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ABSTRACT

3-Dimensional Finite Element Analysis for the Behavior of

Clay Ground Applied with Granular Compaction Pile

Kim, Gyeong-Eop
Advisor : Prof. Kim, Daehyeon, Ph.D.
Department of Civil Engineering,

Graduate School of Chosun University

There are several methods for improving soft ground depending on the purpose
of improvement. In South Korea, an increasing number of granular compaction
pile constructions that press sand and granular into soft soil with constant
density and create constant-diameter stakes have been conducted.

Observing installments employed by granular compaction pile, the quantitative
granular compaction pile technique does not present a quantitative design and
depends on experiential design. Furthermore, there are a couple of problems such
as uncertainty on construction, internal fracture, clogging, bulging failure, and
shear fracture. A clear understanding of causes and preventive measures on
these problems are insufficient. Errors are likely to occur due to huge
differences from actual values such as stress concentration ratio and settlement
as foreign design methods are directly adopted despite distinct characteristics of
Korean instruments and materials.

Therefore, this study aims to analyze stress concentration ratio and settlement
according to shear strength of ground through earlier studies and finite element
analysis and further the correlation of design influential factors. By using a
finite element analysis program, it modelled the upgraded composite ground by

using granular compaction pile, analyzed behaviors of composite ground on

= vii -

Collection @ chosun



replacement ratio(10~40%) and shear strength(25~75kPa), and interpreted
correlations of design factors.

The result of finite element analysis displayed that the effect of replacement
ratio on settlement of composite ground was smaller than ground strength. It
was also found that the settlement reduction ratio of composite ground fell by
over 60% at a replacement ratio of 30% or above, the maximum lateral
displacement of granular compaction pile was made at a depth of 1.5 to 3 times
bigger than pile diameter, and the difference in lateral displacement was a little
slight at a replacement ratio of 40% or above.

It is supposed that applying a replacement ratio of over 30% to an area,
predicted to have excessive consolidation settlement and a replacement ratio of
over 40% to an area, predicted to have bulging failure could prevent this

problem.
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H 42 Xgs, N2 € 400 OE ot 2 mm)
nes | Kee 4 = &

(%) (kPa) Step 1 Step 2 Step 3 Step 4 Step 5

25 34.66 75.08 129.66 177.01 218.33

10 50 33.36 52.93 74.62 106.46 139.36

75 33.20 51.99 65.12 80.72 102.10

25 20.78 37.74 60.38 90.43 119.45

20 50 20.73 35.95 47.82 58.80 73.13

75 20.73 35.83 47.24 56.48 64.56

25 12.49 23.19 33.20 46.75 62.82

30 50 12.51 22.95 31.46 38.74 45.69

75 12.51 22.95 31.38 38.48 44 .61

25 9.20 17.67 25.25 32.97 42 .64

40 50 9.38 18.04 25.39 31.85 37.67

75 9.62 18.27 25.32 31.27 36.48
A E E ARG e MJstas 2% A3, 19 45 % 29 463 2ol A$
S AP =T ST E HehFo] HAskaL, ARt E vl AdlHor Ags
o] HetA sl o & F3Fo] M A= A I F AAn EE A& 30%, 40%2F A

RE7 = 50kPa, 75kPacl A= F kel AFel7b AA vt 21s gelsit
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H 4.3 Xg&=2, N 8 A0 OHE 252 =l s~HHAAS 2l mm)

ree | NpRs 4 = &
(%) (kPa) Step 1 Step 2 Step 3 Step 4 Step 5
25 19.55 63.16 124.91 181.07 226.47
10 50 16.81 29.19 43.86 70.82 104.42
75 16.47 26.72 35.07 43.17 54.76
25 11.10 22.56 49.67 82.60 110.30
20 50 11.00 18.86 25.11 31.27 39.26
75 11.00 18.57 23.93 28.16 32.03
25 6.25 11.45 17.73 32.64 50.03
30 50 6.26 11.22 14.64 17.38 20.09
75 6.26 11.21 14.58 17.10 19.10
25 4.00 7.59 10.86 16.53 26.49
40 50 4.00 7.58 10.07 12.03 13.85
75 4.00 7.58 10.07 11.96 13.46
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