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USDA Natural ResourceS Conservation Service

Conservation Practice Specification 

ARIZONA

structures for water control

(no.)

CODE NO. 587

1. scope

The work shall consist of furnishing, installing and providing all labor, equipment and material as required to construct the structures as shown on the drawings or as staked in the field.

2. general requirements

A. Structure Construction

The structure shall be placed on firm foundation to the limits and grades shown on the drawings or as staked in the field. Structures shall be constructed of concrete, wood, metal fiberglass or combinations of these materials.

B. Structure Excavation

Excavation for structures shall be accomplished to line and grade as shown on the drawings and to sufficient lengths and widths to allow forming, bracing and tying of embedded items. Where practical, the cutoff trench and wingwall trench shall be carefully excavated to allow the excavated trench walls to be brought to grade by compacting fill material to the same density as the undisturbed earth. Remove all water or mud from the excavated area prior to placement of the structure.

C. Concrete Structure

Concrete in structures shall have a consistency such that it can be worked readily into corners and angles of forms and around reinforcement, but without permitting the materials to segregate or excess free water to collect. Reinforcing steel (deformed bars or welded wire mesh) shall be placed in all concrete structures as needed. It shall be placed to lines and grades as shown on the drawings. Fiber reinforced concrete may be used to control shrinkage cracking, but shall not be used in lieu of reinforcing steel.

D. Design of the Concrete Mix

Unless otherwise specified, the contractor or purchaser shall be responsible for the selection of the proportions for the concrete mix, to produce a 28-day strength of 3000 psi. Where fiber reinforced concrete is specified, the contractor or purchaser shall be responsible for the selection of the type, size and amount that are added to the concrete mix. The amount of fiber is dependent on many factors, i.e., aggregate size, amount and type of fiber, ultimate strength and toughness required, etc.
The cement shall be as specified in the Cement section of this specification.

Air entraining admixture (ASTM-C-260) shall be added to the mixing water in the amount needed to produce an air content in the concrete, at the point of delivery, of 5-8% of volume of concrete.

Water used in the concrete mix shall be clean, free of acid, alkali, oil or organic impurities. Slump shall range from 2-4 inches.

Aggregates shall be well-graded in size, clean, hard, durable, uncoated particles free of lumps of clay, soft or flaky particles, loam, caliche, organic matter or other harmful materials. The maximum size of coarse aggregates shall not be larger than 1 ½ inches. Fine aggregates shall grade within the limits specified in Table II (Grading Requirements for Coarse Aggregates) of ASTM-C-33.

The following limits for master proportions of materials shall be used:

Maximum water, 7 gallons per sack of cement including water in the aggregate.

Minimum cement, 6 bags per cubic yard.

After the concrete mix has been established, neither the source nor grading of the aggregates, the type or brand of cement, admixture, fiber or mix shall be changed without prior approval of the NRCS engineer.
E. Measuring Concrete Materials

Aggregates shall be measured by weight.

Cement shall be measured by weight or in bags of 94 pounds each.

Water shall be measured by volume. The device for the measurement of water shall be readily adjustable and shall be capable of being set to deliver the required amount.

Dry mixtures shall be measured by weight, and paste or liquid admixture by weight or volume.

F. Preparation of Forms and Subgrade

Prior to placement of concrete, the forms and subgrade shall be free from chips, sawdust, debris, excess water, ice, snow or other harmful substances. Any oil on the reinforcing or other embedded items shall be removed. Rock surfaces shall be clean and shall be moistened immediately prior to placing concrete. Subgrade and earth surfaces shall be firm and moist. Placement of concrete on mud or frozen subgrade will not be permitted.

Items to be embedded in the concrete shall be accurately placed and anchored firmly. 

Forms shall be smooth and free of holes, dents, sags or other irregularities. All forms shall be coated with form release agent before being set into place.

All forms shall be braced and tied in such a manner that the finished concrete will be to the lines and grades specified in the drawings.

G. Reinforcement

All metal reinforcement shall comply with the provisions of ASTM-A-615, A-616, and A-617.

