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ANIROOT SUKSAN : ENGINEERING BEHAVIOR OF LATERITIC SOIL-RECYCLED
ASPHALT PAVEMENT (RAP) BLENDS IMPROVED BY CEMENT AS STONE COLUMN
AGGREGATE.

THESIS ADVISOR : PROFESSOR SUKSUN HORPIBULSUK, Ph.D., 131 PP.
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compression test.

This thesis study investigated the feasibility of Recycled Asphalt Pavement
(RAP)-Lateritic soil blends improved by cement as a stone column aggregate. The
state of the problems and the main objectives of this study are provided in Chapter
1. The background of the stone column technique, the typical basic properties of
RAP and essential literature reviews of previous research relevant to this study are

detailed in Chapter 2.

The undrained shear behavior of RAP-soil blends improved by cement is
presented in Chapter 3. The RAP replaced the lateritic soil at 10%, 30%, and 50% by
dry weight. The Portland cement at 1% and 3% were used to stabilize RAP-soil blends.
The compaction tests were performed to determine the compaction characteristic and
compressibility of RAP-soil blends. The consolidated undrained triaxial tests were
performed at confining pressures of 50, 100, and 200 kPa which are associated with
the in-situ effective pressure of the stone column. The result showed that the strength
of RAP-soil blends increased with RAP replacement ratio and cement content. The
strength improvement indicated the strength of RAP-soil blends of cement stabilized
specimens is mobilized at large strain due to the compressibility of RAP. The stiffness
of unstabilized RAP-soil blends increased the RAP replacement ratio. On the other
hand, the compressible asphalt binder coating surrounding the surface is attributed to

the significantly decreased stiffness of cement stabilized RAP-soil blends.



Chapter 4 presents the drained shear response of RAP-soil blends. The
consolidated drained triaxial compression tests were performed in the RAP-soil blends
at the same specimen condition as the consolidated undrained triaxial compression
test. The slow rate of shearing was carried out to allow the water to drain out while
the confining pressure was maintained constant. The result indicated that the shear
strength of RAP-soil blends increased when RAP replacement ratio and cement
content increased similar to that found in the undrained condition. Higher RAP
replacement ratio and cement contents caused the denser packing of the blends and
increased cohesion resulting in higher shear strength. The excess RAP replacement ratio
decreased shear strength due to the cohesion decrease. The stress-dilatancy of RAP-
soil blends exhibited similar to those of natural granular soil. The Rowe’s stress-
dilatancy can model the maximum dilatancy of unstabilized and stabilized RAP-soil

blends.

The load-settlement relationship of soft clay reinforced by compacted RAP-soil
stone column is presented in Chapter 5. The isolated end-bearing type of compacted
stone column was installed at the center soil model. The soft clay layer was prepared
identically in PVC mold while the stone column contained various cement contents.
The lateritic soil was replaced by RAP at 30% by dry weight. The load-settlement
response of the composite ground reinforced by the cement stabilized column
showed peak bearing strength before dropping to a lower value due to the destruction
of cementation. The load-bearing capacity highly depended upon the unconfined
compressive strength of the stone column and was predicted satisfactorily by the

proposed equation.
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