
ITEM #1002232A – Traffic Control Foundation - span pole – Type C
ITEM #1002233A – Traffic Control Foundation - span pole – Type d

Description:  This item consists of furnishing and installing a foundation of the type specified in accordance with the plans, as directed by the Engineer and in conformance with this specification.   

Materials:  Concrete for the formed top of foundation shall conform to the requirements for Class “F” Concrete in Section 6.01 and shall attain a 28-day compressive strength of 4,000 psi (27.6 MPa).  
Concrete for the drilled shaft below the construction joint shall also conform to the requirements for Class “F” Concrete, except for the following:
· Entrained air will  not be allowed
· Accelerators will not be allowed
· Slump shall be at least 6” to 8” (150mm to 200mm) for placement in dry shafts and about 8” (200mm) when wet or casing methods are used.  Slump shall not exceed 8” (200mm).
· A trial mix study for drilled shaft concrete should include the construction of a graph of slump loss versus time after batching.  A proper mix design will maintain a slump of at least 4” (102mm) for at least 4 hours (the 4-inch (102mm ) slump value is the minimum at which adequate fluid pressures can be assumed to develop against the sides of the drilled shaft hole). Testing shall be performed at the approximate temperature at which the concrete will exist in the field.  An increase in temperature of 18 degrees F. (10 degrees C.) will increase the rate of slump loss by a factor of approximately 2.

Type III cement is prohibited.
Reinforcing steel shall conform to the requirements of Section 6.02 and Article M.06.01.

Anchor rods shall conform to ASTM F1554, Grade 105 (Grade 725). The leveling nuts shall conform to ASTM A563, Heavy Hex Grade DH (A563M, Heavy Hex Class 12).  The internal threads of nuts shall be re-tapped after galvanizing to accommodate the increased diameter of the rods. The washers shall conform to ASTM F436 (F436M), Type 1. The rods, nuts and washers shall be galvanized in accordance with ASTM A153 (A153M), Class C.  Hooked anchor rods are not permitted.  Welding to anchor rods is not permitted.
Anchor plates shall conform to the requirements of AASHTO M270, Grade 50 (Grade 345), galvanized.  The Contractor shall not drill holes or perform other operations on plates that are harmful to the galvanizing.  
Rigid metal conduit, ground rod sleeves and related hardware and end caps shall be galvanized steel conduit and shall conform to Section M.15.09.

Bare copper grounding conductor shall be #8 AWG stranded bare copper wire conforming to M.15.13.  The grounding bolt shall be stainless steel with a hex head.

Ground rods shall be 5/8-inch (16mm) in diameter by 12-feet (3660mm) long copper clad steel.  The copper cladding shall be a minimum thickness of 0.128 inches (4mm).  The ground rod clamp shall be a square-head bolt type listed for direct soil burial.
Zinc-rich field primer for touch up of galvanized hardware shall conform to the requirements of ASTM A780.  The use of aerosol spray cans will not be permitted.

Granular Fill for backfill around formed foundation shall conform to Article M.02.01.
Bituminous concrete shall be as directed by the Engineer.

Topsoil shall conform to Article M.13.01.

Fertilizer shall conform to Article M.13.03.
Seed Mixture shall conform to Article M.13.04.

Mulch Materials shall conform to Article M.13.05.

Any admixtures proposed for use in a bentonite slurry, if used to construct a drilled shaft, shall be approved by the Engineer.  Bentonite slurry properties may be adjusted to suit field conditions with the approval of the Engineer.  Polymer or other slurry materials may be submitted to the Engineer for review.

Construction Methods:

Submittals:   The Contractor is required to submit the following:
1. Working Drawings
· The Contractor shall obtain survey elevations of the ground surface at the foundation.  He shall submit to the Engineer for approval an elevation view of the foundation showing:

· The proposed foundation with elevations at the top and bottom of the proposed foundation

· The proposed elevation at the mandatory construction joint

· The existing ground elevations at the high and low side of the proposed foundation

The Contractor shall furnish the approved foundation elevations to the reinforcing bar detailer.  These elevations shall be included with the foundation reinforcing shop drawings when submitted to the Designer for review.

· The Contractor shall submit a foundation constructability plan which includes the following:
· Access to the area including the following, when applicable:

· Temporary road

· Removal of guide rails or concrete barriers

· Utility locations and drainage installations that could obstruct construction 
· Clearing and grubbing (this shall be accomplished in accordance with Section 2.01)
· Traffic Protection including the following applicable considerations:

· Temporary guide rails and/or concrete barriers

· Maintenance and Protection of Traffic Control Plans for work that cannot be accomplished using the Typical Traffic Control Plans

(All work to install the camera pole foundation shall be accomplished in accordance with Article 1.08.04 – Prosecution & Progress and item 0971001A- Maintenance & Protection of Traffic unless otherwise approved in writing by the Engineer)
· Drilling procedure including all calculations and specifications associated with the Contractor’s proposed drilling procedure and tools and machinery used. 

