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Department Civil Engineering
Academic Year 1985
Abstract

The purpose of this research is to study soil improvement
at the site of 2nd Bangkok International Airport (Nong Ngoo Hao)
by preloading with vertical sand drains for acceleration rate of
consolidation settlement. Soil conditions at Nong Ngoo Hao are
very soft clay and soft clay. Any construction that lies on this
soil directly without soil improvement will face the post constr-
uction settlement problem. It may be cracked or failed. This
research has the purpose to study behaviour of vertical sand drains
and compare the results with design theory. To compare the results
from soil improvement by vertical sand drains in each test sections

with using many types of loading for preloading.

After the details of soil properties are resulted. Three
soil improvement test sections were designed and constructed.
Test section I occupied an area of 40 m. by 40 m. Sand drains
were installed in triangular pattern at 2.0 x 1.75 m. centres.

Each sand drain had a nominal diameter of 27 - 30 cm. and was



installed to the depth of 15 m. It was preloaded by dewatering
and vacuum pressure. Test section II occupied an area of 40 m.

by 42.6 m. Sand drains was installed the same as Test section I.
It was preloaded by surcharge. The embankment was designed to
build in two stages. The first stage was to create a vertical
pressure of 4.6 tons per sqg.m. which corresponds to an embank-
ment height of 2.85 m. The second stage was to create a total
vertical pressure of 6.6 tons per sq.m. which corresponds to an
total embankment height of 4.00 m. Test section III occupied an
area of 40 m. by 40 m. Sand drains was installed in triangular
pattern at 2.4 x 2.1 m. centres. It was preloaded by dewatering.
Sand drains installation method used is non-displacement type.
Drill the hole by washboring with jetting high water pressure.
Before installed sand drains placed sand blanket to provide a firm
support for the sand drain installation rig. 1In each test section
was instrumented. The measurement from instruments was used to

study behaviour of soil improvement and to evaluate the results.

The measurements in each test sections were evaluated to
compare with the design theory prediction. Consolidation settle-
ments werepredicted by the theory of one-dimensional consolidation
settlement by Terzaghi. Rate of consolidation settlements were
predicted by Theory of sand drain by BARRON. Assume settlement

is " Equal Vertical Strain"

The behaviour of soil improvement in each test section and



the evaluation to compare with design theory can be summarized as
follows :

1. Test Section I - From test observations, settlement
profile had arch pattern. At the center line of the test section,
settlement is greater than at the edge. Lateral movement of soil
stratum moved towards test sections during testing time. Rate of
observed settlement was faster then the prediction of design theory
and rates of observed settlement per day were fluctuated during
testing time. Cbserved settlement is not consolidation settlement.
From Inclinometer, if soil is consolidated, shear strength will
be increased. Lateral movement should move by the rate to slow
down until it stops during testing time. Observed settlements
were caused by sand drain installation with jetting by high water
pressure. The size of each hole was bigger than design and the
shape was not regular as design. The hole was not fulled by the
design of sand volume. When testing by pumping for dewatering or
vacuum pressure, water in the holes was pumped out. Settlement
was observed. The hole was displaced by lateral soil movement.

2. Test Section II - From test observations, settlement
profile had arch pattern. At the centerline of the test section,
settlement was observed considerably compare with at the edge.
During sand blankets, Lateral movement of soil stratum moved towards
test section during testing time. But during 1st and 2nd stage
loading, lateral movement moved outwards test section. However

during these periods, pore water pressure was increased until soil



2

had flow condition. Rate of observed settlement was faster than
prediction. Observed settlement is not consolidation settlement .
But observed settlement was caused by undrained loading condition
until soil had flow condition and sand drain installation as
in Test Section I
3. Test Section III - From test observations, settlement
profile had arch pattern. At the center line of the test section,
settlement is greater than at the edge. Rate of observed settle-
ment per day were fluctuated. Observed settlement is not consoli-
dation settlement. Observed settlement was caused by the same
reason in Test Section I.
4. From observed the three test sections, the results from
testing did not relate with design theory. Because sand drain
installation by wash boring with high water pressure produces the

size of borehole larger than design.
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v = @239l Inanuuaadiu

X = f@aluunusy  x

y = faluunusw vy

YO = MenfuiusiBa  wilaflmas  anduilgue
Yl = Wenduiusi@a wlefgew  avduiinile
z = §aluunudv z

Y = wuasuininuewu™ (unit weight)
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G = nasngadan tindiuiui Lefusuuinidn (Immediate settlement)
Py = nisngadaiidulendufuiasn (time dependent settlement)
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E; = mawiaudsz@ndualunuafie (Vertical effective stress)
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stress)
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