CONCRETE INFORMATION

PORTLAND, CEMENT ASSOCIATION

Almost any natural water that is drinkable and has no

pronounced taste or odor is satisfactory as mixing water

for making concrete. However, water suitable for mak-
- ing concrete may not necessarily be fit for drinking.

Water of unknown performance may be used for mak-
ing concrete if mortar cubes made with this water have
7- and 28-day strengths equal to at least 90 per cent of
companion specimens made with drinkable water. In

- addition, tests should be made to be sure that the setting
time of the cement is not adversely affected by impuri-
ties in mixing water. Impurities in mixing water, when
excessive, may affect not only setting time, concrete
strength, and volume constancy, but may cause efflores-
cence or corrosion of reinforcement.

Five typical analyses of city water supplies are shown
in Table 1. These waters approximate the composition
of water supplies for about 45 per cent of the cities (over
20,000 population) in the United States. Water from
any of these sources is suitable for making concrete. An
unused water, comparable in analysis to any of the
waters in the table, is probably satisfactory for use in
concrete.

Water containing less than 2,000 ppm (parts per mil-
lion) of total dissolved solids can generally be used
satisfactorily for making concrete. Although higher con-
centrations are not always harmful, *they affect certain
cements adversely. Where possible, high concentrations
should be avoided.

A résumé of the effects of certain common impurities
in mixing water on the quality of plain concrete follows:

Alkali Carbonate and Bicarbonate

Carbonates and bicarbonates of sodium and potassium have
different effects on the setting times of different cements.
Sodium carbonate may cause very rapid setting; bicarbo-
nates may either accelerate or retard the set. In large con-
centrations these salts can materially reduce concrete
strength. When the sum of these dissolved salts exceeds
1,000 ppm (0.1 per cent), tests for setting time and 28-day
strength should be made.

Sodium Chloride and Sulfate

A high dissolved solids content of a natural water is usually
due to a high content of sodium chloride or sodium sulfate.
Both can be tolerated in rather large quantities. Concen-
trations of 20,000 ppm of sodium chloride are generally
tolerable. Mixing waters containing 10,000 ppm of sodium
sulfate have been used satisfactorily.

Other Common Salts

Carbonates of calcium and magnesium are not very soluble
in water. As a result, they are seldom found in sufficient
concentration to affect the strength of concrete. Bicarbon-
ates of calcium and magnesium are present in some munic-
ipal waters. Concentrations up to 400 ppm of bicarbonate
ton in these forms are not considered harmful.

Magnesium sulfate and magnesium chloride can be
present in high concentrations without harmful effects on
strength. Good strengths have been obtained with concen-
trations up to 40,000 ppm. Calcium chloride is sometimes
used in concrete (nonprestressed) in quantities up to 2 per
cent by weight of cement to accelerate both hardening and
strength gain.

Iron Salts

Natural groundwaters seldom contain more than 20 to 30
ppm of iron. However, acid mine waters may carry rather

Table 1. TyPiICAL ANALYSES OF CITY WATER SUPPLIES
(parts per million)

Analysis No. 1 2 3 | 4 5

Silica (SiO,) 24| 12.0 | 10.0 9.4 | 22.0
Iron (Fe) 0.1 0.0 0.1 0.2 0.1
Calcium (Ca) 58] 36.0 | 92.0 | 96.0 3.0
Magnesium (Mg) 1.4 81| 340 | 27.0 2.4
Sodium (Na) 1.7 6.5 8.2 | 183.0 {215.0
Potassium (K) 0.7 1.2 14 | 18.0 9.8
Bicarbonate (HCO,) | 14.0 | 119.0 ] 339.0 | 334.0 |549.0
Sulfate (SO,) 9.7 | 22.0 | 84.0|121.0 | 11.0
Chloride (Cl) 2.0 13.0 9.6 | 280.0 | 22.0
Nitrate (NO.,) 0.5 0.1 13.0 0.2 0.5

Total dissolved solids | 31.0 165:0 434.0 983:0 564.0
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