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Section 41-8. Use for dowel bar retrofit.

Replace Reserved in section 41-8 with:
41-8.01  GENERAL
41-8.01A  Summary
Section 41-8 includes specifications for retrofitting concrete pavement with dowel bars at transverse joints and cracks.
41-8.01B  Definitions
transverse crack: Crack that runs from one longitudinal edge of the concrete slab to the opposite longitudinal edge of the slab.
transverse joint: Joint that runs from one longitudinal edge of the concrete slab to the opposite longitudinal edge of the slab.
41-8.01C  Submittals
At least 15 days before delivering dowel bar lubricant to the job site, submit the manufacturer’s recommendations, instructions, and SDS.
Submit each core in a plastic bag or tube for acceptance at the time of sampling. Mark each core with the location description.
41-8.01D  Quality Assurance
41-8.01D(1)  General
Not Used
41-8.01D(2)  Preconstruction Meeting
The additional personnel involved with the following activities must attend the preconstruction meeting:
1.	Cutting slots
2.	Placing dowel bars
3.	Placing polyester concrete

41-8.01D(3)  Preconstruction Training
After the preconstruction meeting and before cutting slots for dowel bars, provide preconstruction training for your personnel and the Engineer's representatives. Your trainer must be authorized.
Your attendees must be the same people who attended the preconstruction meeting.
The training must be:
1.	4 hours long
2.	Held during normal working hours
3.	Held no more than 2 weeks before dowel bar retrofit work starts

Training must include the elements of dowel bar retrofit construction including:
1.	Saw cutting slots
2.	Concrete removal
3.	Cleaning and preparing slots
4.	Placing dowel bars
5.	Mixing and placing polyester concrete backfill
6.	Opening to traffic and contingencies
7.	Test section construction
8.	Coring

You may request a waiver of the preconstruction training. Include verification of prior dowel retrofit work for the Department and documentation of prior training of your personnel.
41-8.01D(4)  Test Section
Before starting dowel bar retrofit work, construct a test section at a location determined by the Engineer. The test section must be at least 1 traffic-lane wide and at least 300 feet long. Drill cores for the Department's evaluation of dowel bar placement and concrete consolidation.
41-8.01D(5)  Quality Control
Drill cores under ASTM C42/42M. Core at locations determined by the Engineer and in the Engineer's presence.
Polyester concrete must cure at least 24 hours before coring.
A core test consists of 2 cores, 1 at each end of the dowel bar. Cores must be full depth, include, approximately 3 inches of dowel bar, and allow for measurement.
Perform at least 3 core tests per test section and 1 core test for every 75 joints or cracks retrofitted.
41-8.01D(6)  Department Acceptance
The Department accepts dowel bar retrofit based on core tests to determine alignment, placement, and polyester concrete consolidation.
41-8.02  MATERIALS
41-8.02A  General
Not Used
41-8.02B  Dowel Bars
Dowel bars must comply with section 40-1.
41-8.02C  Caulk
Caulk must be at least 50 percent silicone, designated as a concrete sealant, and comply with ASTM C834.
41-8.02D  Foam Insert
The foam insert must be stable in the presence of the freshly mixed polyester concrete. The foam insert must be either of the following:
1.	Closed-cell foam faced with poster board material or plastic-faced material on each side
2.	Rigid foam material

41-8.02E  Dowel Bar Support Chairs
Dowel bar support chairs must be epoxy-coated reinforcing steel that complies with ASTM A884/A884M or ASTM A934/A934M or be fabricated from non-corroding material that is stable in the freshly mixed polyester concrete. The chairs must firmly hold the dowel bars centered in the slots and a minimum of 1/2 inch above the bottom of the slot while the concrete backfill is placed and consolidated.
41-8.02F  Dowel Bar Expansion Cap
Expansion caps must:
1.	Be made of commercial-quality non-corroding material that is stable in the freshly mixed polyester concrete
2.	Be tight fitting
3.	Allow a minimum of 1/4 inch of movement at each end of the bar

41-8.02G  Dowel Bar Lubricant
Dowel bar lubricant must prevent polyester concrete from bonding to the dowel bar without impeding the polymerization of polyester concrete or damaging the epoxy coating. The lubricant may be any of the following external release agents:
1.	Silicone
2.	Carnauba wax
3.	Polyvinyl alcohol
4.	Any of the following fluoropolymers:
4.1.	Polyvinyl fluoride
4.2.	Fluorinated ethylene-propylene
4.3.	Perfluoroalkoxy
4.4	Polytetrafluoroethylene

