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Constant Rate of Strain Consolidation Test with Rowe Cell
on the Clay with Sand Seam
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Abstract

The sand layer deposited in clay is called a sand seam, which is formed by inflow of sands due to river flooding
or slope failure in the middle of sinking and sediment of clay. When the sand seam exists in clay layer, the drainage
direction changes from one way to both ways, and the time of consolidation may be reduced. However, it is not clearly
proved due to lack of studies of sand seam and currently is not reflected in the design of soft soil improvement. As
a fundamental study about sand seam, the oedometer tests and constant rate of strain tests with Rowe cell were conducted
on clay specimens with sand seam. For tests, a frozen method was specially designed for making the sand seam. It
was concluded that the test results showed the sand seam affects the coefficient of consolidation of clay. If the thickness
of sand seam exceeds 0.05 times of specimen height, the sand seam works as drainage layer of pore water horizontally

as well as vertically, and consequently the consolidation is accelerated.
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Fig. 1. Grain size distribution curves of the tested clay and sand

Table 1. Properties of Jumunjin standard sand used as sand

seam
Types Symbol Value
Maximum void ratio € max 0.923
Minimum void ratio €min 0.604
Maximum dry density Yama (g/em?) 1.652
Minimum dry density Yamin (g/em?) 1.378
Specific gravity G, 2.65
Water content w (%) 0.30
Mean particle size Dy, (mm) 0.595
Effective particle size Dy, (mm) 0.443
Coefficient of uniformity c, 1.402
Coefficient of curvature C, 0.912
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Fig. 3. Consolidation ring
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Table 2. Test condition
Test method Drainage direction Classification Clay thickness (mm) | Sand seam thickness (mm)
Standard consolidation (ST) Vertical ST (Case 1) 20 -
_ CRS-V-00 (Case 2) 20 -
Vertical
CRS-V—-10 (Case 3) 20 1.0
. CRS—R-00 (Case 4) 20 -
CRS using the rowe cell
. CRS—R-05 (Case 5) 20 0.5
Horizontal
CRS—-R-10 (Case 6) 20 1.0
CRS—R-20 (Case 7) 20 2.0
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Table 3. Results of test (ST and CRS)

Classification Compression index, Coefficient of consolidation Permeability index
C. (C) C,, ¢, (em?/sec) (em /sec)

ST 0.45 (0.05) 0.0011 8.54E-08
CRS-V-00 0.64 0.0336 2.58E-06
CRS-V-10 0.54 0.0120 2.83E-06
CRS—R-00 0.49 0.0327 1.83E-06
CRS—-R-05 0.48 0.0343 1.97E-06
CRS—-R-10 0.49 0.0546 2.85E-06
CRS—-R-20 0.51 0.0621 3.95E-06
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Fig. 9. Vertical stress variations with time in the constant rate of
strain consolidation tests
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Fig. 10. Excess pore water pressure variations with time in the
constant rate of strain consolidation tests
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