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Microstructure of low liquid limit silt

ZHOU Qiao-yong, XIONG Bao-lin, YANG Guang-qing, LIU Wei-chao
(School of Civil Engineering, Shijiazhuang Tiedao University, Shijiazhuang 050043, China)

Abstract: The engineering property of soils is in substance determined by their microstructure with embodies unit property of
soils. Scanning electron microscope equipment and mineral X-ray diffraction equipment are used to study the microstructure of
low liquid limit silt. The engineering property of the low liquid limit silt is evaluated from the mineral ingredient and the
structure by virtue of microstructure. The low liquid limit silt presents different structural and coupling modes under different
compaction degrees. Different arrangements of particles from inside to outside are characterized by the void ratio. So enhancing
the compaction degree alters the coupling modes of silt and the arrangement sequence of silt particles so as to increase the
engineering property of the low liquid limit silt.
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Table 1 Grading properties of soil samples
RIURLL /%%

HUEL 720075 <0075~  <0.05~  <0.01~ mmw~<@mzﬁﬁﬁﬂé€mﬁ% P KE?%&%%%&
mm 0.05mm 001 mm 0.005mm 0002 mm 0™ ommofmm ' ¢
R 0.5 21.3 69.9 4.1 0.6 3.6 0.033 0.012 0.018 2.75 0.8
Rl 2 5.4 32 52.6 6.1 1.2 2.7 0.048 0.010 0.020 4.8 0.8
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Table 2 Experiment results of physical properties of soil samples

R 1 325 222 10.3 1.72 15.6 32.8 26.7 6.7
gl 2 30.7 22.0 8.7 1.68 15.9 27.2 28.2 8.4
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Table 3 Content of minerals %
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HR 1 408 95 164 86 42 05 22 17.8
HR2 390 66 254 95 41 05 1.0 13.9
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Table 4 Relative content of clay minerals %
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A R 2
R 2 71 18 4 5
FURl2 10 62 18 4 6
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Table 5 Rigidity values of different minerals

WA WEEE | WA W | BA R

A 7 A=f 354 | midf  2~25
KA 6~6.5 | FREH  6~65 | HFIA 1.5~2.0
74 3 AINA 5~6 EdXE 1.5
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Fig. 1 Operation principle of scanning electron microscope
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Fig. 2 Microcosmic structures of No. 1 silt filling with compaction

degree of 90%
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Fig. 3 Microcosmic structures of No. 1 silt filling with compaction

degree of 93%
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Fig. 4 Microcosmic structures of No. 1 silt filling with compaction
degree of 96%
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Fig. 5 Microcosmic structures of No. 2 silt filling with compaction

degree of 90%
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Fig. 6 Microcosmic structures of No. 2 silt filling with compaction
degree of 93%
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Fig. 7 Microcosmic structures of No. 2 silt filling with compaction
degree of 96%
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