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Centrifuge Model Tests on Characteristics in Forced Replacement
Method for Soft Ocean Ground to Build Coastal Structures
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ABSTRACT: This paper shows theresults of centrifuge model experiments to investigate the behavior of a replacement method in dredged and
reclaimed ground. For this experimental work, centrifuge model tests were carried out to investigate the behavior of a replacement method in
soft clay ground. Basic soil property tests were performed to find the mechanical properties of clay soil sampled from the southern coast of
Korea, which was used for the ground material in the centrifuge model tests. The reconstituted clay ground of the model was prepared by
applying reconsolidation pressure in a 1 g condition with a specially built model container. Centrifuge model tests were carried out under the
artificially accelerated gravitational level of 50 g. Replacement material of lead with a certain degree of angularity was used and placed until the
settlement of the replacement material embankment reached a state of equilibrium.

Vertical displacement of the replacement material was monitored during tests. The depth and shape of the replacement, especially the slope of
the penetrated material and the water content of the clay ground were measured after finishing tests. Model tests for investigating the stability
of an embankment after backfilling were also performed to simulate the behavior of a dike treated with replacement and backfilled with sandy
material. As a result of the centrifuge model test, the behavior of the replacement, the mechanism of the replacement material being penetrated
into clay ground, and the depth of the replacement were evaluated.
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Table 1 Major specification of geotechnical centrifuge

G-Range 1 to 100-200G at 1,000mm
Driving system 5.5kw
1,000mm = Center to basket
Working radius y 3547 =>mg§§ter to basket
floor
RPM range 0~500 RPM
Payload capacity 15~20 g.ton

Test package size  500mm > 500mm % 600mm

Electrical pick - o
UPS 40 Slip rings
Fluid transfer 2 Hydraulic slip rings

CCIV

Test recording 35mm SLR camera

Table 2 Results of consistency test

. Liquid limit Plastic imit Plastic index
Condition [%] %] (%]
Oven-dried 459 219 24.0
Air-dried 527 24.5 282
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Fig. 4 Particle size distribution curve

Table 3 Initial condition(Forced replacement tests)
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to centrifuge test
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Table 4 Initial condition(Stability tests)
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Fig. 8 Settlement profile during staged construction (Forced

replacement tests)

Fig. 9 Final deformed shape of replaced model ground (Forced

replacement tests)

Table 5 Replacement ratio during staged construction(Forced
replacement tests)

Construction ;¢ gy ond Fill 3rd Fill 4th Fill 5th Fill
stage
Add layer
weight[ke] 1.47 267 3.62 425 455
Replacement 5, 394 549 58 72
area[ cm?]
Replacement
. 1o 549 1059 147.6 176.8 196.8
ratio] %]
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Table 6 Replacement construction

(Stability tests)

ration during

staged

C"f‘:t:;z“"“ 1st Fill 2nd Fill 3rd Fill 4th Fill 5th Fill
Add la%’g] weight o3 92 264 287 303
Replacemsnt area 41 13.0 M5 754 304
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Fig. 13 Distribution of final water content(Stability test)
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