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ometimes the significance of the ingredients

of shotcrete is overlooked. Water is a good

example. Without water there could be no
shotcrete, as it is water that reacts with the cement
in shotcrete and starts a chemical reaction known
as hydration.

Most of us are familiar with the hydration
process. Water reacts with calcium silicates, alum-
inum, iron, and other compounds present in
portland cement. Sometimes we neglect to realize
how important it is to use suitable mix water for
shotcrete and why. Potable water is defined as “fit
for drinking” and for most purposes, potable water
is satisfactory when used for making concrete or
shotcrete. There are an increasing number of
instances, however, in which nonpotable water or
recycled water needs to be used in a shotcrete
mixture. ASTM C1602/C1602M provides guidance
in using nonpotable or recycled water.

Water is a more complex compound than most
people realize. It is nature’s best solvent. It draws
away mostly from organic compounds, those
compounds defined as having a carbon basis, and
it is strongly attached to inorganic compounds
such as cement particles in shotcrete. Completely
pure water is almost impossible to find in nature
because it reacts with so many substances and
compounds including minerals and salts such as
sodium and potassium alkalis. As a rule of thumb,
water that contains dissolved solids of less than
2000 parts per million (ppm) is acceptable for
shotcrete. Water containing a higher content than
2000 ppm may affect the performance of certain
cements and/or admixtures. In some remote
job sites or mine sites, especially in underground
mines, potable water is not always readily
available. In such cases, water should be tested
for concentrations of salts, including chlorides,
sodium, and potassium. A pH (degree of acidity)
of 6.0 to 8.0, which does not taste too salty
or brackish, is often suitable. Mix water with
higher-than-acceptable amounts of solids or
excessive dissolved salts may not only affect the
setting time of shotcrete, but may also adversely
affect shotcrete strength, cause efflorescence or
staining, or promote corrosion of reinforcement.

ASTM C1602/C1602M recommends the following
limits for chemicals in mixing water: chlorides,
100 ppm; sulfate as SO,, 300 ppm; alkalies as
Na,O + 0.658K,0, 600 ppm.

It is usually possible and practical to find
suitable mix water for shotcrete or concrete
anywhere in the world. It is always a good idea,
however, to test a water source when used for the
first time or if there is a suspicion of variability in
water quality to ensure that the mix water is
suitable for shotcrete. Suitability of a water source
is relatively easy to test and usually not expensive.
Most of the time common sense is enough, but
there have been instances, particularly in under-
ground mining, where poor-quality mix water has
had detrimental effects on the shotcrete quality.
When in doubt, test the water, and if necessary
conduct the setting time and compressive strength
tests prescribed in ASTM C1602/C1602M.
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