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A Comparative Study of Structural Analysis on DCM Improved
by Pile and Block Type

Al & <4’ Shin, Hyun Young 7 W o Kim, Byung Il
7 7 2’ Kim, Kyoung O 3 A+ A" Han, Sang Jae
Abstract

In this study, the structural analysis is performed on the method of shallow block and deep cement mixing pile, and
then their characteristics and associated behaviors were analyzed. In the case of continuous beam analysis, the predicted
settlement was very small, and shear force and bending stress are somewhat overestimated. The frame method is similar
to numerical analysis in the internal force shallow block and long pile, but because the settlement of pile is underestimated,
the additional calculation using the reaction of the long pile is necessary. For soil arching method and piled raft foundation
method, the excessive axial force of long pile was predicted because the load sharing of pile is very large compared
to the other methods. In the behavior of the shallow block and deep pile method, the settlement of shallow block and
contact pressure are much in the center than the edge. In the estimating method considering the interaction between
improved material and ground, the load sharing of the soil-cement pile ranges from 20% to 45%, and the stress ratio
is 2.0~5.0 less than piled DCM. The maximum member forces at the boundary conditions of pile head are similar,

but in fixed head the axial force and vertical displacement are different in accordance with pile arrangement.
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Fig. 1. Continuous beam method
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Table 1. Design paramerters | (Ground)

Embankment Ground
Unit weight, Height, Interal friction angle, Unit weight, Strength, Compression index, Elastic modulus,
v (kN/m®) H (m) ® (deg) v (kN/m®) Su (kPa) Ce () E (kPa)
18 5 30 17 25 0.92 2000
Tabel 2. Design paramerters Il (Improved materials)
Shallow block (Short pile) Cement cloumn (DCM pile)
Thickness, | Design strength, | Elastic modulus, | Plastic angle, Diameter, Spacing, Design strength, | Elastic modulus,
T (m) Quek (kPa) E (kPa) 0 (deg.) D (m) S (m) Quek (kPa) E (kPa)
3.0 2000 100000 65 1.0 2.0 2000 100000
200 60
1., | Shear Force e z::;:::m Bending Stress e Bending stress
. .\‘ ] . . “ P Allowsble sua;s f.ta
» | [ i ® Tl N . »
5 %0 ® L] Y Y g / L] . * "Q‘ e . \
D N T '. N @;‘ S g o @ £ @ HOREFAER RO NN @
g ¢ \ '\ - =‘-, i ' =7 . i 1 @2 ; @.% .;5‘ 7 "‘s,"“ o 1
5 S 2 3% 4 54 6 7 N o0 Z ' L 0 Lo
@ 50 Y L} b i ' i z i 4 VoA Lo . {
-100 Y L} P . L . . § /
| L L3 \f
-150 ’ f .‘. . B @ Mex. ¢
L o
200 (3) max 0
~ Distancelm] Distance(m)
(a) Shear force of shallow block (b) Bending stress of shallow block
1::: 1 Reactior@‘.Mk_ax' 7,,_.,-!&;’""“2“““'" Dmmél\f:\ @ . ®,= @% :@g ®
500 ’ .- - ] 1 b3 #A s e 7 g 5 1
700 oot H -‘l .“u [ ] . . . ". 4 9
: - / * \
- -0.00002 H / B
£ 600 T d . i e
H % 000003 | | : L i
T 400 | ‘;.;'” 00004 . i o i 'y
: 300 !" ] ) 000003 .“ Q uLegEnd .
200D @ ©) @ ® ® ooos |/ @~@:Pile No. ! _f
100 soor L @: Center .
0 ’ @ Max. @:Edge o Deflectifh
0 1 2 3 4 5 6 7 2 9 10 -0.00008
Distance{m) Deflection Distance(m)
(c) Reaction force of DCM pile (d) Vertical displacement
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Table 3. Calculation results of ground arching method

Shallow block

Cement column

Shear force Bending stress Vertical displacement (cm) Axial force Vertical displacement
(kN) (kPa) (mean) (kN) (cm)
0.0 9.25 8.0 534.2 2.60
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Table 5. Influencing factors of DCM improved by pile and block type

Parameter Thickness of block, T (m) Strength of DCM pile, qus (kPa)
Variable 10 | 15 | 20 | 25 | 30 1000 | 1500 | 2000 | 2500 | 3000
Fixed Strength = 2000 kPa, Fixed head Block thickness = 3.0 m, Fixed head
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