· Fabrication drawings

· The use of hooked anchor rods in not permitted

· Welding of anchor rods is not permitted

2. Shop Drawings
· The Contractor shall submit shop drawings for the reinforcement including the following:

· A note indicating that no welding of reinforcement will be allowed.  

· Supplemental cages or ties that will be used to lift the reinforcing cage and prevent distortion. Reinforcing cages shall be tied adequately for handling, but may need internal ties or cages, which shall be detailed for approval.  The support bars or cage, if intended to remain in the finished foundation, shall be arranged so as not to interfere with concrete placement.  Supplemental cages, if composed of weldable bars, may be welded, but may only be secured to the designed cage by ties.

· The Contractor shall submit shop drawings for the anchor rods and plates including the following:

· Material designations

· Length and diameter of anchor rods

· Number of anchor rods

· Thickness and dimensions of anchor plate

· Anchor rod hole diameters and locations, including bolt circle diameter and edge distance
· Angular orientation of the anchor rods around the bolt circle

· Galvanizing requirements

Constructing the Drilled Shaft Portion of the Foundation
The Contractor is responsible for properly locating the foundation.  He shall notify the Engineer two weeks before beginning to drill the foundation.  Should ledge, high ground water, or unsuitable materials be encountered, the Contractor shall notify the Engineer immediately so the Engineer may determine if relocation or alteration of the foundation is necessary. 

This work may require rock excavation, drilling rock or using slurry filled shafts through whatever materials are encountered to reach the depths indicated on the plans and specifications.  The Contractor shall submit a sequence plan outlining drilling, casing, slurry, reinforcement and concrete placement procedures for the Engineer to review.

Construction of drilled shaft shall be in accordance with AASHTO Standard Specifications for Highway Bridges 2002 Division II, Section 5 and with U.S.D.O.T. Publication FHWA-IF-99-025, “Drilled Shafts:  Construction Procedures and Design Methods.”
The maximum allowable horizontal variation of the center of the top of the drilled shaft from the required location shall be 0.5% of the shaft diameter.

The concrete shaft shall not be out of plumb by more than 1% of the total length.
Should the depth of drilled shaft extend below the depth shown on the plans, a minimum of one half of the longitudinal bars required in the upper portion of the shaft shall be extended the additional length by adding longitudinal reinforcing bars at the bottom of the cage.  Tie or spiral bars shall be continued for the extra depth and the stiffener bars shall be extended to the final depth.  All longitudinal and transverse bars shall be lap spliced or spliced with mechanical splices.  Welding to the reinforcing steel will not be permitted.

Approved cylindrical concrete feet (bottom supports) shall be provided to insure that the bottom of the reinforcing cage is maintained the proper distance above the base.

The drilled shaft concrete shall be placed as soon as possible after the placement of reinforcing steel.  Concrete shall be placed to the level of the construction joint shown on the plans.  Longitudinal reinforcing shall extend above the construction joint to within 3” of the top of foundation.

Casings, if used in drilling operations, shall be removed from the hole.  The casing may be removed as concrete is placed provided a 5 foot (1525mm) head of concrete is maintained, or the casing may be removed after the concrete has been poured, provided that the concrete has not been set.  Separation of the concrete by hammering or otherwise vibrating the casing during withdrawal operations shall be avoided.

Concrete may be placed by free fall in dry holes if dropped vertically and concrete does not hit the reinforcing, supporting cage or the side walls of the shaft before it reaches the base.  Smaller maximum-sized aggregate in the concrete mix will increase cohesion of the mix and discourage segregation.  Concrete placement down the center of the shaft shall be directed by use of a hopper and drop chute.

Concrete may be placed in wet installations by tremie or concrete pump.

