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STUDY THE PATTERN OF SOIL CEMENT COLUMNS FOR SHEET PILES WALL REINFORCEMENT BY USING FINITE
ELEMENT METHOD (FEM)
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Abstract

Nowadays, in the skyscraper construction in Bangkok always has a basement in order to take the advantage of the space
in the building so the basement construction has to use sheet piles to protect it from the lateral earth pressure. Due to sheet
piles wall take less space than other protection systems. This research studies types of soil cement columns (SCC) for
increasing the efficiency of sheet piles with bracing in 7 meters excavation. It has 3 case studies consist of sheet piles without
reinforced SCC, sheet piles with vertical SCC soil side and excavation side, sheet piles reinforced SCC in horizontal axis under
the excavation level. Then, observing the horizontal displacement with the Inclinometer construction area in order to compare
the horizontal displacement from Finite Element Method (FEM). In addition, investigating the types of soil cement columns
for decreasing the displacement founds that the decision to apply sheet piles reinforced SCC in horizontal axis under the
excavation level. It can reduce displacement of sheet piles 12.7% and this type is more convenient for excavation work than
sheet piles with vertical SCC.

Keywords: Soil Cement Column , Sheet Piles , Excavation Work , Finite Element
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15197 1 W1510L005VRIUAUN Material Model wuu Mohr-Coulomb Model

Material Set Depth Density Strength Stiffness
Layer Soil Type Top Bot Vat Vunsat C, [0} E Poisson’s
(m) (M  &N/m?)  KN/m?)  (kN/m?) (Degree) (kN/m?) Ratio
1 Clayey sand +04  -25 16.2 14.2 1 25 1,500 0.3
2 Sandy clay -2.5 -3.3 16.2 14.2 20 25 3,061 0.3
3 Fine to coarse sand -3.3 -7.0 16.2 14.2 1 26 1,500 0.3
4 Soft clay -7.0 -8.5 16.2 14.2 27 25 4,002 0.3
5 Clayey sand -8.5 93 16.2 14.2 1 26 1,500 0.3
SCC Soil Cement Column 20.0 18.0 78 0 39,240 0.495
M9 2 WsinesvesuRuiild Material Model wuu Soft Soil Model
Material Set Depth Density Strength Stiffness
Layer Soil Type Top Bot Veat Vonsat C, [0} Lambda Kappa
(m)  (m)  (kN/m®)  (kN/m®  (kN/m?)  (Degree) A K
6 Stiff silty clay 9.3 -13.0 15.7 13.7 67 10 0.290 0.0280
7 Stiff to very stiff silty clay ~ -132.0  -19.0 19.3 17.3 100 10 0.012 0.0011
8 Very stiff silty clay -19.0 -20.5 19.9 17.9 112 10 0.012 0.0011
9 Stiff to very stiff silty clay ~ -20.5  -31.0 19.9 179 120 10 0.006 0.0009
10 Very stiff silty clay -31.0 -325 19.9 179 122 10 0.006 0.0009
11 Fine to medium sand -325  -34.0 19.9 179 1 34 0.006 0.0009
12 Very stiff to hard clay -34.0 -46.0 20.1 18.1 133 10 0.006 0.0009
13 Dense to very dense sand  -46.0 -58.0 20.1 18.1 1 37 0.006 0.0009
14 Hard silty clay -58.0 -80.0 20.4 18.4 227 10 0.006 0.0009
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Level MHD
No. Model Figure

(m) (mm)
31 sUuuuiunadadiawuuldasuidaiasandufugiumd JUA5(m) 578 38.0
32 gUuuuihunaduiinussnudoadufufsnduus U5 () -6.70 317
321 gUuuuanduiuduududiiwdneginiiszduteanu (Soil side) U6 -6.60 327
321 guuuandsiuduuduudaiiowdneginitseduteyniu (Excavated side)  JUfl 6 (1) -6.32 324
322 sUnuEdsAuiuuiunddmuinegniossiuteyaiu (Soil side) U7 -6.03 36.8
322 gUuuuadsiuduudundiiowinegmilesziuveyniu (Excavated side) U 7 (@) -6.03 36.7
33 guuuuihunadufinaSuaduauumdunueuldssduteyaiu U5 () 552 276
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