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Tab.1 Content of each component of dredged silt
solidified soil
G5 hW S was/ Y% wi /% wmp/ % wwe/ %
1 SD30FAOMP 70 30 0 2
2 SD25FA5MP 70 25 5 2
3 SD20FAlO0MP 70 20 10 2
4  SD10FA20MP 70 10 20 2
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Fig. 1 Cumulative mercury injection curves of dredged

silt solidified soil under different conditions
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Tab. 2 Mechanical indexes of dredged silt solidified soil

under different conditions

95 ik C. R/ % ¢/kPa @/ ()
1 SD30FAOMP 0.24 22.4 7.51 24.01
2 SD25FA5MP 0.22 23.9 8.76 25.43
3 SD20FA10MP 0.21 34. 8 11.98 26.52
4 SDI0OFA20MP  0.19 — 15.58 29.78
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Fig. 2 SEM photos of dredged silt solidified soil under

all conditions
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Fig. 3 Curves of lg N-lg r of dredged silt solidified

soil under all conditions
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Tab. 3 Parameters of linear fitting of lg N-lg r 30 F
under all conditions T?D 25|
% A BE OWEE BAR D MXRK ) 20l
1 SD30FAOMP —2.87 9.47 2.87 0.99 “
2 SD25FA5MP  —3.05  9.29 3.05 0.99 15}
3 SD20FAIOMP —3.10  9.25 3.10 0.99 10 s L
4 SDIOFA20MP —3.17  9.20 3.17 0.99 2.85 2.90 2.95 3.00 3.05 3.10 3.15 3.20
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Fig.4  Curve of fractal dimension and average pore

diameter of dredged silt solidified soil
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Fig.5 Curve of fractal dimension and pore surface

area of dredged silt solidified soil
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Fig. 6  Curve of fractal dimension and compression

index of dredged silt solidified soil
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Fig.7 Curves of fractal dimension and CBR of

dredged silt solidified soil
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and internal friction angle of dredged silt

solidified soil
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Fig. 9  Curves of fractal dimension and content of

fly ash and mineral powder of dredged silt

solidified soil
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Quantitative study of pore structure of dredged
silt solidified soil based on fractal theory

SUN Xiuli"s SONG Biying, LIU Wenhua, SHEN Qi, YAO Jun

( School of Environment and Civil Engineering, Jiangnan University, Wuxi 214122, China )

Abstract: On the basis of analyzing the cumulative mercury injection curves and SEM photos of
dredged silt soildified soil samples, the fractal dimension of pore structure of dredged silt solidified soil
is calculated by using the fractal theory., and the relationship between fractal dimension and
microstructure parameters, macro mechanical properties and proportion of curing agents is
established. The results show that the micro pore structure of dredged silt solidified soil has obvious
fractal characteristics, and its fractal dimension is between 2. 8-3. 2. The fractal dimension of dredged
silt solidified soil has a good correlation with average pore diameter, pore surface area, bearing ratio,
cohesive force, internal friction angle and the content of mineral powder. With the increasing of the
fractal dimension, the average pore diameter of solidified soil and the compression index decrease, and
pore surface area, bearing ratio, cohesive force and internal friction angle increase. The fractal
dimension increases with the increasing of mineral powder content. The fractal dimension can be used
to describe quantitatively the pore structure characteristics and mechanical properties of dredged silt
solidified soil. It can also provide data support for the analysis of macro and micro characteristics of

dredged silt solidified soil and the establishment of the model.

Key words: dredged silt; pore structure; mechanical properties; mercury injection test; fractal dimension





