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0.02.01 SLABS-ON-GRADE (CSI 03300)

DESCRIPTION

Slabs are flat, horizontal (or nearly so), non-reinforced or reinforced concrete. Slabs-on-grade are
usually of uniform but sometimes of vanable  thickness. Concrete slabs are placed or installed by
pumping machines and other equipment. Concrete floor slab design is affected by formwork, yet
is also directly influenced by types and brand of cement, admixtures, uniformity in mixing, placing
technique. curing methods, and other quality control factors Graphic assembly details that follow
illustrate general assembly/component types only and are not meant as a definitive, exhaustive, in-
depth system breakdown. Field conditrons  will vary and are subject to project type. local
requirements, and facility design

Non-industrial and light industrial slabs are minimum wear type slabs, usually 3000 psi with welded
wire mesh. Non-industrial and light industrial floor slabs are used in light manufacturing, storage,
and warehousing facilities. Traffic patterns are usually limited to foot and pneumatic wheel
movements.

In non-industrial and light industrial buildings, slabs are usually sealed with a silicone sealer to
minimize efflorescence, spalling, and weathering effects and help to prevent dirt accumulation on
the surface. Silicone is a unique water repellent, neither organic nor mineral In nature. It is
colorless and dispersed in several types of vehicles.

Industrial and heavy industrial slabs are maximum or extreme wearing surfaces compared to the
non-industrial and light industrial buildings. Concrete mixture is usually a minimum of 4000 psi and
reinforced with steel bars. Industrial and heavy industrial slabs have to support items such as
manufacturing machinery, and heavy equipment loads. Traffic usage can vary from solid rubber
or plastic wheels to steel wheels.

Slab coatings (applied to floor slabs) are water-based acrylic emulsions used to seal, dust-proof,
enhance the beauty of concrete, and offer good resistance to water and other common chemicals.
Metallic hardeners are a water-based solutions of magnesium and zinc silicofluorides, and are
also used to harden and dust-proof concrete floors. Water-based epoxy-coatings are an excellent
sealer for concrete floor application where chemical and abrasion resistance are important. Water-
based epoxy-coatings resist most common acids, alkalies, salts and solvents which occur
frequently in heavy and industrial facilities.

ASSOCIATED ASSEMBLY/STANDARD COMPONENTS

Reinforced Concrete (CSI 03300)

Because concrete has limited resistance to tensile and shear stresses, steel reinforcing material is
necessary. Rebars and/or wire mesh must have a capability of developing a bond with the
concrete and be so positioned that each element will be used efficiently. The cross-sectional area
of the reinforcing bar should not be reduced in any way, because the tensile capacity of the
material will be reduced. A thorough knowledge of contract requirements, construction
documents including shop drawings, and the placement of reinforcing steel are very important.

The capability of the reinforcing materials to bond with the concrete must not be destroyed in any
way. Before placement, the reinforcing must be thoroughly cleaned of loose or flaky rust, mill
scale, ice, oil, or any other substance that might reduce or destroy the bond. This will include the
cleaning of any steel that may have been contaminated after placement.
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ASSOCIATED ASSEMBLY/STANDARD COMPONENTS (Continued)

Non-Reinforced Concrete (CSI 03300)

Non-reinforced Concrete Slab-on-Grade is usually placed on compacted, granular fill such as
gravel or crushed stone, which in turn is covered by a polyethylene vapor barrier. The slab
thickness is based on use, supporting subsoil density, or in limited cases, hydrostatic pressure,
Normally, recommended minimum concrete strength is 3500 psi. Concrete floors are usually
placed in square sections that extend to the building column lines at 20 to 30 foot intervals. Non-
reinforced concrete slabs-on-grade normally are used for walkways or minimum use areas

Concrete Slab Placement (CSI 03300)

Other considerations require emphasis when placing concrete slabs. Some relate to finishing and
curing operations but be covered here for special emphasis.

A slump of no more than 4 inches is most frequently specified. The requirement is that the
placement will be continuous and will terminate at an expansion, contraction, or construction joint.

During final placement, concrete under all conditions will be placed as close as practicable in its
final position. When placing extremely thick slab sections, concrete must be placed in uniform lifts
or layers not exceeding 12 inches thick to allow proper and effective compaction and segregation
control is required.

