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CHAYANON SRIJAROEN : FIELD INVESTIGATON AND FINITE
ELEMENT ANALYSIS OF SOIL CEMENT COLUMNS IN FOUNDATION AND
EXCAVATION APPLICATIONS IN SOFT BANGKOK CLAY . THESIS

ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D., 162 PP.

SOIL CEMENT COLUMN/SCREW PILE, PILE FOUNDATIOM/SOIL CEMENT

RETAINING WALL/GROUND IMPROVEMENT/SOFT BANGKOK CLAY

This thesis consists of five main chapters. Chapter 1 is introduction, describing
the statement of the problems. Chapter 2 reviewed 2 topics related to this research: the
application of soil-cement columns (SCCs) combined with screw pile to be a
foundation of low to medium rise buildings in soft Bangkok clay and the application
of SCCs as retaining wall for moderate deep excavation. The load capacity of four
different types of pile was investigated and presented in Chapter 3. All piles were
installed at a fixed depth of 17.0 m. Pile no 1 was a SCC with a diameter of 0.6 m
(without screw pile) and Pile no 2 was SP. Pile no 3 and 4 were partial SCSP and full
SCSP, respectively where the SP was installed in the SCC. A partial SCSP is a
combination of SP (17.0 m length) and SCC with a diameter of 0.6 m and a length of
13 m from the ground surface. A full SCSP comprises SP (17.0 m length) and the
SCC with a diameter of 0.6 m and a length of 17.0 m. The unit cost of the SP was
found to be the highest, and the unit cost of the SCSP and bored pile was found to be
the lowest and almost similar. As a result, the application of the full SCSP and bored
pile is more economical than the partial SCSP and SP under the same ultimate load

design. However, the partial SCSP and SP have more advantages in term of



v

construction time and are suitable for a time-constrained project.The SCSP has higher
efficiency, productivity, and competitiveness than the traditional dry-process bored
pile. The SCC application as a retaining wall in the real project was investigated and
presented in Chapter 4. Two types of soil cement column wall were studied, namely
soil cement column (SCC) wall and stiffened soil cement column (SSCC) wall. SCC
wall consisted of 3 rows of SCC with 0.60 m diameter and 12.00 m length, the SSCC
consisted of a pipe (0.2 m in diameter and 9.0 m length), which embedded in the
middle of SCC 1 row. The calibration of finite element model was first carried out by
comparing the simulation result with-the field measurement data. The parametric
studies including types of retaining structures, length of pile (L), row number of SCC,
and bracing system were then performed to investigate the advantages and
disadvantages of the studied walls for short-term condition with FS > 1.3. The low
construction cost of sheet pile wall had advantage over other types of wall only for the
project in an accessible construction site with the standard length of pile (L = 12 m).
SCC and SSCC Walls can be effectively designed to maximize stability and economic
performance by varying the studied parameters, which had more advantages than
conventional sheet pile system. SCC-2Row Wall -at 7'm where L = 1.5 times longer
than excavation depth (4.5 m) was found to be the most effective wall in term of time
and cost at the same FS > 1.3 criterion (minimum requirement specified by local
authorities) among the studied walls in both accessible and confined construction
sites. Chapter 5 concluded the outcome of this research such as method of design,

optimization of time and cost of construction.
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