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The utility of GFRC is not limited to buildings...the sculpted
strength of GFRC is also beautifully practical in creating durable
faux-natural features such as rock formations, fountains, and
other landscaping elements.

Improved Durability

Natural pumice pozzolan also deals decisively with
another issue that arises when using portland cement:
porosity. Byproducts (calcium hydroxide) from the
cement hydration process migrate out of the concrete
composite as it cures, creating a maze of microscopic
wormbholes that not only affect cured strength, but
increase permeability—and that permeability is an
invitation to all kinds of unwanted problems....
chloride and sulfate attacks, efflorescent surface
staining, and freeze-thaw damage. In short, the
presence of calcium hydroxide subverts the tight
impermeability concrete needs for longevity and

performance.

The Pozzolanic Reaction

The pozzolanic reaction ignited by Hess UltraPozz
consumes and repurposes the calcium hydroxide
byproduct into beneficial compounds (primarily
Calcium Silicate Hydrate) that help to tightly bind the
aggregates and densely weld the concrete composite
matrix. Permeability is significantly decreased, strength
is amplified, and the life-span of the GFRC product
goes way up. Research shows that density and strength
continue to improve for months, even years, as the
beneficial pozzolanic reaction will continue until the
pozzolan is used up.

It is important to note that the pozzolanic reaction
with the alkali byproducts does not occur immediately,
so it is necessary to use alkali-resistant, glass fibers with
a zirconia content greater than or equal to 16% and
meeting the specifications outlined in ASTM C-1666.
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Borosilicate or E glass fibers that are used to reinforce
plastics should never be used in GFRC.

Research Supported

NEGA commissioned Washington University in
St. Louis to conduct research using Hess UltraPozz in
GFRC composite mix designs. This vetting process
primarily involved the ASTM C-1560 accelerated age
test to determine durability. Petrographic analysis was
also performed to quantify the effect of the ultrapozz on
cement paste content, cement hydration and cement
aggregate reactions.

Extensive research has also been performed by the
University of Utah on Hess Pozz and Hess UltraPozz to
determine performance a various percentages of
replacement for portland cement to determine strength,

ASR, resistance to sulfate attacks and more. The findings
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of this research—especially the flat-lining effect pumice
pozz has on ASR—was a factor in NEGAS decision to
specifically look at using Hess UltraPozz in their com-
posite mix designs...and ultimately to become the
exclusive distributor of Hess UltraPozz to the GFRC
industry.

The adoption of Hess UltraPozz as cost-effective,
high-performance supplementary cementitious material
in GFRC products by a major player like NEGA has
piqued the interest of others in the precast industry, all of
whom have similar demands for economy, performance,

brightness, and cement replacement.

—by Brian Jeppsen and Michael Driver

Contact Brian Jeppsen at Hess Pozz or Michael Driver at NEGA
for information on utilizing, testing, or sourcing natural pumice

pozzolan in your precast concrete products.
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