490+ ( <0.25mm )
480 | N1 = Rog257 L5025 (1)
470 , , , , , , Ny = A5025"Ro0.25 (2)
0 50 100 150 200 250 300 N3 = L925-N,—N, (3)
B (m N >0.25 mm N,
Fig. ISket:ii;{f)ﬁ:%rl_rjl;’f;lsites »0.25 mm N <0.25 mm
( <0.25 mm
1.2 P Regas
>(0.25 mm Lg25
5 ( 1) >0.25 mm Asg25
P1(29°45'32" N 106°26'7" E 514 m) P2(29°45'50" >0.25 mm
N 106°25'38” E 504 m) P3(29°45'45" N 106°25'41" L5 <0.25 mm
E 494 m) P4(29°45'47" N 106°25'40"E 484 m)
F1 TEERWEESH
Table 1 Basic physical properties of tested soils
(g/cm’) >2mm (g/kg) (%) (%)
P1 1.32 475.12 44.44 29.98 0.144 6
P2 1.32 527.04 43.13 31.50 0.116 3
P3 1.20 122.66 44.18 28.80 0.153 8
P4 1.12 188.71 41.60 29.67 0.1192
P5 1.14 81.79 43.96 28.69 0.1527

1.3
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10 (7% 9%
1% 13% 15% 17% 19% 21% 23% 25%)
100 200 300 400 kPa

6 mm
Matlab 2016
Excel 2016
2
2.1
2 (PR)
182.26
543.53 274.20 g/kg (P1)
216.28 437.85 345.85 g/kg (P2)
253.54 462.44
284.01 g/kg (P3)
296.21 504.40 199.38 g/kg (P4)
327.24 470.78 201.97
g/kg (P5)

293.83 502.80 203.36 g/kg

(P1) (P5)
(0.02 ~
0.25 mm) (0.25 ~2 mm)
(PR) >0.25 mm
(P1)> (P2)> (PR)> (P3
P4)/ (P5)

H0.25~2 mm B80.05~0.25 mm B0.02~0.05 mm
00.002~0.02 mm 0<0.002 mm
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90t o| | s '
800F T |+ - .
wotb F ] R Ly B
600_E§E P PR .
500} f i
4001 f i
suof |
200} [
100
0
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L

2 HIRFNE A FUAE

Fig. 2 Particle size distribution of soils and parent rocks

2.2

3
P1~P5 0.25 ~2 mm
518.63 487.86 593.35 514.67
467.62 g/kg 0.05 ~0.25 mm 274.51
312.30 235.03 268.42 299.05 g/kg 0.02 ~ 0.05 mm
108.34 117.94 87.03 111.88 121.81
g/kg 0.002 ~0.02 mm 83.87 65.82
69.05 80.18 87.80 g’kg  <0.002 mm
14.64 16.10 15.53 25.85 23.72 g/kg
5

3
0.05 ~0.25 mm
0.02 ~0.05 mm 0.002 ~ 0.02 mm
Pl ~ P5 0.05 ~ 0.25 mm
91.48 84.42 69.35 77.85
79.99 g/kg 0.02 ~
0.05 mm 162.38 170.87
148.94 172.82 198.91 g/kg 0.002 ~ 0.02 mm
207.26 236.54 220.45 222.12
237.57 g/kg
0.25~2mm <0.002 mm
2 3 1) ~ 3) 4
<R 3 >R
>R <R 2 (P1)
(P5) <0.25 mm
995.65 998.10 997.54 998.63
998.12 g/kg 4A >0.25 mm
508.27 461.23 510.40 483.27
439.80 g/kg >0.25 mm 6.01 24.73
80.50 30.02 25.94 g/kg <0.05 mm

<0.02 mm <0.002 mm

<2 mm
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<2 mm

<2 mm

[3]

0.25~2 mm & 0.05~0.25 mm 8 0.02~0.05 mm 1 0.002~0.02 mmaO <0.002 mm

T
[ataset S
S FEEEEER

Ps

)
_ E E ﬁ M
o 2 e o e o o % o K
R Rt At A

P4

] ony
By
ettt A

W+i+<+i+#+d+<+i+d+i+ﬂ+<+<+ﬂ+d+dm_ﬁ
1
A R Y H

L

i)
&]

btk 3
bbbttty
b s

o, e, e, e
0o 0 2 0 G 2 o o %
R

(B)

1000

o TR o o e el A Al e o
e

o e e

S
s A
B s it d

e
o o e o e o o e e e

<
[a%

b I
e T S
e B0

&
o R R R

Pt
e e o e oG L o
[ bt ol

oy
L

o e e e e e e e
" H&“.TH—.H‘”?H’H—.H.TH—.H‘”’H’H—”’H—“ ~
R e s e e O
L e

700} [

(=]

(@3) L

B

S
B

3 TEARKMERTS

Fig. 3 Distribution of soil aggregates and rock fragments

0>0.05mmR O0>0.05mmA O<0.05mmO
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Fig. 4 Soil particle compositions and aggregate states
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23
2.3.1

