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Characteristics of Bearing Capacity for SCP Composite
Ground reinforced by the Sheet piles Restraining Deformation
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Abstract © A series of geotechnical centrifuge model tests and numerical modelling have been performed to study engineering
characteristics of the composite ground reinforced by both the Sand Compaction Piles (SCPs) and the deformation-reducing sheet piles.
The research has covered several key issues such as the load-settlement relation, the stress concentration ratio and the final water content
of the ground. Totally three centrifuge tests have been conducted by changing configuration of the sheet piles, ie., a test without the sheet
pile, a test with the sheet pile at a single side and a test with the sheet piles at the both sides. In the model tests, a vertical load was
applied in—flight on the ground surface. On the other hand, class-C type numerical modelling has been performed by using the
SAGE-CRISP to compare the centrifuge test results using an elasto-plastic model for SCPs and the Modified Cam Clay model for the
soft clay. It has been found that the sheet piles can restraint failure of foundation, thereby increasing vield stress of the ground. The stress
concentration ratio was in the range of 2~4. In addition, numerical analysis results showed reductions both in the ground heave (20 ~30
%) and in the horizontal movement (28 ~43%), demonstrating the deformation-reducing effect of the sheet piles.

Key words @ Sheet pile restraining deformation, SCPs composit ground, Centrifuge model test, Load-settlement relation, Stress
concentration ratio
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Fig. 2 Principle of geotechnical centrifuge model test
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Fig. 3 Geotechnical centrifuge(KNU)

Table 1 Major specification of geotechnical centrifuge

G-Range
Driving system

1 to 100-200g at 1,000mm
5.5kw

1,000mm = Center to basket hinge
1,350mm = Center to basket floor

0~500 RPM
15~20 g.ton
500mm x 500mm > 600mm

Working radius

RPM range
Payload capacity

Test package size
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UPS
Fluid transfer

40 Slip rings

2 Hydraulic slip rings
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35mm SLR camera

Test recording
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Fig. 4 Stress concentration ratio
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Table 2 Basic physical properties
Test Sand Clay
Specific gravity (Gs) 2.60 2.72
o)
Results of LL, % NP 430
consistency PL, % NP 236
test PL, % NP 206
G 1.2 125
Grain size
distribution Ce 10 36
USCS SP CL
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Fig. 5 Dimension of centrifuge model box
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Fig. 7 A layout of sheet pile tests
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Table 3 Original Mohr-Coulomb model parameters(Sand for
SCP)
Parameters Description Value
E,(kP,) Young's modulus_ at the datum 0.48F+03
elevation
Rate or increase of Young's
mkF,/m) modulus with depth 0
y,(m) Datum elevation at which £=E, 0
v Poisson’s ratio 0.3
c,(kP) Cohesion at the datum elevation 0
m (kP /m) Rate or increase of cohesion with 0
¢ e depth
] Internal friction angle 43

ol

2=
m

Table 4 Modified Cam-clay model parameters(Clay for Model

Ground)
Parameters Description Value
A\ Slope of isotropic corr’lpressmn line in 0.9%6
v-ln p
. Slope of unload—rejload lines in 0.0422
v-ln p

. Reference void ratio on critical state 2933
@ line when p'=1kPa '

M Slope of critical state line in q- p* | 0941
v Poisson’s ratio 0.3
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Fig. 9 Initial stress distritution
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Fig. 13 Ground displacement during staged construction
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