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This dissertation was aimed to develop the industrial wastes as a new concrete binder
consisting of mixtures of ground calcium carbide residue (CR) and ground pozzolanic
materials such as pulverized coal combustion fly ash (FM), fluidized bed combustion
fly ash (FN), palm oil fuel ash (PA), and rice husk-bark ash (RA). A new binder from
CR-pozzolans mixtures containing no Ordinary Portland Cement (OPC) or 10 percent
of OPC by weight of binder was used as a binder in normal-strength concrete, high-
strength concrete and concrete bricks. Fresh concrete properties, mechanical properties,

and water permeability of the concrete were evaluated. In addition, basic properties of
concrete brick were tested.

The results indicated that compressive strength of CR-pozzolans concrete ranged from
10.4 to 33.5 MPa at 28 days and increased to 14.2 to 56.1 MPa at 90 days even though it
contained no Portland cement. The mechanical properties of CR-pozzolans concrete
were similar to those of Portland cement concrete although the binder of concrete did
not have OPC or had 10 percent of OPC by weight of binder. The modulus of elasticity
and the splitting tensile strength of CR-pozzolans concrete increased with the increase
of compressive strength. Use of OPC at 10 percent by weight of binder significantly
improved compressive strength, elastic modulus, and splitting tensile strength of CR-
pozzolans concrete. Although CR-pozzolan concrete had small amount of OPC of 55

kg/m’, it produced the compressive strength of 42.3 MPa at 28 days, which increased to
72.4 MPa at 180 days.

CR-FM mixtures with W/B ratio of 0.25 produced high-strength concrete but had heat
evolution much lower than Portland cement concrete NC(0.25). The highest
temperature rises of CR-FM(0.25) and CR-FM(0.25)10 concrete were 11 and 15°C
which were about 0.26 and 0.36 times that of NC(0.25) concrete, respectively. The
water permeability of CR-pozzolan concrete varied from 0.65x107% to 81.92x10™"* m/s
at 28 days depending on its compressive strengths. The use of 45 kg/m3 OPC to replace
CR-pozzolan binder resulted in effective increase of the impermeability as well as the
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compressive strength of CR-pozzolan concrete. At 90 days, the water permeability
values of CR-pozzolan concrete were lower than those of Portland cement concrete
NC(0.65) (cement content 300 kg/m’,) although the lower compressive strengths of the
CR-pozzlans concrete were also found.

CR-FM and CR-PA mixtures could be used as a binder for concrete facing brick with
high-strength and high resistance to moisture penetration according to ASTM C1634 for
normal weight classification. CR-FM and CR-PA concrete bricks had compressive
strength of 26.5 and 27.4 MPa at 28 days, respectively. In addition, concrete brick made
from CR-FN binder was classified as having moderate strength and resistance to

moisture penetration of concrete building brick according to ASTM C55 for normal
weight classification.

In conclusion, the mixtures of calcium carbide residue and pozzolanic materials could
be used not only as a new binder in concrete and concrete brick, but could also help to
reduce the production of Portland cement and disposal of calcium carbide residue and
pozzolanic materials. This new binder material is a real friendly material for
environment and should be promoted to be used in concrete construction industry.

Keywords : Calcium Carbide Residue / Fly Ash / Palm Oil Fuel Ash / Rice Husk-Bark
Ash / High-Strength Concrete / Water Permeability / Concrete Brick
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