Concrete placement shall be continuous from the bottom of drilled shaft to the construction joint at the top.  The elapsed time from the beginning of concrete placement in the shaft to the completion of the placement shall not exceed 2 hours.  Admixtures such as water reducers, plasticizers, when approved for use, shall be adjusted for the conditions encountered on the job so the concrete remains in a workable plastic state throughout the 2-hour placement limit.  Prior to concrete placement, the Contractor shall provide test results of both a trial mix and a slump loss test conducted by an approved testing laboratory using approved methods to demonstrate that the concrete will maintain a minimum slump of 4” (102mm) for 4 hours.  Tests shall be conducted at temperatures comparable to those at which the concrete will be placed.  
Constructing the Top of the Foundation
The top portion of the concrete foundation shall be formed and reinforced as shown on the plans.  The top surface shall be level within ± 1/8" (± 3mm).  The shape may be round or square as shown to facilitate forming.  If a square shape is chosen, additional reinforcing is required to reinforce the corners and flat sides.
The number of conduits in the foundation shall be as shown on the plans.  Electrical conduits of the size specified on the plans shall extend 2 feet (610mm) out from the side of the formed portion of the foundation. All conduit ends terminating below grade shall be capped with a malleable iron cap.  All above grade conduit ends shall be terminated with an insulated bonding bushing with tinned insert.  Conduit caps shall be installed before the concrete is placed and shall remain in place until the cable is installed.
Rigid metal conduit, drain pipe, anchor rods and the anchor plate shall be placed and secured in proper position in the formed portion of the top of foundation.  A template shall be used to hold the required anchor rod assembly, ground rod sleeve and conduits in their correct positions.  The orientation of the anchor rods on the bolt circle are important to the positioning of the handhole on the pole.  The anchor rod locations shall be in accordance with approved shop drawings.  Each anchor rod shall be fitted with two leveling nuts and double nuts above the base plate.  Conduits shall extend up from the top of foundation to the height shown on the plans.
Concrete shall be placed in the forms in accordance with the applicable provisions of Subarticle 6.01.03-8.
Curing of the concrete shall be performed in accordance with Subarticle 6.01.03-19. 
Forms shall not be removed until after the concrete has hardened properly and not less than 24 hours after the concrete has been placed.  

The portions of the foundations that will remain exposed to view shall be finished to the satisfaction of the Engineer and in conformance with the pertinent requirements of Subarticle 6.01.03-21.

The Contractor may install the camera pole after a minimum of 7 days of proper curing of the concrete if he can show that the concrete has reached 3000 psi (21MPa) as confirmed by test cylinders.  Concrete cylinders shall be cast, cured and tested in accordance with Subarticle 6.01.03-22.  A sufficient number of cylinders shall be cast to enable further testing at a later date if the compressive strength is determined to be below the minimum strength specified.
Where a foundation is placed within or adjacent to a concrete sidewalk, the entire section of sidewalk between joints shall be replaced in accordance with Section 9.21, unless otherwise directed by the Engineer.

Method of Measurement:  This work will be measured for payment by the number of foundations completely installed and accepted.  

Basis of Payment:  The work will be paid for at the contract unit price each for “Traffic Control Foundation - Span Pole – Type C”, or “Traffic Control Foundation - Span Pole – Type D,” complete in place, which price shall include layout, cutting and removing existing pavement, excavation, drilling, temporary casing, slurry, granular fill, backfill, concrete, reinforcing, anchor rods and plates, nuts and washers, rigid metal conduit sweeps, pvc weepholes, ground rod, ground wire, clamps, bonding bushings and grounding bolts.  It shall include topsoil, grading, seeding, fertilizing, mulching, riprap, restoration of bituminous concrete sidewalk and pavement surfaces treatments to be restored, as directed by the Engineer, and all materials, equipment, labor, tools and work incidental thereto.  
All concrete sidewalk replaced due to foundation installation shall be paid for at the Contract unit price for “Concrete Sidewalk.”
When rock is encountered within the limits of excavation, its removal will be paid for at the Contract unit price per vertical foot (vertical meter) for “Rock-in-Foundation Excavation,” which price includes any additional excavation to remove the rock and any additional concrete required to fill the excavation beyond the designed foundation hole dimensions. Rock-in-foundation excavation is defined as rock in definite ledge formation, boulders, or portions of boulders, cement masonry structures, concrete structures or Portland cement concrete pavement with a cross-sectional area that exceeds 50% of the cross-sectional area of the designed foundation hole.

The protection and restoration (if necessary) of existing underground wiring, conduits, drainage structures, pipes and underdrain systems within the excavation limits will not be paid for separately, but will be included as part of the work.

The restoration of existing surface treatments (pavement, slope protection, topsoil & seed, etc.) in all areas disturbed by the work will not be paid for separately, but will be included as part of the work.  The Engineer will determine the type, thickness and horizontal limits of the surface treatments to be restored.

No direct payment will be made for the work of testing the concrete from the drilled shaft or formed top of foundation in accordance with Subarticle 6.01.05-5.  Concrete cylinder curing boxes will be measured for payment for each box ordered and accepted in accordance with Section 6.12. 
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