At the time concrete is placed, metal reinforcement shall be free of any loose, flaky rust, mill scale, oil or other coatings. All bars shall be bent cold. The minimum radius of bend shall be six bar diameters.

Metal reinforcement shall be placed according to the drawings and secured in position by concrete, metal or other chairs, spacers or ties.

Splices of bars shall provide an overlap equal to 30 times the diameter of the smaller bar, but not less than 6 inches.

The reinforcement shall be protected by a minimum of 2 inches of concrete unless shown otherwise on the drawings.

Metal reinforcement delivered to the worksite shall be stored above ground surface on wooden skids or platforms and protected from mechanical injury or corrosion. All fiber reinforcement materials shall be free of foreign matter.

H. Mixing

(1) Batch mixing at the Site:  For concrete mixed at the site of the work with paving mixers or stationary construction mixers, the time of mixing after all cement and aggregates are in the mixer drum shall be no less than 2 minutes.

(2) Ready Mix:  When used, ready-mixed concrete shall be mixed and delivered in conformance with ASTM-C-94. The concrete shall be discharged from the mixer within 1 ½ hours after adding the aggregate. This time shall be reduced to 45 minutes when the air temperature exceeds 90° F. All concrete shall be mixed for at least 2 minutes after all material and water are placed in the mixer. 
(3) Truck-mixed Concrete:  When concrete is mixed in a truck mixer loaded to its maximum capacity, the number of revolutions of the drum or blade at mixing speed shall not be less than 70, nor more than 100. If the batch is at least ½ cubic yard less than maximum capacity, the number of revolutions at mixing speed may be reduced to not less than 50. Mixing in excess of 100 revolutions shall be at the speed designated by the manufacturer of the equipment as agitating speed. The mixing operation shall begin within 30 minutes after the cement has been added to the aggregates and the water shall be added during mixing. When mixing is begum during or immediately after charging, a portion of the mixing water shall be added ahead of, or with, the other ingredients. Batch tickets shall be in conformance with ASTM-C-94. Unless otherwise permitted by the NRCS engineer, no mixing water in excess of the amount called for in the job mix, shall be added to the concrete during mixing, hauling or after arrival at the delivery point.

(4) Fiber Mixing:  Fiber may be added along with the fine and coarse aggregate or may be added last to the rotating drum in small amounts or preferably by blowing. Fibers shall be dispersed uniformly throughout the mix. Segregation or balling of the fibers during mixing may cause for rejection of the mix. Concrete shall be mixed and delivered in conformance with ASTM-C-94. 
I. Placing Concrete

Concrete shall be deposited as nearly as practicable in its final position to avoid segregation. Placing the concrete shall be carried on at such a rate that the concrete is plastic and flows readily into space between the bars at all times. Slump shall range from 2-4 inches.

Once placing is started, it shall be carried on as a continuous operation until placement of the section between construction joints is completed.

All concrete shall be thoroughly consolidated by suitable means during placement. It shall be thoroughly worked around reinforcement and embedded fixtures and into corners of the forms.

J. Cold Weather Requirements

When the atmospheric temperature may be expected to drop below 40° F at the time the concrete is delivered to the worksite, during placement, or at any time during the curing period, the following provisions apply:

(1) The temperature of the concrete at the time of placement shall be no less than 50° F, nor more than 90° F.

(2) When the daily minimum temperature of surrounding air is below 50° F, all concrete placed in the forms shall have a minimum temperature of 50° F. Adequate means shall be provided for maintaining this temperature for 3 days.

(3) The use of salt or other chemicals for prevention of freezing will not be allowed.   

(4) Concrete that has been frozen shall be removed and replaced.

K. Hot Weather Requirements

The temperature of the concrete shall be maintained at 90° F or below during mixing, transportation, placing by adding ice, if necessary, as a part of the required water content and only at the time of batching..

