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APINUN BURITATUM : IMPROVEMENT OF COMPACTED SOIL-
CEMENT USING NATURAL RUBBER LATEX FOR PAVEMENT
APPLICATIONS. THESIS ADVISOR : PROF. SUKSUN HORPIBULSUK,

Ph.D., 178 PP.

CEMENT STABILIZED SOIL/NATURAL RUBBER LATEX/PAVEMENT

This thesis studies the possibility of using natural rubber latex (NRL) to
improve engineering properties of compacted soil-cement in pavement applications.
Chapters 1 and 2 present the statement of the problems and the objectives of this
study, a summary of the advantages and disadvantages of using NRL as additional
mixtures in civil engineering applications and the results from previous research on
the improvement of engineering properties by using NRL.

Chapter 3 presents the engineering properties improvement of cement-NRL
stabilized soil. The mechanical strengths were investigated via unconfined
compressive strength (UCS) and flexural strength (FS) tests. The mechanical
strengths improvements were examined through scanning electron microscopy (SEM)
and energy dispersive X-ray spectroscopy (EDS) analyses. The optimum NRL
replacement ratios providing the highest density, compression, and flexural strengths
were found at 20%, 15%, and 10% for 3%, 5%, and 7% cement contents, respectively.
Even though the NRL films within the soil-cement matrix improved the cohesion of
the soil matrix, it was found to retard cementation bonding. As such, the excessive
NRL replacement not only reduced the compatibility but also retarded the cement

hydration and, hence, the strength reduction.



v

Chapter 4 presents durability against wetting and drying (w-d) cycles of
cement stabilized soil using NRL as a nontraditional additive. The effect of influence
factors including soil type, NRL type, NRL replacement ratio, and cement content on
the compressive strength prior to wetting and drying test (UCSy), cyclic wetting, and
drying compressive strength (UCSw-q)) and weight loss was examined. The highest

UCS value is found at an optimum NRL replacement ratio. The lowest weight loss

and highest UCSw-qg) are also found at the optimum NRL replacement ratio.

Chapter 5 presents the tensile properties of cement-NRL stabilized soil. The
effect of influence factors including types of soil, NRL replacement ratio, water
content, cement content, and compaction energy on unconfined compressive strength
(UCS), indirect tensile strength (ITS), and indirect tensile fatigue life (NF) were
examined. The UCS, ITS, and NF increased with increasing the NRL replacement
ratio up to the highest value at the optimum NRL replacement ratio. The NRL
replacement improved the capacity to withstand the developed plastic strain against

fatigue.

School of Civil Engineering Student’s Signature @4
Academic Year 2020 Advisor’s Signature = &&Sﬁ

Co- Advisor’s Signature CEI-JA

7






