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Barron (1948) ry = 1.6r, kyks =3 Assumed

Hansbo (1979) r;=1.5~3r, Open Based on available literature at that time

Hansbo (1981) ry=1.5r, kyks =3 Assumed in case study

Bergado et al. (1991) ry =2r, ky/k, =1 Laboratory investigation and backanalysis
for soft Bangkok clay

Onoue (1991) ry=1.6r, k/kg =3 From test interpretation

Almeida et al. (1993) f.=1.5~2r, ky/k, = 3~6 Based on experience

Indraratna et al. (1998) ry =4~5r, ky/k, = 1.15 Laboratory investigation (for Sydney clay)

Chai and Miura (1999) ry =2~3r, ki/k, = Cky/k,) C; the ratio between lab and field values

Hird et al. (2000) ry = 1.6r, kiks =3 Recommend for design

Xiao (2000) ry =4r, ki/ks = 1.3 Laboratory investigation (for Kaolin clay)
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Figure 7: Predicted and measured settlement in
Section II at Tianjin Port.
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Cartesian total stress O (scaled up 0.0100 times)
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Steady state pore pressures Psteady (scaled up 0.0200 times) (Pressure = negative)
Maximum value = 0.4514*10-3 kN/m2 (Element 1475 at Node 27881)
Minimum value = -100.0 kN/m2 (Element 3478 at Node 26773)
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Cartesian total stress Oy (scaled up 0.0100 times)
Maximum value = 0.3611*10-3 kN/m2 (Element 1475 at Node 27881)

Minimum value = -183.0 kN/m2 (Element 3478 at Node 26773)
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Abstract

Generally safety of every structure built on soil, depending on strength and hydraulic state
of in view subsoil. Namely with increase of underwater level in soil, excess pore water
pressure due to structure loading increased and soil strength decreased that result in
instability. Settlement due to loading is considered as factor for stability monitoring that
formed from two stage, part of settlement happened during loading (transient settlement) and
part that happened after loading in long term (consolidation settlement) and the time of that
may be last several day till several year based on available condition, for example if subsoil
include of saturated clayey soil, soil settlement not completed in this stage and may be
continued long after structure operation. Conventional methods employed for underwater
drainage and after that increase of consolidation settlement rate, include of stone columns
(gravel columns) and embankment construction. In recent years, using prefabricated vertical
drains with embankment construction as preloading, drainage speed and consolidation
settlement rate increased. Over time by applying vacuum in prefabricated vertical drains more
speeds has been given to consolidation process. In this study, in order to investigate the effect
of bed soil type on improvement methods selection (embankment, embankment with
prefabricated vertical drain, prefabricated vertical drain with vacuum, embankment with
prefabricated vertical drain and vacuum), numerical modeling with Plaxis software used. In
order to investigate the effect of soil type, four ground types is considered that in each type
one optimum improvement methods has been introduced. Results showed that soil type has
considerable effect on soil improvement method determination, so that in ground type one,
embankment preloading method, in ground type two, embankment preloading with
prefabricated vertical drain method, in ground type three, vacuum pressure preloading with
prefabricated vertical drain method, and in ground type four, coupled embankment and
vacuum pressure preloading with prefabricated vertical drain, been the most effective
improvement method, that the amount of time reduction in improvement process of ground
types 2,3,4 than state that embankment used, been 89.4, 99.71,99.2 percent respectively.

Keywords : Prefabricated vertical drainage, Preloading, Vacuum pressure, Consolidation

settlement, Numerical modeling
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