L. Construction Joints

Construction joints shall be made at the locations shown on the drawings. If construction joints that are not shown in the drawings, they shall be placed as directed by the NRCS Engineer. Surfaces of construction joints shall be cleaned of all unsatisfactory concrete, coatings or debris by washing and brushing with a wire brush. The surfaces shall be kept moist for at least one hour prior to placement of the new concrete.

M. Removal of Forms

Forms shall not be removed before 12 hours after placing the concrete unless otherwise specified by the NRCS Engineer. Forms shall be removed in such a ways as to prevent damage to the concrete. Supports shall be removed in a manner that will permit concrete to take the stresses due to its own weight uniformly and gradually.

N. Finishing Formed Surfaces

Immediately after the removal of the forms, all fins and irregular projections shall be removed from exposed surfaces.

On all surfaces, air or water holes, holes produced by the removal of form ties, cone-bolts, and she-bolts shall be cleaned, wetted and filled with a dry-pack mortar consisting of one part Portland cement, three parts sand that will pass a No. 16 sieve, and water just sufficient to produce a consistency such that the filing is at the point of becoming rubbery when the material is solidly packed.

Defective concrete and honeycombed areas shall be repaired immediately after the removal of forms. Defective concrete shall be repaired by cutting out unsatisfactory material and placing new concrete secured by anchors in the repair areas.

O. Finishing Unformed Surfaces

All exposed surfaces of the concrete shall be accurately screeded to grade and then wood-float finished.

Excessive floating and troweling of surfaces while the concrete is soft will not be permitted.

The addition of dry cement or water to the surface of the screeded concrete to expedite finishing is not allowed.

Joints and edges that will be exposed to view shall be chamfered or finished with molding tools.

P. Curing

All concrete shall be cured for a period of not less than 3 days. Concrete shall be moist-cured by maintaining all surfaces continually wet for the duration of the curing period. In lieu of moist-curing, and upon approval of the Engineer, the concrete shall be cured using an approved curing compound. The curing compound shall be applied at a rate of not less than one gallon per 150 square feet of surface. Only white pigmented compounds shall be used. Exposed surfaces shall have the compound applied as soon as the free water has disappeared. Formed surfaces shall have the compound applied immediately after the forms are removed and defective areas repaired.

Q. Structure Backfill

Fill material shall be free of sod, grass, rocks larger than 3 inches, frozen earth or other unsuitable material.

All fill material shall have sufficient moisture that a sample taken in the hand and squeezed shall remain intact when released.

Do not place backfill around block or concrete structure for three days after structure is completed.

Fill shall be placed in horizontal layers not more than 6 inches thick before compaction and shall be deposited and compacted at a uniform height on all sides of the structure by manually operated tampers. Do not use heavy equipment within 2 feet of any structure.

All fill shall be compacted at least to the density of the adjacent undisturbed earth.

R.
Wood Structures

All timber and lumber used shall conform to the requirements of the job.

The grade of the material shall not be less than select merchantable boards, construction grade beams or timbers.

All wood structures except redwood or cedar, where location and exposure are such that it is subjected to alternate wetting and drying, will be of treated quality either by an approved cold soak or pressure treatment process. If, after treatment, timber is cut or damaged, these areas shall be treated with hot creosote oil and/or covered with a coat of hot asphalt or coal tar pitch.

S.
Pipe
Either now or high quality used welded steel, corrugated steel, corrugated aluminum, wrapped aluminum, plastic or, concrete pipe approved by the Engineer, shall be used for all pipe structures. Place all pipe to the lines and grades shown on the plans.

T.
Concrete Building Blocks

Any standard 6‑inch minimum thickness commercial concrete building blocks that are sound, free from cracks and not badly chipped may be used. Use blocks with hollow core for all block construction. All holes in the blocks shall have one No. 4 reinforcing bar placed in and be filled with concrete. The reinforcing bar is to extend from the footing or base to within 3 inches of the top of the structure.

U.
Cement
The cement used shall be Portland cement, Types I, IP (MS), II, or V as specified for the job. Approved Class F pozzolans with LOI factor less than 3 percent may be used to replace not more than 25 percent of the cement by weight.

