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Fig. 1 Study area and the distribution map of landslides
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Fig.2 Exposed granite residual soil from drilling
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Tab.1 Average particle size of granite residual soil

AL (mm) ST T 23 2 PRI (% )

, BIER TR
HURE TR BE 2] ki v
) FHE P
cm 4 i 4 By
#H il H gl ¥ gt /(g/emt)
2~5 1~2 0.5~1 0.25~0.5 0.075 ~0.25 <0.075
0~30 20.11 3.19 24.09 13.67 9.91 29.02 6.76 1.45
30 ~50 16. 66 3.69 22.85 19.29 13.20 24.31 2.62 1.33
50 ~70 15.19 2.79 20.04 16.51 12.46 33.02 8.73 1.48
W B 13.47 4.61 21.78 17.87 13.10 29.16 4.03 1.35
R2 HRERRIHSEER D
Tab.2  Fractal dimension D of granite residual soil
IHEHERL D o
A i INIE] B/ME b2 I 5 AR AR
LGR I
0~30 2.6893 2.7398 2.6250 4.00% 0.0333 1.52%
30 ~50 2.6480 2.6798 2.5813 5.44% -1.6700 2.20%
50 ~70 2.7244 2.7853 2.6765 5.81% 1.5300 2.17%
s 2.6910 2.7425 2.6441 3.07% 0.1862 1.16%
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Fig.3 A double logarithmic curve between lg[ M( <r)/M] and lgr

R3 SHEHD ERHRATHEE - X F (0 ~30 cm)
Tab.3 Relationship between fractal dimension D

and each particle content z (a depth of 0 ~30 c¢m)

- A T HERE R
e D= -0.0052z +2.7907 0.6518
bk D= —-0.0036z +2.6975 0.0171
K D= —-0.0063z +2. 8382 0.2787
b D =0.0061z +2. 6026 0.3836
i D= —0.0079z +2.7644 0.1498
W D =0.0075z +2. 4681 0.9779

R4 SHEBD EXRRRTHFESE
2 HIX (30 ~50 c¢m)
Tab.4 Relationship between fractal dimension D and each

particle content z (a depth of 30 ~50 cm)

o ik WA LR R
EAilL8 D= -0.0084z +2.7839 0.9700
ikl D = —0.0804z +2.9408 0.8685
itk D= -0.023z+3.1689 0.8849
b D =0.0712z +1.2704 0.7655
4ney D =0.0106z +2. 5044 0.7360
bRl D=0.0117z +2.3589 0.9880
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Tab.5 Relationship between fractal dimension D and each

particle content z (a depth of 50 ~70 cm)

— Fik AT XA R
i D= -0.0048z +2.7922 0.7350
pick) D =0.0082z +2. 6961 0.0528
b D= -0.0148z+3.0149 0.9291
thigh D= -0.0023z+2.7571 0.0087
il D =0.0093z +2.6028 0.7495
Wis D =0.0075z +2.4703 0.9986

R6 NAMHEH D EEHNFHARESE
: BIXF (FB3hE)
Tab.6 Relationship between fractal dimension D and each

particle content z (a depth of sliding surface)

- P& T HXRE R
it D= -0.0029z +2.7281 0.2680
Hi D =0.0017z +2.6812 0.0107
M D= -0.0081z +2.8657 0.7263
i D =0.0017z +2.6582 0.0639
4iiwb D =0.0043z +2.6331 0.0950
iR D =0.0079z +2.4591 0.9266
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Tab.7 Relationship between D and k

BORETRE (em) eI LEIPSES ¢
0~30 D= -0.0069k +2.7326 0.5988
30 ~50 D= -0.0809k +2.8561 0.9579
50 ~70 D= -0.0034k +2.7487 0.2696
T Shim D= -0.0152k +2.7504 0.6835

(2) IR D 515 py K FR

3¢ 8 AT L, PUASTR B ) R R 4 1 43 T
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Tab.8 Relationship between D and p,

BRI (em) AT LB
0~30 D=-0.1913p, +2.9638 0.0407
30 ~50 D=-0.479, +3.2813 0.8997
50 ~70 D= -0.0312p, +2.76537 0.0039
WEhm D= -0.44090, +3.2852 0.4759
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The Relationship between Particle Fractal and Physical
Parameters of Granite Residual Soil in Rong County,
Southeastern Guangxi Province, China

LIAO Liping" **, WEN Haitao*, ZHAO Yanlin', YANG Yunchuan''>** | CHEN Lihua'

(1. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004 , China;
2. Guangxi Key Laboratory of Disaster Prevention and Engineering Safety, Guangxi University, Nanning 530004, China;
3. Key Laboratory of Disaster Prevention and Structural Safety of Ministry of Education, Guangxi University, Nanning 530004, China;
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Abstract; Landslides of granite residual soil in Rong county, southeastern Guangxi, occur frequently. In order to
clarify the grain size of granite residual soil and reveal the landslide formation mechanism, in this paper, based on
soil tests and detailed surveyed data, the fractal theory was used to study on the correlation between particle fractals
and physical parameters of four depths (0 ~30 ¢m .30 ~50 c¢m 50 ~70 cm,sliding surface with a depth of 1 ~
3 m). Results show that; (1) granite residual soil is mainly composed of fine gravel (with a diameter of 2 ~
5 mm) and sand (with a diameter of 0. 075 ~2 mm). Besides, one fractal feature exists in a non-scale interval
between 0. 075 and 5. (2) the average fractal dimension of granite residual soil is as follows: Dy, ,, (2.7244) >
D (2.6910) > Dy _4,(2.6893) >D,, 4,(2.6480). (3) a significant positive correlation is between fractal

dimension and silt content, and correlation coefficient increases with soil depth. In addition, a negative correlation

sliding surface

is between fractal dimension and fine gravel and coarse sand. In other words, larger fractal dimension corresponds

to higher content of silt, lower content of fine gravel and coarse sand. (4) Dy, _s, and D has a significant

sliding surface

negative correlation with permeability coefficient and dry density.

Key words: Rong county; Granite residual soil; Particle fractal characteristics; Physical parameter



