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 High compressive strengths
 Low water/cementitious ratios
 Low slump
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“Concrete for floors should have 
other desirable characteristics in 
addition to strength.  There should 
be sufficient mortar content to allow 
the finisher to completely “close” the 
surface and to achieve the required 
surface tolerances, hardness, and 
durability.”





 Type I – normal
 Type II – moderate sulfate resistance
 Type III – high early strength
 Type IV – low heat of hydration
 Type V – high sulfate resistance
 Type K – expansive cement (SCC)



“. . . For steel-trowelled, slab-on-ground 
concrete, a minimum amount of water is 
required to produce a workable, 
finishable mixture with predictable, 
uniform setting characteristics. Currently 
available water-reducing admixtures 
perform best when they are mixed with 
concrete that has enough water to 
produce a slump of 2” to 3” if no 
admixture was added.”



The amount of water needed to produce a 
workable mixture is generally determined 
by the characteristics of the combined 
aggregate materials used in the mixture 
and is not effectively controlled by 
specifying w/cm. If w/cm is specified, 
w/cm in the range of 0.47 to 0.55 are 
common for most interior floors of 
Classes 4 to 9.
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 Freeze-thaw exposure ( 0.50)
 Deicing chemical exposure ( 0.45)
 High sulfate exposure (0.45 to 0.40)
 Aggressive materials exposure ( 0.40)

 Brackish water

 Seawater

 Water of convenience (0.40 to 0.50)
 Dissipation can causes adhesive failure





Normal Concrete
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 Low shrinkage
 Good placeability / finishability
 Timely and uniform set characteristics
 Required flexural strength

 Modulus of rupture (MOR)



 Use lowest shrinkage aggregate available
 Minimize paste quantity

 Increase aggregates size (surface area)
 Optimize total aggregate gradations (voids)
 Packing

 Minimize cement content

 Maximize paste quality
 Reasonable water/cement ratio
 Enough water for workable slump
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 Characteristics
 Round, crushed, flat, elongated
 Low modulus of elasticity

 Coarse aggregates
 ASTM C-33 standards
 Clean

 Fine aggregates (sand)
 Prefer natural over manufactured
 ACI 302-96 gradation recommendations
 Fineness Modulus between 2.60 and 3.30









rounded siliceous gravel

crushed limestone
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 Maximum size
 is the smallest sieve that all of a particular 

aggregate must pass through

 Nominal maximum size
 is the standard sieve opening immediately smaller 

than the smallest through which all of the 
aggregate must pass
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1” Aggregate 3/8” Aggregate Combined

Water needed

to fill voids



Individual Sieve Stack of Sieves





MATERIAL DISTRIBUTION CHART BY SIEVE
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MATERIAL DISTRIBUTION CHART BY SIEVE
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 Sieve
(Imperial)  ACI 302  ASTM C33 

 Sieve
(Metric) 

 3/8”  100  100  10 mm 
 #4  85-100  95-100  5 mm 
 #8  80-90  80-100  23.6 mm 

 #16  50-75  50-85  1.18 mm 
 #30  30-50  25-60  600 um 
 #50  10-20  10-30  300 um 

 #100  2-5  2-10  150 um 



SAND GRADATIONS
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 Q (coarse)   > 3/8” (10 mm)

 I (intermediate)   < 3/8” (10 mm)
and > #8 (2.36 mm)

 W (fine)   < #8 (2.36 mm)



Coarse (Q)

Coarse (Q) + Intermediate (I)



Fines (W)

Total Aggregates (Q + I +W)

* Based on  564 lbs/cy cement content
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 Fly ash
 Class F

 Class C (cementitious properties)

 Granulated blast furnace slag



 Air entrainment
 Do not use for steel trowel finished floors

 Test first truck and periodically thereafter

 Retarding
 Included in many water-reducers

 Accelerating
 Including some with calcium chloride

 Shrinkage Reducers
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“It is recommended that an air entraining 
agent not be specified or used for 
concrete to be given a smooth, dense, 
hard-troweled finish since blistering or 
delimitation may occur. These 
troublesome finishing problems can 
develop any time the total air (both 
entrained and entrapped) content is in 
excess of 3 percent.  This is particularly 
true when monolithic surface 
treatments are used.”



“Concrete for slabs and other flatwork 
exposed to cycles of freezing and 
thawing in a wet condition during the 
construction period shall be air 
entrained as specified in ACI 301 even 
though the concrete may not be 
exposed to freezing in service.”



 Air content can be measured directly by 
the pressure method or volumetric 
method

 Air content can be estimated by using the 
unit weight test 
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 High compressive strengths
 Low water/cementitious ratios
 Low slump

Low Shrinkage
Good placeability / finishability
Timely and uniform set characteristics
Required Flexural Strength (MOR)
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