100 ~ 400 kPa

7%
100 kPa P1(69.39

kPa)<P4(74.58 kPa)<P2(75.2 kPa)<P3(77.055 kPa)<P5
(77.135 kPa)

25%

300
250
200
150
100

pa) 200
7 (kFe 10075 w (%)

(A) P

250
200
150
100

o (kPa) 200

o (kPa) 200
100 5

(E) P5

(t o w

Es

400
kPa P1(337.79 kPa)>P2(320 kPa)>P4
(301.825 kPa)>P3(290 kPa)>P5(285.88 kPa)
100 kPa 400 kPa
P1(268.4 kPa)>P2

(244.8 kPa)>P4(227.245 kPa)>P3(212.945 kPa)>P5
(208.745 kPa)
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Fig. 5 Changes of soil shear strength with soil water content and vertical pressure
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7% Pl ~ P5 P4> (P
10.95 38.08 18.48 22.79 30.71 kPa
Pl P2 P3 PS5 2
P4 (Pl ~
P5) 62.30 57.49 54.73 -
52.93 49.94 kPa 13% 15% §
13% 17% 15% 10.95 30.12 £
18.48 2279 30.71 kPa 7% =

25% 1% 1% 7%
(7% ~ 25%)

13% ~17% P1>P2>P3>P4>P5

P1<P3<P4<P2<P5

FE 1 (kPa)
5

I 13 15 17 19 21 23 25
LHETKA (%)
Elo TIRFBAMIKRENLZ

Fig. 6 Changes of cohesion with increasing soil water content

5.7 9

7
7% 25%
P1 ~P5 39.44° 36.48° 37.11°
35.80° 33.92° 25.20° 25.91° 24.53° 23.89°
22.35° 7 2 Pl
P5

-0.7659 -0.6141 -0.623 —0.6494
-0.579 0.9806 0.9469 09282 0.9188
0.936 1
7% 25%
(P1)>  (P2)/  (P3 P4)>  (P5)
(P1y>  (P2)/
(P3 P4>  (P5)
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20
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TIEEIKAE (%)
7 TIERNEEAMEKETL

Fig. 7 Changes of internal friction angle with increasing soil water
content

R2 FRBRLIBAEZERSSRETURAUSLN
Table 2 Fitting formula between friction angles and water contents
in different slope locations

RZ
Pl y=-0.765 9x + 43.723 0.980 6
P2 y=-0.614 1x + 40.339 0.946 9
P3 y=-0.623x + 38.348 0.928 2
P4 y=-0.649 4x + 39.652 0918 8
P5 y=-0.579x + 38.088 0.936 1
3
3.1 <2mm
[10]
2 mm
[14-16] < mm
[3]
<2 mm
(PD) (P5)
<0.25 mm 995.65 ~
98.63 g/kg 0.25 ~2 mm
508.27 461.23 510.40
483.27 439.80 g/kg 0.25 ~2 mm
6.01 24.73 80.50 30.02

25.94 g/kg <0.25 mm
481.36 512.14 406.64 485.33 532.98 g/kg
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Particle Characteristics of Purple Shale Soil and Their
Mechanism of Shear Strength

RAN Zhuoling'?, ZHONG Shougin'?, LIU Bo®, WEI Chaofu'*"

(1 College of Resources and Environment, Southwest University, Chongqing 400715, China; 2 Key Laboratory of
Arable Land Conservation (Southwest China), Ministry of Agriculture, Chongging 400715, China; 3 Land
Resources and Housing Survey Planning Institute, Chongging 400715, China)

Abstract: The beginning of soil destruction is often from the internal destruction of soil particles, and shear strength is an
important indicator to reflect soil’s resistance to shear failure. The paper takes shale-derived purple soils in sloping land as the
research object and study particle characteristics of purple soil and their mechanism of shear strength by measuring soil particle
compositions and shear strengths under different moisture contents and vertical pressures. The result showed that soil particle
compositions from summit to footslope were significantly correlated with those of parent rocks. Soil particles <0.25 mm were
about 995.65 — 998.62 g/kg, in which particles presented as 0.25 — 2 mm rock fragments were about 439.80 — 510.40 g/kg,
however particles presented as 0.25 — 2 mm aggregates were about 6.01 — 80.50 g/kg. With the decrease of elevation, the contents
of rock fragments and aggregates in soils did not change obviously. Within soil water content from 7% to 25%, soil water content
was negatively correlated with internal friction angle and the influence of soil water content on internal friction angle decreased
slowly with the decreased elevation, however cohesion was increased first and then decreased with soil water content increased
on single slope, but cohesion did not change obviously with the decreased elevation. Therefore, there are a large amount of <2
mm rock fragments in soil particles in purple soil, and these rock fragments improve soil shear strength while weaken its water
sensitivity.

Key words: Shale; Shear strength; Soil particle composition; <2 mm rock fragment
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