The R factor for class F pozzolan will be determined by the formula 

R =CaO‑5. 

       Fe2O3

Types of Cement Required for Concrete Exposed to Sulfate Attack

	Percentage water-soluble sulfate (as SO4) in soil samples
	Sulfate (as SO4) in water samples, ppm
	Cement type

	0.00 to 0.10
	0 to 150
	I or IP

	0.10 to 0.20
	150 to 1500
	II, II w/ class F pozzolan1 or IP (MS)


	0.20 to 2.0
	1500 to 10000
	V, V w/class F pozzolan II2 or IP (MS)


	2.0 or more
	10000 or more
	V plus class F pozzolan2


This requirement applies to fly ashes blended or interground cement or fly ash used as a substitute for cement at the time of batching. Refer to the following table for R factor values.   The cement content shall not be less than 5 bags/yd3 of concrete when fly ash substitution is made.

V.
Rubble Masonry
Rubble masonry structures shall be constructed using standard practices. Mortar shall, be a minimum of one part cement to three parts sand unless otherwise provided. All stone shall be clean and free from dirt, oil or other injurious material.

W.
Testing Fiber Reinforced Concrete
For workability test use ASTM C‑995 Test Method for Time of Flow of Fiber Reinforced Concrete Through Inverted Slump Cone. For flexure test use ASTM C‑1018 Test Method for Flexural Toughness and First Crack Strength for Fiber Reinforced Concrete.

X.
Cleanup
The job site shall have a neat appearance when finished. Loose rock shall be removed, buried or spread to blend with the surrounding ground surface. Waste materials consisting of trees, brush, discarded lumber, etc., shall be burned, buried or removed from the site. Noncombustible waste materials consisting of concrete or metal shall be buried or removed from the site. Forms and construction equipment shall be removed from the site.

3. Additional requirements for Plastic Pipe Turnout 
A.    Installation

The pipe turnouts shall be placed as shown on the drawings or staked in the field. If concrete, rock rip-rap, or other material is used for erosion control, then the pipe shall be of sufficient length to prevent erosion of the ditch to the toe intersect with field surface. The top of the pipe at the outlet shall be placed even with or below field elevation.

Port turnout ring shall be water tight and installed so it is secure to the concrete ditch lining or earthen ditch.

The ring shall be attached to the plastic pipe or ditch by adhesives and/or by mechanical means (rod with lug or bolted) so the pipe and ring will not be damaged. When adhesives are used, depending on site conditions, the attachment will be made by:

i. Bonding pipe directly to the ring of the port turnout,

ii. Bonding the plastic pipe 45 degree elbow to the ring of the port turnout, or

iii. Cutting the plastic pipe to the proper angle and bonding it directly to the concrete ditch.

B.
    Adhesives

Adhesives used for bonding shall be silicone adhesive or a two-part high strength, very high gap filing, epoxy resin base reaction adhesive specifically designed for bonding plastic to steel or concrete. The adhesive shall provide a water tight seal. The adhesive shall be able to withstand continuous immersion in water. All adhesives shall be applied according to the manufacturer’s recommendations.

All surfaces where adhesives will be applied shall be thoroughly cleaned to remove dirt, gravel and other foreign substances.  The assembly must be held in place and not disturbed until the initial cure time has elapsed.  For epoxy adhesive the assembly shall be allowed to cure for 24 hours (at 75-80 degrees Fahrenheit) before backfilling or putting water into the ditch.  Higher air temperatures will reduce the cure period and lower temperature will extend the cure period.

C.    Pipe trench construction.  

The trench width at any point below the top of pipe should be wide enough to permit the pipe to be easily placed and joined and to allow the initial backfill material to be uniformly placed under the haunches and along the side of the pipe.  Excavation shall be performed in such a manner so as to avoid damage to the concrete ditch.  Where the trench is precision excavated with a semi-circular bottom that closely fits the pipe, the width shall not exceed the outside diameter of the pipe by more than 10 percent.

