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CONCRETE ADMIXTURES

Definition: 4n admixturz is any substance, other tham cement

,» &ggregatz and water,
added tc the concrete mix for the purpose of altering any of the properties of the
concrete.

Adr Entraining Agents: resinous or fatty materials either interground with concrete
during manufacture or added to concrete mixes to produce air bubbles throughout the
mix. Adr entrazinment minimizes the effects of freezing and thawing and protects the
concrete from deterioration caused by road salts. This admixture also improves the
workability and cohesiveness of the concrete: when concrete is placed in forms, the
entrained air helps to keep the ingredients from separating resulting iz 2 lesser
tendency for water to rise to the top of fresh concrete. With a coarse 2ggregate sizs
of 3/4" maximum, air entrainment is usually 6%, + 1%. The percentage of sntrainment
decreases as the course aggregate size increases. 1In light weight ccncrete, air

entraining agents are used to maintain the unit weight of the concrete.

Water Reducing Agents: Plasticizers used to lower the water-cement ratio and to
lubricate the particles in the mix., They ars generally compcunded from carbohydrate
materials and sulfconated organic compounds. Workzbility and plasticity are increased
but hydration may be delayed and early strength decreased.
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Retarders: slow the chemical preccess of hydraticn allowinz th= concrete to remain

plastic znd workable for an extended period of time. Usually consist of borsn

compounds, scdium carbonate or certain sulfates. Many chemicals impart a retardin

action on Portland cement but some are extremaly erratic and unreliszble. Sugar is 3
r

powerful retarder; very small quantities could completely prevent hydration. There Iis
some loss of early strength but strength gaim returns tc the normal race once rhe cement
starts to set. Retarders arz effective for ho: weather viacement znd massive or compli-
cated pours.

Accelateors: The zost common acczelerator, calcium chioride, kas bacome anivearsally
connected with cold weather concrete placement to such an extent that it is grrcaesously
comsidered by some, tc be an anti-freeze solution which w31l protact concrste from
freezing and thereby eliminate the need for neat, insulation and other foras of cold
weather protection. As the name implies, accslerators hasten the hydration crocess,
decreasing the lengch of time rsquired to achieve high early strength theredy helzing

€0 guard against concrate freezing before proper strength Is gained. A1l of the noro=l
prctecticns and precautionms for cold weather conerete are still required. <Calium chloride
used at manuiacturers' reccmmended rate of 2 pounds ser bae of camenc. lowers “ha freezing
point of water bv oaly 39F, Calciva chloride increszses axpansion and contractions, reduces
resistance to sulfate attack, increases efflorasscence and sromotes corrosicn of rainforain
steel. -Some manufacturers intrcduce ocher chzmiczals a0 the czleivm calcride mixtura
intended to neutraliza tha deieterigcus affacrs. Other chemiczls are wussd Lo accelarata
the hydration of cement but because of cost, difficulty in handlinz or srratic results,
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they are not used extansivasly.



Color Pisments: Oxides of iree, chromium or cobalt blue added either integrally to
concrete mix Oor as a topping =0 provide coleored concrete floor surfaces. Cclor pigments
reduce the strength of the concrote in preportion te the quantity of coler and increases
water requirements resulting in increased dryving shrinkage.

Pouzzolan: Volcanic ashes, fly ash, calcined shale and clay, siliceous materials, natural
cements and some slags added to the concrete mix to control alkali-aggregate reaction,
improve workability, increase strength after 28 days and increase resistance to sulfate i
attack. Pozzolanic finely divided powders may cause excessive drying shrinkage, reduce
durability and reduce early strength.

fdardeners, cclor pigments, special aggregates, sealers and abrasive materials are
admixturzs only in the broadest sense of the word in that they are surface treatments
added to concrete work already installed. y
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inc or magnesium fiuosilcates mixed integraily with concrete or

the concrete floor is cured to harden the surface and to prevent
. e in colors or natural (clear). Metalic aggregates, usually iron @%
ticles, may be mixed and addea tc freshly floated floors to produce a hard, durable '
and wear resistant hesavy duty surface. Metalic aggregates may be electrically grounded

2as
for floor surfaces wnere static electricity is hazard, such as where highly explosive
or flammable materizis are used or stored.
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a prsotective barrier against destructive salt sclutions.
riew conerete after only 7 days of curing but it is most

Anti-spalling Compound: An equal mixture, by volume, of boiled linseed oil and mineral
: =  da
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r days. It should be applied in 2 coats at the rate of ii
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ard ror the first coat and .0l5 gallon per square vard for the
coat. A two coat system will be effective for 50 freeze-thaw cycles. Additicnal
ars avery 2-4 years is recommended.




