3% B2 LA S TR Vol31 No.2
201242 A Chinese Journal of Rock Mechanics and Engineering Feb., 2012

T SEM F1 MIP iR I& G/ Rh £ 4853 F2 o
WA FLBHBO T (L R

kAR, LAY 2R, B L2
(1. P EBREBR S SR A 5 TREEERE S, wdk i 430071;
2. hAZEE A IS BT SE B AT IR A T, b I 430056)

BE: TR LR R P M M TS R, SHE T A MR LT S R ARG, W B AT
S PREI AR LR R4 J5 L RIRE, BT T BT RS A RS, 3T A L = 4 fLBR
OISR L R O FLBR I AR B . S5 IRR W], A AR B ARAG ) e ALBR S, = 4L BR A B I,
SREUT VAR B, AR e . VT RARE 1L 1.0~0.1 um I/NFLBRA 00, HCFLIS AR R FL B AR
3%, L4 F, P o W SIBANTEM. P o), BEEIIRER, ML R 2RI SE8 NG B,
FALBRALN A0 ) (UK B S ALBR ARG ARG . BT R AR AE 3 R, JLgh B a5 /M LER I
I3 P AR A R ALBRI AT 36 B o S5 PR - IR 4t P P O S5 M TE A (AL T 20 N G MO . bt 4%
ML 3 AN B ST I TR TR TEH U], A S5t LI TR SRR (43

KEIA: T AR PR T BB BORIRE; GBI T BOWALER: fLERE
hESES: TU44 XERFRIRED: A XEHES: 1000 - 6915(2012)02 - 0406 - 07

EVOLUTION OF MICROSCOPIC PORE OF STRUCTURED CLAY IN
COMPRESSION PROCESS BASED ON SEM AND MIP TEST
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Abstract: Compression tests for structured clay in Zhanjiang were conducted to obtain the evolution of soil
microstructure in deformation process. Natural soil samples and soil samples after compression tests were prepared
for SEM and MIP tests by lyophilization. Three-dimensional porosity was calculated based on gray scale, the
evolution of microscopic pores in compression process was qualitatively and quantitatively analyzed. The results
show that, compared with two-dimensional porosity based on binary image, the three-dimensional porosity has
advantages of explicit physical significance, simple calculation method and high accuracy. Pores with diameters of
1.0 - 0.1 pm were dominant in natural clay, whose volume took up 73% of total pore volume. When P ¢;, each
pore size changed little. When P g;, fine pore content firstly increased, subsequently decreased with the increase
of the pressure. In the compression process, a positive correlation between the sensitivity of each pore size to
external forces and pore volume content was found. The distribution density of the fine pores might be exaggerated
while the one of macro-pores might be underestimated in MIP for the bottleneck effect during MIP test. The
evolution of microstructure of structured clay in the compression process might be divided into three stages: fine
tuning stage, damage stage and solidification stage. The study is helpful for good understanding of deformation
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mechanism of soil, and provides a scientific basis for engineering design of structured clay.

Key words: soil mechanics; structured clay; scanning electron microscopy(SEM) test; mercury injection
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Table 1 Average values of basic physico-mechanical indexes of Zhanjiang clay
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Table 2 Physicochemical analysis results and mineral

compositions of Zhanjiang clay
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Fig.1 SEM photographs of natural clay sample and in process

of compression soil samples
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Fig.2 Morphological characters of soil microstructure at

different threshold values
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Fig.3 Sketches of computation of soil three-dimensional

porosity based on the gray scale
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Fig.5 Relationship curve between 3D porosity and

consolidation pressure
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Fig.6 Pore size distribution curves under different

consolidation pressures
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Fig.8 Compression curves of structured clay
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