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Abstract In order to reveal the physical and mechanical properties of soil in confined aquifer of Xian when
groundwater head changes highpressure infiltration and consolidation test system was designed to simulate the
high-pressure penetration of mediunr fine sand in confined aquifer of Xi'an. Relationships betw een strain and time,
and strain and stress of sand column under different vertical pressure and pore water pressure were discussed;
penetrability of sand sample was analyzed; and microstructures of sand samples before and after the test were
compared. The results showed that sand column characterized compression deflection and piecewise linearity, when
pore water pressure deceased or vertical pressure increased; deflection of sand column could not resile when pore
water pressure increased in a certain limit of stress. According to the comparison of the test curves before and after
the particle analysis, and the photographs of binocular microscope and electron scanning microscope before and after
the tests, it was estimated that the sand sample characterized particle slides, position adjustment and particle
crushed or fractured partly in the compression process. It caused particle composition changing and permeability
oefficient sharply decreasing in the process of groundwater head change and the sand sample characterized

imperfectly elastic; such as piecewise linearity, treacliness and partly irrecoverable.
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1
Tab.1 Pressure Control Scheme of the Test

/ /M Pa
MPa 1 2 3 4 5 6 7 8 9 10 11
1 2 0.5 0.4 0.3 0.2 0.1 0.0 0.1 0.2 0.3 0.4 0.5
2 3 1.0 0.8 0.6 0.4 0.1 0.0 0.1 0.4 0.6 0.8 1.0
3 4 1.5 1.2 0.9 0.6 0.3 0.0 0.3 0.6 0.9 1.2 1.5
4 5 2.0 1.6 1.2 0.8 0.4 0.0 0.4 0.8 1.2 1.6 2.0
5 6 1.6 1.5 1.0 0.5 0.1 0.0 0.1 0.5 1.0 1.5 1.6
0.08 0.4
0.06 e 0.50MPa o w
0.40 MP [ ——1.0 MPa
° . a ®© L —— 0.8 MPa
B 0.04 —+— 0.30MPa w02 —— 0.6 MPa
& —+— 0.20 MPa el L™ —«0.4MPa
0.02 —%— 0.10 MPa 0.1 M ——0.1 MPa
! —o— 0.06 MPa froeo—eoomo —— (0 MPa
] I 1 0MPa 1 1 1 ]
0 50 100 0 10 20 30 40
i [8)/h i 5] /h
a B[4 [E 12 MPa b %4k /13 MPa
13
s b X ——2.0MPa
. oNea o L4 X —0—1.6MPa
ES —a— 1.2MPa N L
w oy —X— 1.2 MPa
“2 XXXX —— (0.9 MPa % AAMMM 0.8 MP
071 - —x— 0.6 MPa 1.3 >;>>>»>>><->>>>>"><»»>‘>'X‘ —&— 0.8 MPa
XXX X XK 2 ] —X— 0.4 MPa
] —=— 0.3 MPa -
—o— 0.1 MPa s —o— 0.IMPa
ittt A A 0MPa ’ 0 MPa
0.3 L L L L | 11 I I I 1 ]
0 10 20 30 40 50 0 10 20 30 40 50
it 7]/ B [Al/h
¢ B[ K 34 MPa d % 715 MPa
2.7 -
B s L
’%’!’I!I ALK
2.5 - IR |
[ ;"xw I IX
|
2.3 -
D\\°
W21 —— 1.6MPa
el —=—1.5MPa
1.9 —— 1.0 MPa
——0.5MPa
1.7 ¢ —x— () MPa
1.5 | | | |
0 20 40 60 80 100
B []/h
e B[ )16 MPa
3

Fig. 3 Relationship Between Strain and Time of Sand Column Under Different Vertical Pressure and Pore Water Pressure
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Fig. 7 Photographs of Sand Samples by Binocular
Microscope Before and After the Test
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Fig. 8 Photographs of Sand Samples by Electronic Microscopic Before and After the Test
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