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Synopsis

Construction projects have often encountered very soft soil deposits, which can pose headache
problems of stability and/or excessive settlement. To solve these problems, many varieties of ground
improvement techniques have been developed and put into practice so far. Sand Compaction Pile
Method (SCP) was developed and put into practice in Japan in the 1960s. Numerous research efforts
have been paid to investigate the properties of sand piles, behavior of SCP improved ground under
static and dynamic conditions, design method, and execution techniques.

The current Design Procedure on SCP method for clay ground application is based on the slip
circle analysis for the stability calculation. The Design Procedure was revised twice in 1989 and
1999. Ministry of Land, Infrastructure and Transport (former Ministry of Transport) has a plan to
modify the current Design Procedure and to introduce a reliability based design for marine
construction works in 2007, in which the Design Procedure on SCP improved ground will also be
modified to the reliability based. In the new Design Procedure, the average and variation of soil
parameters and external loads are incorporated by partial safety factors to investigate the stability of
improved ground. The authors have been studied the design procedure and magnitude of partial
safety factors. In this article, the studies on reliability based design of the method are described to
provide detail information on the Design Procedure for practical and research engineers as well as

academina.

keywords: Sand Compaction Pile Method, reliability based design, partial safety factor, design
seismic coefficient
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(m/s) (m/s) (m/s) (m/s)
HNT e 120 210 180 210
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R | HAW | Gu® HHEME | Kn® KTV I ZERRE | ORI | NEREE
T WMELR | fREoE | MfRER | fREoE NG K b A
Oma i&y Gma %ﬁ Kina %ﬁ( 14 Y n hmax ¢
(kN/m2) | (MN/m?) mg (MN/m?) mk (tf/m*)
N7 EJE OKNLE) 89. 8 25.9 0.5 67.6 0.5 0.33 1.8 0.45 0.24 37
W7 BJE UKL ) 89.8 25.9 0.5 67.6 0.5 0.33 2.0 0.45 0.24 37
A 89. 8 25.9 0.5 67.6 0.5 0.33 2.0 0.45 0.24 37
JE A F e 239.8 45.0 0.5 117 0.5 0.33 2.0 0.45 0.24 38
JHEE T 239.8 45.0 0.5 117 0.5 0.33 2.0 0. 45 0.24 38
AR OK{z k) 98. 0 180 0.5 469 0.5 0.33 2.0 0.45 0.24 40
HARE (OK{r ) 98. 0 180 0.5 469 0.5 0.33 1.8 0.45 0.24 40
B 98. 0 180 0.5 469 0.5 0.33 2.0 0.45 0.24 40
(b) CASE_2
R | BAW | Gn® R | Kna®DfE | A7V R 2R | BRI | NEEE
WHE WMELR | FREE | MEFRER | FowEik NG K b B
Oma iﬁ, Gma %ﬁ Kma mk 14 Y n hmax ¢
(kN/m?) | (MN/m?) mg (MN/m?) (tf/m*)
PES7 R JE KA R) 89.8 79. 4 0.5 207 0.5 0.33 1.8 0.45 0.24 38
Sz ERE OKAL ) 89.8 79. 4 0.5 207 0.5 0.33 2.0 0. 45 0.24 38
ST T g 89.8 79. 4 0.5 207 0.5 0.33 2.0 0.45 0.24 38
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(c) CASE_3
R | HAW | Gu® R | Kn® KTV R ZERRE | R | NEREE
T WMELR | fREoE | MEfRER | fREoE NG K b A
Oma iﬁ, Gma & Kina ﬁ 4 Y2 n Ninax ¢
(kN/m2) | (MN/m?) mg (MN/m?) mk (tf/m*)
N EJE OKNEE) 89. 8 58.3 0.5 152 0.5 0.33 1.8 0.45 0.24 38
W7 BJE UKL ) 89.8 58.3 0.5 152 0.5 0.33 2.0 0.45 0.24 38
A 89. 8 58.3 0.5 152 0.5 0.33 2.0 0.45 0.24 38
s b 198.5 72.2 0.5 188 0.5 0.33 2.0 0.45 0.24 38
J HEE T 279. 1 125 0.5 326 0.5 0.33 2.0 0. 45 0.24 39
HIARE (KN k) 98.0 180 0.5 469 0.5 0.33 2.0 0.45 0.24 40
HARE (OK{r k) 98. 0 180 0.5 469 0.5 0.33 1.8 0.45 0.24 40
B 98. 0 180 0.5 469 0.5 0.33 2.0 0.45 0.24 40
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WE WMELR | FREE | MEFRER | FoEik NG K b B
Oma iﬁ, Gma %ﬁ Kma mk 14 Y n hmax ¢
(kN/m?) | (MN/m?) mg (MN/m?) (tf/m*)
HES7 R JE OKAE R) 89.8 79. 4 0.5 207 0.5 0.33 1.8 0.45 0.24 38
Sz B OKAL ) 89.8 79. 4 0.5 207 0.5 0.33 2.0 0. 45 0.24 38
ST T g 89.8 79. 4 0.5 207 0.5 0.33 2.0 0.45 0.24 38
JRHEE 198.5 45.0 0.5 117 0.5 0.33 2.0 0. 45 0.24 38
JEHEE R 279. 1 146 0.5 380 0.5 0.33 2.0 0.45 0.24 39
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