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ABSTRACT

Discharge capacity tests are carried out to investigate the factors influencing the discharge capacity of prefabricated
horizontal drains (PHD) for improving soft dredged clays. Six representative PHD are selected, based on drain size as well
as core shape. The tests were carried out for 10 days at each of the 3 levels of confining pressure for all the drains. Examined
were the effects of elapsed time, confining pressure, hydraulic gradient and strength of filter and core on discharge capacities.
It is found that the discharge capacity of the drain with a deformable core or the possibility of squeezing the filter into the
core decreases with elapsed time. As the confining pressure increases, the discharge capacity decreases due to the filter being
squeezed into the core. To verify the compatibility of the selected drains in the field, the test results are compared with the
required discharge capacities proposed for assumed field conditions. The drain with a flexible filament-shaped core does not
satisfy the required discharge capacity at given hydraulic gradients. The other drains, with cores of an embossed, latticed,
harmonica, and circular shape, satisfy the proposed criteria.

INTRODUCTION

Because of high water content, the bearing capacity of dredged
clays is close to zero, and some countermeasures are needed to
improve the clays. A good alternative may be a horizontal drain
method that installs plastic drains in the reclaimed ground in the
horizontal direction and applies either vacuum pressure or gravity
drainage at the end of the drains. Drains installed in the ground
are subjected to confining pressure, which causes the reduction of
discharge capacity as well as of the drain’s flow area. To make the
horizontal drain method efficient in the field, it is necessary to find
out the variations in drains’ discharge capacity through various
factors of the drain materials and the ground. The characteristics
of discharge capacity, especially for prefabricated vertical drains,
have been studied by many researchers (Kremer et al., 1982; Holtz
et al., 1991; Bergado et al., 1996; and Miura, 1998).

In this study, discharge capacity tests were conducted to inves-
tigate the factors influencing the discharge capacity of horizontal
drains. Six representative prefabricated horizontal drains (PHD)
were selected, based on the size of the drains as well as the shape
of the core. The tests were carried out for 10 days at each level
of confining pressure—10, 50 and 100 kPa—for all the drains
in order to measure the discharge capacity; additionally, strength
tests were conducted. The effects of elapsed time, confining pres-
sure, hydraulic gradient and strength of core and filter on the dis-
charge capacities were examined.

Required discharge capacities for design were proposed for the
assumed field conditions and compared with the results of the
discharge capacity test to verify the compatibility of the drains
tested.
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LABORATORY TEST

Drains Tested

Six different types of drains were selected for the tests. Table 1
shows the size of cross-section of the drains and the shape of the
core.

Table 2 presents the results of tensile strength tests for the
drains. All drains satisfy the proposed criteria of Inchon Airport
(Kim, 1998) for vertical drains (filter and core system). The tensile
strength of filters is important, because the drains cannot function
well with damaged filters. All drains also satisfy the Christopher
criteria (1985) for the filter of vertical drains.

Cross-section
Drain types (mm×mm) Shapes of core

Filament shape

Embossed shape

Latticed shape

Latticed shape

 
Harmonica shape

Circular shape

Type E 100×20

Type P 100×10

Type O10 100×10

Type O5 100×5

Type VD 100×3

Type MD 50 (Diameter)

Table 1 Types of drains tested