Concrete Floor & Slab Finishes (CSI 03300)

The degree of level and smoothness required in the finished slab must be established at the
beginning. The forms must be accurately and rigidly set to a true line and grade. To keep the
surface level and uniform between forms in large areas, it will be necessary to set ends of drag-off
level. Slabs should be pitched to drain. If this sloping surface is to have any degree of
consistency and uniformity, screeds must be set from the line where slope begins to the drain.

The deviation from a true plane surface should not exceed l/8 inch when tested with a IO-foot
straight-edge. Concrete should be screeded and floated with straight-edges to bring the surface
to the required finished level with no course aggregate visible. “Straight-edges” as used in this
sentence is interpreted to mean screeds and bull-float instruments, etc. with straight and true
edges.

Concrete Reinforcement (CSI 03200)

Concrete reinforcement consists of bars, wires, strands, and other slender members embedded in
concrete in such a manner that the reinforcement and the concrete act together in resisting forces.
This is done due to concrete’s limited resistance to tensile and shear stresses. Reinforcement
must be accurately located to ensure proper cover and to reduce the chance of loss or corrosion
of a structural section of reinforcing steel. When concrete is deposited directly against the earth for
footings, at least 3 inches of concrete should exist between the steel and the earth. When
concrete is deposited directly against formwork  for footings there should be at least 2 inches of
concrete between the steel and the formwork. Follow ACI 318 publication “Building Code
Requirements for Reinforced Concrete.”

Reinforcing mesh should not be continuous between expansion joints in slabs. Mesh should be
lapped at least 6 inches when more than one section is required to allow for continuous bonding
of concrete. Welded wire mesh shall be supported on standard accessories or by precast
concrete blocks. These supporting accessories are too frequently overlooked. Mesh normally
used in building slabs for reinforcing will usually be furnished in rolls. It is difficult to support and
hold roll-type mesh in position. Thicker mesh is furnished in flat sheets.

2 l-2 Rev 05193



DOE CAS Manual Volume 2 0.02 Substructure

0.02.01 SLABS-ON-GRADE (CSI 03300)

ASSOCIATED ASSEMBLY/STANDARD COMPONENTS

Expansion, Construction, & Contraction Joints (CSI 03250)

An expansion joint is defined as a jornt  between two slab edges rn which a compressive material IS

Inserted to accommodate both compression and expansion movement. Reinforcement, corner
protection angles, and other embedded metal items should not run continuously through thus  jornt.
Joint wrdth  vanes with amount of movement anticipated.

The construction joint is defined as a joint which occurs at a placement stop form. Once the form
is removed and a specified time has elapsed, new concrete will be placed directly in contact with
the old concrete surface. Reinforcing and embedded items may continue through this joint,
Construction joints in concrete are to be formed as adequately as other formwork  and will
incorporate the features shown on plans. Keyways and waterstops introduced into these joints
must be well supported to ensure the necessary embedding, joint shape, and function.

The contraction joint is defined as a joint formed either by embedding a separating element
through the depth of the slab or sawing joints in the slab after placement. This joint is planned for
pattern uniformity and located so that shrinkage cracking can be controlled. Concrete placement
is continuous through this joint. Reinforcing and embedded items such as wood strips should not
continue through this joint. Joints of one type or a combination of types will be used to divide the
slab into areas not to exceed 600 square feet.

Expansion joints and other joints to receive joint sealers should be properly placed with removable
dressed and oiled wood strips attached to the top edge. The positioning of this item will be such
that when removed, a 3/4 inch deep groove will remain.

Support for Reinforcement (Chairs, Spacers, & Bolsters) (CSI 03250)

Chairs are small metal supports for reinforcing steel used to maintain the proper positioning during
concrete placement/pours. A spacer is used in the same fashion as a chair. Bolsters in concrete
are continuous wire bars used to support bars in the bottom of footings. The top wire is
corrugated at 1 inch centers to hold the bar in its position.
Admixtures (CSI 03370)

An admixture is an ingredient other than cement, aggregate, or water that is added to a concrete
or mortar mix to affect the physical or chemical concrete characteristics. The most common
affects the plasticity, air entrainment, and curing time.

Air-Entrainment Agents:

. Provide a more workable material.

. Definitely used when concrete surface will be exposed to freeze/thaw cycles.

Retarder & Densifving Aqents:

. Retard the set; suggested in warm weather to reduce cracking due to rapid set-up.

. Increase the workability of the mix.

. Allow for delayed finishing, resulting in less permeable concrete.

Accelerator:

. Useful in winter (cold weather concreting).

. Useful when working to seal against the water-flow.