41-8.02H  Concrete Backfill
Backfill dowel bar slots and core holes using polyester concrete.
The combined aggregate grading for polyester concrete must comply with gradation C.
41-8.03  CONSTRUCTION
41-8.03A  General
Retrofit concrete pavement with dowel bars at transverse joints and cracks where shown. Do not retrofit transverse joints or cracks that are within 3 feet of another joint or crack. Do not place a group of 3 dowel bars wherever any portion of the slots would be less than 1 foot away from a longitudinal crack or a corner crack.
Temporary pavement structure must be Type A HMA with a 3/8 inch aggregate gradation placed to the full slot depth. Place building paper against the dowel bar slot surfaces before placing temporary pavement structure.
41-8.03B  Saw Cutting
Before saw cutting, survey the existing traffic striping, pavement markings, and pavement markers to determine where delineation repairs will be required. Make 2 saw cuts in the pavement to outline the longitudinal sides of each dowel bar slot. The saw cuts for the dowel bar slots must be parallel to each other and to the longitudinal joints with a maximum tolerance of 1/4 inch. Saws must have gang-mounted diamond blades to provide the specified saw-cut spacing and must be capable of making 6 saw cuts for 3 dowel bar slots simultaneously. Adjust the length of the slots at skewed joints or cracks to meet the minimum dimensions shown. Immediately remove concrete debris, water residue, and paste with a high-powered mobile vacuum that minimizes dust.
41-8.03C  Removing Concrete
Remove concrete between saw cuts within 8 days of cutting dowel bar slots. Do not use jack hammers heavier than 38 pounds. If concrete removal damages the remaining pavement, stop concrete removal and inform the Engineer of corrective action before resuming removal activities.
After removing large concrete pieces with a jack hammer, use a small hammerhead to chip off rocks and burrs from the slot bottom. Slot bottoms must be parallel to the existing concrete surface.
41-8.03D  Cleaning and Preparing Slots
Clean exposed surfaces in the dowel bar slot by sand blasting until clean aggregate is exposed.
Immediately before dowel bar installation, vacuum the dowel bar slot to remove debris, excess moisture, and residue. Immediately after vacuuming the dowel bar slot, clean the slot with compressed air free of moisture and oil. Air compressors must deliver air at a minimum of 120 cfm and develop 90 psi of nozzle pressure.
41-8.03E  Sealing Joints and Cracks in Slots
After cleaning the dowel bar slot, seal the existing transverse joint or crack and any other exposed cracks with caulk at the bottom and sides of the slot. Any surface receiving caulk must be clean and dry. Place caulk a minimum of 1/2 inch beyond the edges of the slot into the existing transverse joint or crack.
41-8.03F  Placing Dowel Bars 
[bookmark: _GoBack]Clean the surface of dowel bars before applying dowel bar lubricant. Lightly coat the entire dowel bar with dowel bar lubricant by spraying or dipping the dowel bar before placing. Comply with the manufacturer’s instructions for placing dowel bars. Do not allow lubricant to drip onto the slot walls or bottom.
Place dowel bars within a tolerance of 1/4 inch: to the depth shown, parallel to the longitudinal joint and the pavement surface, and centered along the slot width. Center the dowel bars at the transverse joint or crack within a tolerance of 1 inch. Provide at least 1/2-inch clearance between the dowel bar bottom and the slot bottom.
Place a foam insert at the middle of the dowel bar to maintain the transverse joint or crack opening. Remove any existing joint seal material to accommodate the foam insert. Stabilize the foam insert with two 1/2 by 1/2-inch tabs before placing concrete backfill. The foam insert must remain in a vertical position and not leak during concrete placement.
41-8.03G  Placing Concrete Backfill
After dowel bars, expansion caps, support chairs, foam inserts, and caulk are placed, backfill dowel bar slots with polyester concrete.
Polyester concrete must be placed while it is plastic and workable.
Consolidate polyester concrete with a small handheld vibrator. The vibrator must be capable of thoroughly consolidating the polyester concrete material into the slot and around the dowel bar and dowel bar support chairs.
The concrete surrounding the dowel bars must be free of unconsolidated regions.
41-8.03H  Finishing Concrete
Finish the polyester concrete surface so the aggregate in the concrete is even with or above the surrounding concrete surface. If the aggregate settles after initial finishing you may add aggregate. Resin may be added if needed. Remove excess resin.
41-8.03I  Opening to Traffic
41-8.03I(1)  General
Fill slots before opening a lane to traffic.
41-8.03I(2)  Polyester Concrete
Determine the initial set time for polyester concrete under California Test 551. Before opening a lane to traffic, polyester concrete must be in place at least 4 hours plus 2 additional minutes for each 1 minute that the initial set time exceeds 30 minutes.
You may submit a request for authorization to use an opening age of less than 4 hours. Your request must include certified laboratory test results for compressive strength under California Test 551 or ASTM C109, conducted at material and ambient temperatures of 68 degrees F or less. The opening age must not be less than the time calculated using the following table:
	

	Time to reach 1250 psi compressive strength (hours: minutes)
	Minimum opening agea (hours:minutes)

	0:10–1:29
	2:15

	1:30–1:49
	2:30

	1:50–2:09
	2:45

	2:10–2:29
	3:00

	2:30–2:49
	3:15

	2:50–3:09
	3:30

	3:10–3:29
	3:45

	3:30 or more
	4:00

	aDuring placing, determine the initial set time for polyester concrete under California Test 551. Add 2 minutes to the minimum opening age for each 1 minute that the initial set time exceeds 30 minutes.



41-8.03J  Alternative Replacement
Instead of dowel bar retrofit, you may replace the concrete pavement under section 41-9. The new concrete pavement must be the same thickness as the removed pavement. Replace the entire slab between longitudinal joints or pavement edges and between transverse joints.
Where you replace concrete pavement, install dowels by drilling and bonding the dowels under section 41-10 or using dowel bar baskets under section 40-1.03D.
41-8.03K  Coring
After removing cores, clean, dry, and fill core holes with polyester concrete. Finish the backfill to match the adjacent pavement surface.
41-8.03L  Noncompliant Dowel Bar Retrofit
If dowel bar retrofit work is noncompliant:
1.	Stop dowel bar retrofit activities 
2.	Modify your equipment and procedures to demonstrate corrective action 
3.	Replace noncompliant dowel bars
4.	Perform additional core tests to verify compliance
5.	Construct another test section

41-8.03M  Grinding Pavement
Grind concrete pavement lanes with completed dowel bar retrofit under section 42. If sealing joints, grind the pavement before sawing and sealing the joints.
Grind within 30 days from the initial saw cutting for the dowel bar slots and at least 12 hours after placing polyester concrete.
41-8.03N  Repair Pavement Delineation
Repair pavement delineation removed or damaged by dowel bar retrofit under sections 81 and 84.
41-8.04  PAYMENT
Payment for grinding pavement is not included in the payment for dowel bar retrofit.
