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Natural Resources Conservation Service

Illinois construction specification

Heavy use area protection – 

livestock winter feeding station
Scope

The work shall consist of furnishing and installing formed concrete and appurtenances for the winter feeding station as shown on the drawings and specified herein.
Utilities
The landowner and/or contractor shall be responsible for locating all buried utilities in the project area, including drainage tile and other structural measures.

General

Construction operations shall be carried out in a manner and sequence that erosion and air and water pollution are minimized and held within legal limits.
The completed job shall present a workmanlike appearance and shall conform to the line, grades, and elevations shown on the drawings or as staked in the field.
All operations shall be carried out in a safe and skillful manner.  Safety and health regulations shall be observed and appropriate safety measures used.  Contractor shall be assured that all state laws concerning buried utilities have been met.
Documentation of materials used (rock or concrete delivery tickets, geotextile tags, seed tags, etc) shall be saved and provided to NRCS.

All trees, stumps, roots, brush, weeds, and other objectionable materials shall be removed from designated work area.
Concrete

Concrete shall have minimum design strength as specified on the construction drawings.
Portland cement shall be Type I or II.  Air-entraining admixture shall be used to provide an air content of 4 to 7 percent of the volume of concrete.

Coarse aggregate shall be hard; be free from dirt and organic materials; and consist of well-graded gravel, crushed stone, or other suitable materials larger than 3/8 inch.  Maximum size shall be 1 inch.

Fine aggregate shall consist of well-graded natural or manufactured sand with particle gradation ranging from coarse (3/8 inch) to fine (#200 sieve).

Mixing water shall be clean and free from oil, alkali, or acid.

The proportions of the aggregates shall be such to produce a concrete mixture that will work readily into the corners and angles of the forms and around steel reinforcement when consolidated.  The slump at the time of placing shall be 3 to 5 inches.

Forms shall be wood, plywood, steel, or other approved materials and shall be mortar-tight.  The forms shall be unyielding and shall be constructed so the finished concrete conforms to the specified dimensions and contours.

Prior to placement of concrete, the forms and subgrade shall be free of chips, sawdust, debris, water, ice, snow, extraneous oil, mortar, or other harmful substances or coatings.  Any oil on the reinforcing steel or other surfaces required to be bonded to the concrete shall be removed.  All surfaces shall be firm and damp prior to placing concrete.  Placement of concrete on mud, dried earth, uncompacted fill, or frozen subgrade will not be permitted.
Inspection and approval of the forms and steel placement by designated personnel shall be made prior to the placement of concrete.  Copies of the concrete delivery tickets shall also be furnished to verify proper concrete was delivered and placed.

Concrete shall be conveyed from the mixer to the forms as rapidly as practical by methods that will prevent segregation of the aggregates and loss of mortar.  Concrete shall not be dropped more than 5 feet vertically except where suitable equipment is used to prevent segregation.

Immediately after the concrete is placed in the forms, it shall be consolidated by spading, hand tamping, or vibration as necessary to ensure smooth surfaces and dense concrete. All exposed surfaces of the concrete shall be accurately screeded to grade and then wood-floated.
Concrete shall not be mixed nor placed when the atmospheric temperature is less than 40o F or more than 90 o F unless facilities are provided to prevent freezing or for cooling as required.

Bedding Material

Bedding material shall be used to level the foundation excavation to finished grade, allowing for the placement of concrete.  Use of moist (not saturated) bedding material will facilitate screeding, leveling, and finishing operations.

Bedding material shall be placed to a thickness of 3 to 6 inches, as necessary, over the entire area to be covered by concrete.

Bedding material used shall be as specified on the construction drawings. Final grade of the material shall be uniform.
Reinforcing Steel
Grade 40 or 60 reinforcing steel shall be standard, deformed reinforcing bars of the size indicated in the plans.

Before reinforcement is placed, the surface of the bars and any metal supports shall be cleaned to remove any rust, mill scale, oil, grease, or other coatings and shall be maintained in such a condition until it is completely embedded in concrete.
Reinforcement steel shall be accurately placed and supported in such a manner that will prevent its displacement during the placement of the concrete.  Tack welding of bars will not be permitted.  Metal chairs, metal hangers, metal spacers, and concrete chairs may be used to support the reinforcement.  Such hangers, spacers, and ties shall be placed in such a manner that they will not be exposed in any concrete surface.  Precast concrete chairs shall be moist at the time concrete is placed.

Welded wire fabric shall conform to the requirements of American Society for Testing and Materials (ASTM) A 185.  All joints are to be double reinforced by laps of 15 inches or more.
After placement of the reinforcement, concrete shall not be placed until the reinforcement has been inspected and approved by NRCS.

Joints
Steel tying and form construction adjacent to new concrete shall not be started until concrete has cured at least 12 hours.

