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The new theory for the use of lands is King Bhumibol's framework for people
who have their own lands for agriculture. People following this framework can effectively
manage pond water used in all activities in their own lands. Since a massive loss of
pond water due to evaporation is very difficult to prevent, the water pond can be
replaced with artificial aquifer, which is made of cemented loose sand. However, several
investigators found that loose sand is susceptible to collapse upon wetting and static
liquefaction and need to be stabilized.

The scope of works comprises of laboratory investigations on cemented loose
sands and set up of procedures for construction of artificial aquifer. The laboratory
investigations were performed to characterize behaviors of shear strength, static
liquefaction, compressibility and collapse upon wetting of cemented loose sand with
different values of cement content. Finally, the test results will be applied to set up the
procedures for construction of artificial aquifer.

The shear strength characteristic of cemented loose sands was investigated
through a series of direct shear tests with different normal stresses and cement
contents. The normal stress values used in the experiments, corresponding to light
weight structures situated on the artificial aquifer, ranged from 15 to 100 kPa and the
cement content values ranged from 0 to 6 percent. All tests were performed on the
cemented sand samples cured for 28 days. The results show an increase in shear
stress level with increasing normal stress. The volume change behavior was contraction
for all tests. The results also show stiffening of material response and a decrease in

contraction with increasing cement content. For each value of cement content, the



shear stress-displacement curves converge towards a single line with increasing
displacement. For the shear strength characteristic, the values of cohesion are zero for
all cement contents and the values of internal angle of friction increases with increasing
cement content.

Moreover, the effect of cementation on the behavior of static liquefaction in
loose sands was investigated using a conventional direct shear equipment modified for
testing a loose sand sample under constant volume condition. The tests were
conducted on samples with various values of cement content at different vertical
stresses. The vertical stress ranged from 15 to 100 kPa was used in the experiments.
The cement content values ranged from 0 to 4 percent. All tests were performed on the
cemented sand samples cured for 28 days. The test results show cementation-
hardening behavior in loose sands. However, the static liquefaction phenomenon was
still observed in all tests. The test results also show an increase in equivalent pore
water pressure with increasing horizontal displacement. Moreover, the test results show
that there was no significant effect of cement content on the change in equivalent pore
water pressure.

Furthermore, the compressibility due to loading and a collapse potential upon
wetting of cemented loose sands was investigated. The experiments were performed on
the cemented loose sand samples with various cement contents and periods of curing
time. The results show a decrease in compressibility due to loading and collapse
potential upon wetting of cemented loose sand with increasing period of curing time.
Moreover, it was found that, with increasing applied stress, the compressibility due to
loading increased while the collapse potential upon wetting decreased. The total
compression due to both loading and wetting increased with increasing applied stress.

Finally, the procedures for construction of artificial aquifer based on
experimental data of the cemented loose sands and methods of pond lining in
literatures were illustrated. Both advantages and disadvantages of the use of the

artificial aquifer are carefully presented and discussed.
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