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Flyash Concrete

Definition

High volume flyash (HVFA) concrete is made
using large volumes of waste flyash instead
of Portland cement.

Building Use Building Type

* highrise office *new
* owrise office » retrofit
= retail

#food service Development Status

* institutional * developing

®arena technology
Description

Concrete is a major construction material
worldwide. Unfortunately, the production of

(an essential ingredient of
concrete) releases large amounts of CO. into
The
greenhouse gas emission concerns means
that supplementary cementing materials be
used to replace large proportions of cement
in the manufacturing of concrete. One of the

Portland cement

the atmosphere. need to decrease

most readily available cementing materials is

flyash, a waste product of thermal power
generation.
In  high volume flyash concrete, large

proportions (usually 40 to 50%, sometimes up
to 65%) of the Portland cement is replaced
by flyash. The proportion of
(cement, flyash, water, aggregates, chemical
admixtures air—entraining
admixture, water—reducer and superplasticizer)

materials

such as the

can be optimized to produce a high—quality

concrete for range of applications.
meet

a wide

HVFA concrete can most technical

specifications, even those for
high—performance concrete, has environmental
benefits and is similar in cost to conventional

concrete.
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HVFA concrete has advantages and limitations
as compared to conventional Portland cement
to the large proportion of
cement being replaced by flyash, the strength
develooment of HVFA concrete is somewhat
slower than that of conventional concrete. In

concrete. Due

spite of this, HVFA concrete can be
proportioned to achieve both early-age and
later—age strengths commonly required or

specified for various applications. For a given
level of compressive strength at 28 days, the
long-term mechanical properties and the
durability of properly proportioned and cured
HVFA concrete will be, in general, significantly
that of conventional Portland
HVFA concrete resists
sulphate attack when it is made with ASTM
Class F flyash. Low permeability and excellent
resistance to chloride—ion penetration makes
HVFA a better performing concrete.

superior to

cement concrete.

Benefits

‘Lowers CO; emissions

‘Lowers the risk thermal cracking in large
concrete elements

‘Lowers drying shrinkage and creep

‘Improves concrete performance due to low
permeability and excellent resistance to
chloride—ion penetration

-‘Control  of
reaction, when properly proportioned using

an adequate ASTM Class F flyash.

expansion due to alkali-silica

Limitations

‘Some retardation in setting time

‘Lower early—age strength

‘Reduced resistance to de-icing salt scaling
‘Reduced bleeding, which may involve slightly
different finishing procedures of flat surfaces.
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Application
The HVFA concrete has been wused for
applications such as foundations, structural

elements for small buildings (e.g. walls and
columns), roller compacted concrete, massive
elements, slabs on grade, and pavements.

from its technical

However, it is clear

limitations that its use may not always be

cost—effective for structural elements of
high-rise buildings, and for precast concrete
when high early—age strengths are required.
Also its use is not recommended for concrete

such as sidewalks, exposed to de—icing salts.

Cost

The HVFA concrete is strongly
influenced by the relative cost of flyash and
Portland cement and by the proportions of
the concrete mixtures. It can be
Portland
for specific applications,
is considered, the HVFA
concrete will probably be more cost—effective

cost of

lower or

higher than conventional cement

concrete. However,
when service life
than Portland cement concrete due to its

excellent durability.

Information Sources

International Center for Sustainable
Development of Cement and Concrete (ICON)
CANMET, Natural Resources Canada

405 Rochester St.

Ottawa, Ontario

Canada K1A 0G1

tel 613 992 6127

fax 613 992 9389
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Cement and Concrete: Environmental
Considerations

From EBN Volume 2, No. 2, March/April 1993.

http://www.buildinggreen.com/features/cem/cementc
onc.html
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*Using Concrete Wisely A Checklist for

Builders and Designers

‘Reduce waste.

-Consider alternative foundation systems.
‘Consider pre—cast concrete systems.
‘Specify minimal admixture use.

-Specify fly ash.

‘Avoid on-site environmental damage.
-Control washwater run—off.

‘Use concrete waste as fill.
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