Concrete joints shall be of the type and at the locations shown on the drawings.
Expansion joints shall be made only at locations shown on the drawings.  Expansion joint filler shall be held firmly in the correct position as the concrete is placed.

Expansion joint filler shall conform to the requirements of ASTM Specification D 1752, Type I, Type II, or Type III.
Form Removal and Finishing
Forms shall be removed in such a way to prevent damage to the concrete.

The minimum period from completion of the concrete placement to the removal of the forms shall be 12 hours.

Immediately after removal of the forms, concrete which is honey combed, damaged or otherwise defective shall be repaired or replaced.  All cavities or depressions resulting from form tie removal shall be patched with a non-shrink grout, mortar mix or epoxy-type sealer.  Non-shrink grout consists of 1 part cement and 2-1/2 parts sand that will pass a No. 16 sieve.  Only enough water shall be added to produce a filling which is at the point of becoming rubbery when the material is solidly packed.

Concrete shall be prevented from drying for a curing period of at least 7 days after it is placed.  Exposed surfaces shall be kept continuously moist for the entire period or until curing compound is applied.

If concrete is placed when temperatures may fall below 40o F during the curing period, it will be insulated or heated to maintain a temperature of 50o F for the first 3 days of the curing period. 
Backfilling
Backfilling may begin when the curing period has ended.  Backfill against the structure will be placed in no more than 4-inch layers and compacted by hand tamping or with manually directed power tampers or plate vibrators.  Layers compacted in this manner shall extend not less than 2 feet from any part of the concrete structure.
Wood Fabrication 
All wood material shall be free from decay and disease damage, shall be straight, not cracked, and shall meet the requirements shown on the drawings.  Structural timber and lumber shall be structural grade or better.

Lumber, timber, poles, or posts shall be free from heat checks, water bursts, excessive checking, and results of chafing, or from any other damage or defects that would impair their usefulness or durability for the purpose intended.
Bolts, nuts, washers, rods, angle iron, and other metal hardware shall meet the requirements shown on the drawings.

The structure shall be constructed to the dimensions, neat lines and grades as shown on the drawings.  All framing shall be true and exact.  Timber and lumber shall be accurately cut and assembled to a close fit and shall have even bearing over the entire contact surface.    
Nails and spikes shall be driven with just sufficient force to set the heads flush with the surface of the wood.

Bolt holes shall be drilled for snug fit.  Holes for lag screws shall be bored with a bit not larger than the body of the screw at the base of the thread.
Gutters and Downspouts
Gutter materials shall have a minimum lifespan of ten (10) years.  Roof gutters and downspouts may be made of aluminum, galvanized steel, or plastic.  Aluminum gutters shall have a nominal thickness of at least 0.027 inches.  Aluminum downspouts shall have a nominal thickness of at least 0.020 inches.  Galvanized steel gutters and downspouts shall be at least 28 gage.  Plastics shall contain ultraviolet stabilizers.  Dissimilar metals shall not be in contact with each other.  Fascia boards shall be wood, free of knots and must be of redwood, cedar, or cypress.
Where livestock traffic is present, gutter downspouts shall be of UV-resistant PVC material to a height of at least 6 feet above grade.  

All gutter joints shall be made watertight by use of mastic or caulking.  Expansion joints shall be used on straight runs of 40 feet or more and where the gutter system is not free floating.  If gutters are co-extruded, follow the manufacturer’s recommendations.

Gutter hangers shall be placed a maximum of 24 inches apart and nailed to the fascia board or roof sheathing at rafters.  Gutters shall be installed so that the slope specified on the plans is achieved towards the downspout.

Downspouts shall be securely fastened at the top and bottom with support brackets and shall also have intermediate support brackets at a maximum spacing of 10 feet (not including footage housed within a riser.)

Runoff shall be directed away from structure foundations as shown on the drawings.  Where downspout extensions are specified, the extensions shall discharge runoff a minimum of five (5) feet from the structure.  The discharge area for runoff must maintain positive grade away from the protected structure, and must be erosion resistant.  

Underground outlets shall meet the specifications for Conservation Practice Standard 620 – Underground Outlet.

Gravel Heavy Use Area
The geotextile material shall be as specified on the drawings.  Geotextile shall be placed at all rock – soil interfaces as directed on the drawings.  Any geotextile splices shall overlap a minimum of 18 inches or as specified on the drawings, with upstream or upslope geotextile overlapping the abutting downslope geotextile.

Surfacing material shall be as specified on the drawings.  The base course and surface aggregate materials shall be compacted with the track or tire of the equipment used for construction to ensure a smooth, uniform foundation without depressions or irregularities.
Vegetation
Topsoil shall be added, if needed to establish vegetation.  A protective cover of vegetation shall be established on all earth surfaces in the construction area that have been altered or disturbed by the construction operation.  Seedbed preparation, seeding, fertilizing, and mulching shall comply with the construction drawings and Construction Specifications 342, Critical Area Planting. 
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