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THAWORN TAKAIKAEW : LABORATORY AND FIELD
PERFORMANCE EVALUATION OF FIBER-REINFORCED ASPHALT
CONCRETE FOR SUSTAINABLE PAVEMENT APPLICATION.

THESIS ADVISOR : PROF. SUKSUN HORPIBULSUK, Ph.D., 138 PP.

FIBERS/FIBER-REINFORCED ASPHALT CONCRETE/PERFORMANCE
TEST/NATURAL RUBBER AND POLYMER MODIFIED ASPHALT

BINDERS/RUTTING AND FATIGUE

This thesis studies the feasibility of using fiber-reinforced asphalt as an
alternative for enhancing the quality of conventional asphalt binder used in Thailand .
The investigation consists of two main parts.

First part presents performance of fiber-reinforced asphalt concrete with
various asphalt binders in Thailand. Three commercially available asphalt binders were
used :asphalt cement penetration grade AC60/70, natural rubber—modified asphalt
NRMA (and polymer-modified asphalt) PMA. (The effect of fiber reinforcement in
those asphalt mixtures was evaluated by a detailed laboratory experimental program,
which included Marshall stability, indirect tensile strength) ITS (resilient modulus ) MR
(indirect tensile stiffness modulus) ITSM (dynamic creep, diametrical indirect tensile
fatigue, and rutting resistance tests. The performance evaluation was performed by
comparing the results between asphalt mixtures with and without fiber reinforcement
for the AC60/70, NRMA, and PMA. The laboratory results indicate that without fiber
reinforcement, the PMA exhibited better performance than NRMA and AC60/70,
respectively. The addition of fibers 0.05 %by mass of the total mixture to asphalt

concretemixtures notably improved the rutting resistance, fatigue life, and resilient
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modulus, regardless of asphalt binder type .This research confirms that fiber reinforced
asphalt pavements exhibit superior performance to traditional asphalt concrete
pavement, hence resulting in longer service life.

Second part reported on both laboratory and field performance and cost analysis
of FR-AC pavement using AC60/70 and polymer modified asphalt (PMA) as binders.
The mixing quality of FR-AC from laboratory and plant was also investigated. The
performance test included indirect tensile resilient modulus, indirect tensile strength
modulus, and indirect tensile fatigue life and dynamic creep and wheel-tracking. The
field trials of AC60/70 and PMA mixtures with and without fibers were constructed and
the International Roughness Index, texture depth, and rutting were measured over time.
The PMA + Fiber mixture exhibited the best performance and the performance of
AC60/70 + Fiber mixture were comparable to PMA mixture. For AC60/70, the fiber
reinforcement improved both fatigue cracking and rutting almost equally while it is
more effective to improve fatigue cracking than rutting for PMA. The outcome of this
research will be a guidance for establishing the specification of fiber-reinforced
asphalt pavement for Department of Highways in Thailand and other countries using

similar mix design.
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