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This dissertation was aimed to use ground fluidized bed fly ash (GFA) and ground
bagasse ash (GBA) to improve properties of recycled aggregate concretes. Fly ash
from Prachin Buri Province and bagasse ash from Lop Buri Province were collected
and ground until the amount of particles retained on a 45-um sieve (sieve No. 325)
was less than 1% by weight. Recycled coarse aggregate in this study was obtained from
debris of 150x300 mm concrete cylinder samples after being tested for compressive
strength. The samples were crushed by a swing hammer crusher and the crushed
materials retained on a 4.75 mm sieve (sieve No.4) having maximum size of 19 mm
were used as a recycled coarse aggregate (RCA).

Compressive strengths of conventional concrete at 28 days were designed to be 45, 35,
and 30 MPa, which were corresponding to water to binder ratios of 0.45, 0.55, and 0.65,
respectively. RCA was used to replace crushed limestone while GFA and GBA were
used to replace Portland cement Type [ at 20, 35, and 50% by weight of binder to cast
recycled aggregate concrete. The slumps of fresh concrete were controlled between 50
and 100 mm by varying the amount of superplasticizer. Compressive strength,
modulus of elasticity, water permeability coefficient, chloride penetration depth,
chloride contents, and expansion in sulfate solutions of recycled aggregate concrete
were investigated and compared to conventional concrete.

The results show that GFA and GBA could slightly improve the compressive strength of
recycled aggregate concrete. The effect of the W/B ratio on the compressive strength of
recycled aggregate concrete did not differ from that on conventional concrete. GFA and
GBA did not affect the modulus of elasticity of recycled aggregate concrete, but the
compressive strength had more effect on the modulus of elasticity. Therefore, use of
GFA and GBA to partially replace cement could not improve the modulus of elasticity
of recycled aggregate concrete. When compared concrete with the same compressive
strength, the moduli of elasticity of recycled aggregate concrete with and without the
ashes were lower than that of conventional concrete.

To reduce the water permeability coefficient, use of GFA and GBA to replace cement in
recycled aggregate concrete was more effective than the reduction of the W/B ratio of
the concrete. Compressive strength also had a greater effect on the water permeability of
recycled aggregate concrete without GFA and GBA than that of recycled aggregate
concrete with both ashes, especially when the compressive strengths of the recycled
aggregate concretes were less than 45 MPa. Moreover, the chloride penetration depth,
the total and free chloride contents, and the expansion due to sulfate attacks of recycled
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aggregate concrete decreased when GFA and GBA were used to partially replace
Portland cement. The chloride penetration resistance and the expansion resistance of
recycled aggregate concrete were strongest when the replacement of GFA or GBA was
increased up to 50% by weight of binder. However, the surface damages of the recycled
aggregate concrete due to sulfate attacks occurred when high volume of GFA and GBA
(35% and 50% by weight of binder) were used. In summary, to improve the
compressive strength, water permeability, chloride resistance, and expansion of recycled
aggregate concrete, the suitable replacement of Portland cement by GFA and GBA was
suggested to be 20% by weight of binder.

Keywords : Bagasse Ash / Compressive Strength / Durability / Fly Ash /
Recycled Aggregate
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