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ABSTRACT

A Prediction on Stress Concentration Ratio
of Granular Compaction Pile Composite Ground

with Different Ground Conditions

Na, Seung-Ju
Advisor : Prof. Kim, Daehyeon, Ph.D.
Depar tment of Civil Engineering,

Graduate School of Chosun University

Granular compaction pile is one of the soil improvement method used on soft
soil. When constructed at a sufficient size, it is known to be the most
effective and economical method used in supporting the weight of a structure.
Local ly, sand compaction pile and granular compaction pile are the commonly
used in the improvement of soft soil.

However, Since there is no quantitative granular compaction pile design
method, this method is designed by experiential method. Because of this,
several failures occur such as bulging, shear failure and other phenomenon.
Therefore, it is difficult to confirm the definite cause and to establish the
prevention plan for failure. Also, although it is different to design and
construct by the different equipment and material characteristics, domestic
method is intactly applied by the method of foreign country. As a result, the
granular compaction pile method may produce a significant error between
actual values of bearing capacity, stress concentration ratio, settlement and
expected values.

In this study, this study aims to suggest a rational design method, through

literature review and numerical analysis, specifically to propose a formular

- vii -
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to estimate the settlement reduction factor depending on the different shear
strength of soil. Numerical analysis using the finite element program has
been performed for the composite ground with granular compaction pile. Design
parameter such as stress related coefficient and settlement reduction factor
of composite ground have been analyzed for both the area replacement ratio(10
~40%) and shear strength of soil(25~75kPa). As a result of numerical
analysis, as the soil strength and area replacement ratio increased, the
average stress related coefficient and stress concentration ratio for depth
tended to decrease softly, and stress related coefficient of upper layer tend
to decrease equally, but the stress concentration ratio decreased inversely.

Therefore, tendency that the value in the upper layer differs from the
value in other depths was displayed. Care should be taken because it is
possible to make mistakes in designing the entire composite ground with the
values measured in the upper layer.

In addition, this study proposed settlement reduction factor formula using
the area replacement ratio for area replacement ratio(10~40%) and shear
strength of soft ground(25~50kPa) in the composite ground improved by

granular compaction pile.
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& (11.25) (43.67) | (54.08) | (54.30) | (49.34)
19.83 39.20 66.61 89.62 110.95
* (31.88) (42.21) | (36.40) | (33.56) | (31.41)

19.79 31.79 42 81 58.39 76.25
0 > (32.02) (53.14) | (59.13) | (56.72) | (52.86)
19.79 31.74 42 81 48.07 58.75
& (32.02) (53.21) | (59.13) | (64.37) | (63.68)

15.73 27 74 44.19 62.77 79.32
» (45.94) (59.11) | (57.81) | (53.47) | (50.97)

15.73 2669 34.76 44.69 56.81
v > (45.94) (60.65) | (66.81) | (66.88) | (64.88)
15.73 2669 34.70 40.94 48.37
& (45.94) (60.65) | (66.87) | (69.65) | (70.10)

N 12.91 20 83 33.86 47.18 60.64
(55.66) (66.34) | (67.67) | (65.08) | (62.52)

12.91 22 80 30.43 37.28 46.37
0 * (55.66) (66.39) | (70.95) | (72.36) | (71.33)
12.91 22 80 30.43 36.55 41.97
& (55.66) (66.39) | (70.95) | (72.90) | (74.08)
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