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ABSTRACT

A Behavior of Piled Abutment Subjected to Lateral Soil
Movement of Soft Ground Improved by Deep Cement Mixing
Method

Jang, Ho Hun
Advisor : Prof. Kim, Daehyeon, Ph. D.
Department of Civil Engineering

Graduate School of Chosun University

With the recent economic growth, the expansion of social overhead capital is
inevitable. However, since most inland areas in Korea have been developed, the
current tendency is supplying the land for residential, industrial, and airport areas
by improvingthe soft land along the coast and riverside has been reclaimed and
embanked.

The construction on the soft ground, activation of unsymmetrical surcharges, can
often cause the lateral flow the soft ground or the failure of the embankment. .

Therefore, it is necessary to apply a countermeasure method that can be applied
in the country more efficiently in terms of economic efficiency, construction ability
and construction period in order to minimize damage caused by the lateral flow of
soft ground.

In this study, the stability of the abutment pile foundation installed on soft
ground and itsbehavior has been evaluated . The behavior of the abutment pile
foundation under lateral flow was studied by verifying the behavior and
reinforcement effects of the abutment pile foundation of previous studies about
horizontal loads acting on the pile due to the lateral flow of the ground by

performing finite element analysis.
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As a result of the consolidation analyses, the undrained cohesion or the strength
of the soft ground, was increased by about 1.1 to 1.8 times by the increase in the
strength of the soft ground according to the degree of consolidation.

It is deemed reasonable to use 3.8cm of the allowable displacement both
economically and constructively, but considering the importance of the structure

and the uncertainty of the ground, measurement shall be carried out during

construction and thorough safety management of the lateral flow should be done.
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T v, (EN/m?) | c(kN/m?) ¢ E(EN/m?)
A EA 19.00 15 25 15,000
2w 18.10 20.18 - 10,050
A=l °r ' ' (=500 Cu)
wj ¥ 13,745
I a5 17.62 27.49 - )
ol of (=500 Cu)
11,425
2]k o) B} 1891 22.85 -
(L) (=500 Cu)
A}pm 19.02 24.25 - 12,125
bmAa! °r ' ' (=500 Cu)
B 3} 18.23 31,51 15755
9 . . _
N (=500 Cu)
5 2 (SM) 18.00 - 28 45,000
ook 23.00 200 35 1,000,000
7} phure 78.00 - - 210,000,000
DCM £-32] ¥H(70.06%) 18.00 180 - 210,000
Aok u FEZ7} 1% 16,055
18.10 32.11 -
(DLohu A AR (=500 Cu)
Ak uk FEZ7} 19 19,710
] 17.62 39.42 -
(nLohuaA k5 (=500 Cu)
Aok uk FEZ7} 26 19,840
18.10 39.68 -
(ALuE ) (=500 Cu)
A k| uk = Z7} 26 23495
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Aok uk =27} 36 22,030
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(AL uE ) (=500 Cu)
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] 17.62 51.37 -
(AL uE S (=500 Cu)
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5 Zol(m) 1E- Al (mm) 2 A (mm) 3 (mm) & Al (mm)
34.0 3.40 423 456 4.37
31.9 3.46 4.29 4.63 455
29.7 3.41 4.23 457 4.54
276 3.31 4.11 4.45 4.48
25.4 3.18 3.97 431 437
23.3 3.03 3.78 412 421
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49 0.87 1.12 1.24 1.44
29 0.42 0.54 0.60 0.71
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0.0 0.04 0.05 0.05 0.06
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5 Zol(m) 1E- Al (mm) 2 A (mm) 3 (mm) & Al (mm)
34.0 2.12 2.78 3.06 2.89
31.9 2.28 2.94 3.23 3.13
29.7 2.32 2.98 3.26 3.20
276 2.32 2.98 3.26 3.23
25.4 2.31 2.95 3.24 3.24
23.3 2.28 2.90 3.18 3.20
21.1 2.21 2.81 3.09 3.12
19.0 2.12 2.70 2.96 3.01
16.9 2.00 2.54 2.79 2.85
14.7 1.89 2.40 2.63 2.71
12.6 1.86 2.34 2.56 2.68
10.7 1.84 2.29 2.51 2.67
8.7 1.68 2.09 2.28 2.46
6.8 1.39 1.72 1.87 2.04
49 0.95 1.17 1.28 1.41
29 0.47 0.58 0.63 0.71
1.0 0.08 0.10 0.11 0.12
0.0 0.05 0.05 0.06 0.07
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5 Zol(m) 1E- Al (mm) 2 A (mm) 3 (mm) & Al (mm)
34.0 0.95 1.26 1.41 1.39
31.9 1.04 1.35 1.50 1.53
29.7 1.08 1.38 1.52 1.59
276 1.10 1.39 1.53 1.63
25.4 1.11 1.40 1.53 1.66
23.3 1.11 1.39 1.52 1.67
21.1 1.11 1.37 1.50 1.67
19.0 1.09 1.35 1.47 1.65
169 1.07 1.31 1.42 1.62
14.7 1.02 1.24 1.35 1.56
12.6 0.97 1.17 1.26 1.48
10.7 0.94 1.12 1.20 1.44
8.7 0.84 0.99 1.06 1.30
6.8 0.66 0.77 0.82 1.04
49 0.46 0.53 0.56 0.72
29 0.23 0.27 0.28 0.37
1.0 0.04 0.05 0.05 0.07
0.0 0.03 0.03 0.03 0.04
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H 5.6 ¥ 20/0 & L=I1x2 =FHH2(DCM 80m £Z)

Collection @ chosun

5 Zol(m) 1E- Al (mm) 2 A (mm) 3 (mm) & Al (mm)
34.0 0.75 0.98 1.08 1.22
31.9 0.85 1.07 1.17 1.37
29.7 0.88 1.10 1.19 1.41
276 0.89 1.10 1.19 1.44
25.4 0.89 1.10 1.18 1.45
23.3 0.89 1.08 1.17 1.45
21.1 0.88 1.06 1.14 1.43
19.0 0.85 1.03 1.10 1.40
16.9 0.82 0.98 1.05 1.36
14.7 0.80 0.95 1.01 1.33
12.6 0.80 0.94 1.00 1.34
10.7 0.80 0.92 0.98 1.34
8.7 0.71 0.82 0.86 1.22
6.8 0.56 0.63 0.67 0.96
49 0.39 0.43 0.46 0.67
29 0.20 0.22 0.23 0.35
1.0 0.04 0.04 0.04 0.07
0.0 0.02 0.02 0.02 0.03
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29 0.71 0.71 0.37 0.35
1.0 0.12 0.12 0.07 0.07
0.0 0.06 0.07 0.04 0.03
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