The trench bottom shall be uniform so that the pipe can lay flat on the bottom without bridging.  Clods, rocks, and uneven surfaces that could damage or cause non-uniform support to the pipe will be removed.

If rocks, boulders, or any other material that can damage the pipe are encountered, the trench bottom shall be undercut a minimum of four inches below final grade and filled with bedding material consisting of sands or compacted fine-grained soils.

D. Pipe Placement  

The pipe shall be placed in the trench and allowed to come within a few degrees of the temperature that it will have after complete covering prior to any backfill (beyond shading and prior to connecting to other facilities).  Care shall be taken to prevent permanent distortion and pipe damage when handling during unusually warm or cold weather.  The pipe shall be uniformly and continuously supported over its entire length on firm stable material.  Blocking or mounding shall not be used to bring the pipe to final grade.

E.    Ultraviolet (UV) protection

The outlet of the pipe and other portions subjected to long-term exposure to ultraviolet (UV) radiation from sunlight shall be protected to prevent UV degradation.

Ultraviolet (UV) protection shall be by one of the following:

(1)
Pipe specially formulated with an UV stabilizer that will protect against solar degradation for a minimum of 10 years.

(2)
Apply Alkyd Enamel Paint on approved pipe surfaces.  The pipe surface shall be wiped down with a mineral spirit solvent and allow to surface dry.  Apply alkyd enamel having a minimum of 50% solid by volume.  Apply top coat of alkyd enamel.  The paint should provide 4-5 years protection against UV degradation.

(3)
An Acrylic Polyurethane Coating.  Lightly sand the pipe Surface with a 100-200 grit sandpaper.  Apply two coats of a two-component, high gloss industrial type acrylic polyurethane coating having a minimum of 50% solids by weight.  This coating should provide greater than a 5-year protection.

(4)
Reflective swimming pool paint or water based latex paint will be used on approved pipe surface.  Two coats shall be applied to the pipe.

4. Special Requirements

Installation shall be in accordance with the following drawings, specifications and special requirements.  NO CHANGES ARE TO BE MADE IN THE DRAWINGS OR SPECIFICATIONS WITHOUT PRIOR APPROVAL OF NRCS.

Other Requirements

     
5. Required Attachments

 FORMCHECKBOX 
  Plan Map showing location

 FORMCHECKBOX 
  Designs showing alignment, width, side slopes, drainage, erosion control, surfacing, traffic safety, and construction operations.

Drawings, No.      
6. Other Attachments 

 FORMCHECKBOX 
  Associated Practice Specifications     
 FORMCHECKBOX 
  Water Quality Considerations

 FORMCHECKBOX 
  Other      
7. Operation and Maintenance

This conservation practice is an asset to your farm or ranch.  This practice will need periodic operation and maintenance to maintain satisfactory performance.  The life of this practice or system is at least 10 years.  The life of this practice can be assured or extended by thorough and timely operation and maintenance.  Here are some recommendations to help you develop a good operation and maintenance program.

GENERAL RECOMMENDATIONS

 FORMCHECKBOX 
 Maintain the roadway surface in a good condition, which includes periodic grading or repair of the surface.

 FORMCHECKBOX 
 Prevent surface ponding by grading to remove depressions.

 FORMCHECKBOX 
 Limit livestock usage to periods that permit use without damage.

 FORMCHECKBOX 
 If fences are installed, they shall be maintained to provide warning and/or prevent unauthorized human or livestock entry.

 FORMCHECKBOX 
 Remove debris to prevent blockage of stream crossings, culverts or bridges.

 FORMCHECKBOX 
 Control all rodents or burrowing animals. Immediately repair any damage caused by their activity.

 FORMCHECKBOX 
 Immediately repair any damage from vandalism, vehicles, or livestock.

Specific Recommendations For Your Installation

     
� EMBED MSPhotoEd.3  ���








� R factor less than 1.5 for substituted or blended cement.


� R factor less than 0.75 for substituted or blended cement, where R =CaO�5 / Fe2O3.
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