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Abstract

This article aims to develop the use of high-calcium Fly Ash (FA) Geopolymer Mortar (GPM) containing
FGD-gypsum (FGD) for use as the bonding agent between steel bars and concrete. This research used
concrete with 28-day compressive strength of 25 MPa, and geopolymer mortar made from FA containing
FGD with the rates of 0, 10, 20 and 30 by weight of binder. The reaction degree of geopolymer material
was activated by sodium silicate (NS) and 10 molar sodium hydroxide (NH) solutions with various NS/NH
ratios of 1.0, 1.5, 2.0 and 2.5. For the preparation of concrete specimens, the fresh concrete was cast
into a 100 x 100 x 100 mm’ cube mold. They were cured for a day and then demolded with immediately
wrapped by a plastic sheet and kept in room temperature of (25 + 2 °C) until 28 days. Afterward, the
concrete specimen was drilled to make a hole with a diameter of 22 mm. Then, deformed steel bar (DB)
with a size of 12 mm and GPM were installed. All specimens were tested for the bonding strength at the
age of 7 days. Test results found that the bonding strength using FA geopolymer mortar incorporated with
FGD tended to marginal decrease. While the increase in NS/NH ratio could develop the bonding strength,
except in a mixture of 30%FGD activated with NS/NH ratio at 2.5. According to test results, it was found
that the reaction between CaSO, from FGD and reactive SiO, from NS solution had significant effects
on the bonding strength of DB in concrete. In comparison with control concrete, the bonding strengths
between DB and concrete using GPM as the bonding material were higher than that of concrete. It can
be concluded that FA geopolymer with FGD could develop as the bonding material between embedded

DB and concrete.

Keywords: Bond Strength of Steel Bar in Concrete, Chemical Anchor, Geopolymer Mortar, High-calcium
Fly Ash, FGD-gypsum
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