. Should be used sparingly because the admixture tends to increase shrinkage.

Granular Base (CSI 03300)

A granular base is a uniformly graded mixture of fine and course aggregates to provide, when
compacted, a smooth and even surface below footings.
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ASSOCIATED ASSEMBLY/STANDARD COMPONENTS

Coating Types, Hardening Agents, & Sealers (CSI 03370)

Coatings can be adhered to the concrete surface by bonding, percolation into the pores, or
chemical reaction. It should be understood that coatings give either permanent or temporary
surface protection against fluids, chemicals, etc.; in the lafter case the slab must be re-coated
according to the supplier’s specification. The ACI has developed a list of substances that modify
the condition of the concrete surface. Before trying any recommended treatment, it should be
tested on a small patch of the surface for effectiveness.

The other type of concrete surface coating is referred to as sealants and finishes. Concrete floor
sealants and finishes help eliminate dusting by filling concrete surface. Soil and dirt do not
penetrate these coatings if properly applied. By applying additional coats, possible excessive
wear can be prevented and thus prolong the life of the floor slab. Conditions to be considered
when selecting a protective sealant and/or finish are as follows:

. The standard of maintenance required.

. The amount of traffic on the floor.

. The type of soilage  that will occur on concrete surface.

. Existing floor conditions.

. Application requirements.

. The degree of maintenance required after application.

Coating Types, Hardening Agents, & Sealers (CSI 03370) (Continued)

Available sealants include chlorinated rubber, oleoresin, one-component epoxy esters, oil-modified
urethanes, and acrylic resins. Floor finishes offer the best protection for any surface. The finish
locks in the concrete and forms a second surface on top of an existing floor. Floor finishes
available are one- and two-component epoxies and oil-free urethanes. Single-component epoxies
have fairly good wear, but tend to yellow with age. The major types available are two-component
type (epoxy resin and curing agent), three-component type, and uretrane-based. Two-component
are tough, and wear resistant, and flexible. However, good wear characteristics can be adversely
affected by moisture during application. Three-component toppings are normally more flexible
than epoxy types. They are, however, affected by moisture during application. Other types of
available toppings are latex modified concrete, which gives good adhesion and is somewhat
flexible, and asphalt toppings, which are soft pliable, and therefore not as durable as other
toppings.

Concrete Finishing Methods (CSI 03300)

Trowelinq:

A steel trowel is used where a smooth, hard, and dense surface is desired. The first troweling may
be sufficient to produce the desired surface free of defects. Surface smoothness, density, and
wear resistance can all be improved by timely additional troweling to permit the concrete to
become harder. As the surface hardens, successive troweling can be done with smaller trowels
using progressively more tilt on the trowel blade. When troweling is done with a machine, at least
one passing should be done with a hand trowel to remove small irregularities.

Broominq:

A slip-resistant surface may be produced by brooming the surface before the concrete has
thoroughly hardened, but should be sufficiently hard to retain the scoring. Rough scoring is
achieved using steel wire or a stiff, coarse, fiber broom. Such brooming usually follows floating. If
a finer texture is desired, the concrete is troweled to a smooth surface and then brushed with a
soft-bristled broom. Best results are obtained using a broom specially made for texturing
concrete. Slabs are usually broomed transversely to the main direction of traffic.
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ASSOCIATED ASSEMBLY/STANDARD COMPONENTS

Concrete Finishing Methods (CSI 03300) (Conttnued)

Patterned & Textured Finishes:

A variety of patterns and textures can be used to produce decorative finishes. Patterns are formed
with divider strips or by scoring or stamping the surface just before the concrete hardens.
Textures can be produced with little effort and expense using floats, trowels, and brooms. More
elaborate textures can be achieved with special techniques using a mortar dash coat or rock salt.

An exposed-aggregate finish provides a ruggedly attractive surface. Select aggregates, usually of
uniformed size such as 3/8 or l/2 inch or larger, are evenly distributed on the surface immediately
after the slab has been bull-foated or darbied. Flat or elongated aggregate particles should not be
used because they may become dislodged while being exposed.

Timing is important, and test panels are usually made to determine the correct time for exposing
the aggregate without dislodging the particles. On large areas, a reliable retarder may be sprayed
or brushed on the surface immediately after floating, but this may not be necessary on small areas.

OTHER RELATED COMPONENTS

Refer to Foundations & Footings and Superstructure Systems, Volumes 1 and 3, for additional
deficiencies that may impact this system.
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