PAVEMENT SLAB STABILIZATION
	9-1-2015
	SPD 07-250



Description

This work shall consist of stabilization of existing concrete pavement slabs by furnishing and injecting expansive polyurethane material into the soils beneath the pavement.  Injection of material shall continue as needed until slab is lifted to the proper grade or as directed by the Engineer.

Materials

1. High Density Polyurethane Material or approved equal that shall meet the following criteria:

PROPERTY			    TEST 			RESULTS
Density				ASTM D 1622		3.8-4.2 pcf
Compressive Strength		ASTM D 1621		60 psi
Tensile Strength			ASTM D 1623		60 psi
Shear Strength			ASTM C 273		      	40 psi
Closed Cell content		ASTM 2858		      	85%
          
2. The material shall obtain 90% compressive strength within 30 minutes of injection and be a polyurethane-forming mixture, having a water insoluble diluent, which permits the formation of polyurethanes in excess water. 

3. Provide Type 3 material certifications for the material in accordance with Article 106-3 of the Standard Specifications. Provide a copy of the MSDS for the components of the material to the Engineer.

4. Non-shrink grout to patch drill holes.  Supplied by an approved manufacturer. Use within the shelf life and temperature limitation set by the manufacturer.

Construction Requirements

Schedule a pre-placement meeting prior to the beginning of slab stabilization with representatives from the Contractor, Subcontractor, Manufacturer, Project Engineer, Roadway Construction Engineer, Pavement Management Unit, Materials and Tests Unit, and State Pavement Construction Engineer. 

The repair material shall not be placed when the temperature of the subgrade material is below 32°F.

The installer shall submit a project specific Quality Control (QC) Plan detailing the installers key personnel (including contact information), equipment to be used, materials, proposed methods of pavement surface preparation including but not limited to  crack sealing, cleaning, sweeping and drying, drilling methods and procedures, tube installation, deep injection of material, and proper cleaning methods.  The Contractor shall submit the QC Plan to the Engineer a minimum of         7 days prior to placement of material. 

Equipment
Truck mounted Pumping Units.  As a minimum,  provide a truck with one mounted unit capable of injecting the polyurethane material at a controlled rate, into the aggregate base, subbase, or foundation soils to the required depth, and capable of controlling the rate of rise of the pavement. A second unit with the identical specifications shall be available at the work location for unforeseen failure of the main unit.  The secondary unit may be attached to the same truck or a separate vehicle.  The pumping units shall work together in such a manner that down time is minimized and does not affect the quality and performance of the polyurethane material.  Pumping units are equipped with certified flow meters to precisely measure the amount of each component injected so that the 1:1 ratio by volume is maintained for quality control and for accurate measurement of material for payment.  The certified flow meter shall have a digital output to show both pounds and gallons of each component material. Units shall be equipped with pressure and temperature control devices capable of maintaining proper temperature and proportionate mixing of the chemical components.

Drill.  The Contractor shall use Pneumatic or electric drills capable of efficiently drilling 5/8” to 2” diameter injection holes through concrete pavement without damaging the structural integrity of the existing pavement.  Drill host holes for the placement of injection tubing cut to proper length(s) as indicated on the field QC plan and dynamic cone penetrometer testing.

Equipment for Monitoring Movement.  Supply satisfactory equipment such as rotating laser levels and receivers to monitor movement of pavement to within 1mm to verify that the injected foundation soils have been properly densified and to ensure proper lift of pavement to grade if required.  Supply satisfactory differential fault meters to monitor movement of bridge approach at abutment walls and for correction of faulted jointed pavement.  Supply satisfactory horizontal movement monitoring equipment when injecting in the vicinity of MSE walls.  

Procedure:  
1. Drilling Holes and Installation of Injection Tubes.  Drill injection holes in the pattern as indicated on the field QC plan.  Drill holes 5/8 - 2 inches in diameter, vertical and round, and to a depth indicated on the approved field QC plan.  Install injection tubes to the prescribed injection depth or depths.
2. [bookmark: _GoBack]Mixing.  Using the flow meters, a quality check shall be performed on the ratio of the two part chemical system.  The part A (Resin) to the part B (ISO) ratio by volume should be 1:1.  Prior to performing the work each day, the Contractor shall reset the flow meters on the pumping units to zero.  The contractor shall perform a test shot of material from one gun at a time with a minimum of 0.5 gallons of each material, comparing the digital output in gallons of resin to the gallons of ISO to determine the injected ratio.  If the ratio is less than 0.95 or greater than 1.05, the system shall be checked for problems, adjusted, and the ratio rechecked until a proper ratio is assured.  Contractor shall repeat the quality check for all the injection guns to be used on the project. 
3. Foundation Soil Stabilization.  Inject the high density polyurethane material via injection tubes into the foundation soils beneath the pavement to the prescribed depth or depths in a top down manner.  Control the stabilization of the foundation soils by regulating the rate of injection of the material.  Continuously monitor for movement of the pavement.  Foundations soils are sufficiently stabilized when movement of the pavement is detected.  Injection may continue into the soils as needed to lift the pavement to grade, returning the pavement system to original construction grade, on top of a stiffened subbase or subgrade.  If no vertical movement has occurred, the Engineer may direct the Contractor to cease pumping.
4. Hole Patching.  Push down or drill out injection tubing to 2 inches below the pavement surface and install a rapid set, non-shrink patching material into the drilled out hole.  Strike patches flush with the surface of the surrounding pavement.
5. Opening to Traffic. Injected pavement should be at a minimum 90% strength and opened to traffic within 30 minutes of final injection of polyurethane or as approved by the Engineer.  Pavement shall be free of debris and swept clean prior to opening to traffic.   

Warranty
A two-year warranty against movement of more than 1/2 inch of the pavement.  In the event that movement of more than 1/2 inch in the injected areas occurs, Contractor shall return to inject the affected area to lift to proper grade at no additional cost to the Department.  

Measurement and Payment

Pavement Slab Stabilization Material will be measured and paid in pounds at the contract unit bid price for the pay item.  Pounds as measured by certified flow meters on each of the two chemical components and totaled to indicate total pounds of material.  Payment per pound includes but not limited to stabilizing slabs as specified or directed and includes furnishing, hauling, surface preparation, drilling, installation of tubing, deep injection, cleaning and incidentals necessary to fulfill the requirements of this pay item in accordance with the Plans, the Specifications and other terms of the Contract. Some material waste is expected as part of the injection process; however, payment for excessive waste material as determined by the Engineer shall not be made.

Pay Item										Pay Unit
Pavement Slab Stabilization Material							Pounds

