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BEST CONSTRUCTION PRACTICES FOR PORTLAND CEMENT CONCRETE PAVEMENT (PCCP)
During a Quality Assurance Review (QAR) that was conducted during the summer of 2004, several issues were identified that may lead to long-term problems in the portland cement concrete pavement (PCCP) that CDOT and our Contractors are building.  The purpose of this Construction Bulletin is to provide guidance on improving the quality and long-term durability of PCCP by using the best possible construction practices.  All of the items below, and many others, must be discussed at the Concrete Pre-Paving Conference.  The agenda for this meeting is available in Appendix A of the Construction Manual, as revised in August 2004.  All project personnel should be familiar with the specifications that describe the work, and all specifications should be uniformly enforced, using appropriate engineering judgment.  The specific problems identified during the QAR were as follows:
Paver Stoppage - Frequent paver stoppage due to concrete delivery problems, equipment breakdowns, or other causes will result in pavement that is not as smooth as possible.  The Contractor will not earn the highest smoothness incentives that they could, and the traveling public will notice the roughness.  Subsection 412.10 of the Standard Specifications states that the “concrete shall be uniformly deposited on the grade…”  Construction Manual subsection 412.1.5 stresses the importance of communication between the project site and the concrete batch plant, and subsections 412.1.6, 412.1.8.1, 412.1.8.2, and 412.3.3 describe advance planning and details that should lead to less frequent paver stoppage.
Foreign Objects - Foreign objects such as soda cans and truck mud-flaps were observed in fresh concrete pavement on several projects during the QAR.  These spots can eventually develop into potholes.  Measures should be taken to keep contaminants from getting into concrete pavement.  The foreign objects must be removed, and the concrete must be properly repaired.  Standard Specification subsection 412.10, paragraphs 1 and 4 discuss this issue, as does Construction Manual subsection 412.3.3.
Hand Finishing – Excessive hand finishing is also undesirable, as it too can lead to potholes or rough spots.  Hand finishing was frequently observed during the QAR project visits.  Standard Specification subsection 412.12(a) states that hand finishing can only be allowed when mechanical finishing equipment breaks down (only for that concrete already deposited on the grade), and also for narrow or irregular areas or where use of mechanical equipment would be impractical.  Construction Manual subsections 412.3.3 and 412.4.1 contain additional information relating to hand finishing.  There are times, however, when limited hand finishing may improve the quality of the project.
Tining Depth and Consistency - Proper tining provides improved traction and drainage.  In contrast, unacceptable tining gives an unfavorable perception of quality to the traveling public, and may not function properly.  The QAR found that some tining was inconsistent, too deep, too shallow, or was performed at the wrong time, which resulted in slumping or tearing.  Tining equipment requirements are contained in Standard Specification subsection 412.07(c), and tining itself is described in 412.12(d).  The Contractor is required to provide a written tining plan to the Engineer for approval before commencing paving.  Tining guidance is provided in Construction Manual subsections 412.1.3, 412.1.6, and 412.4.3.  A previous Construction Bulletin (#2002-1) provides additional information on tining, including photographs of acceptable and unacceptable tining, and is available at: http://www.dot.state.co.us/DesignSupport/Construction%20Bulletins/Current/Current%20Construction%20Bulletins.htm
Application of Curing Compound – Proper application of acceptable curing compound ensures that the concrete cures properly and that the surface does not dry out, which can lead to surface or shrinkage cracking, which can in turn lead to freeze/thaw damage and other problems.  The QAR found several problems relating to curing.  Tining operations sometimes removed curing compound, and it was not re-applied.  Sometimes the curing compound was not applied within the thirty minutes allowable under the specification.  In other cases, the curing compound was totally absent or very sparsely applied, especially to the sides of the pavement slab or near construction joints.  Standard Specification subsection 412.14 describes CDOT’s requirements for the timing and application of curing compound.  Curing equipment is discussed in subsection 412.1.6 of the Construction Manual, and subsection 412.5 describes details of the curing operation.
Location of Sawed Joints - Properly located and constructed sawed joints are important to help control cracking, and can also provide some visual guidance to drivers.  At least three recent projects have had the weakened plane joints sawed in the wrong location.  Although repairs were attempted in some cases, CDOT has serious reservations about the long-term durability and maintenance costs of “extra” joints located in or near wheel-paths and in other incorrect locations.  Subsection 412.07(d) of the Standard Specifications discusses the requirements for concrete saws, and subsection 412.13(b) describes the requirements for weakened plane concrete pavement joints.  Revised M-standard M-412-1 contains details of sawed joints, including depth on sheet 5.  Note 3 on Sheet 1 requires submission and approval of a jointing plan if the Contractor must vary from the M-standard.  At the Pre-Paving Conference, the Contractor should describe the method that they will use to mark or otherwise ensure the correct locations of sawed joints.  Additional guidance about sawed joints is provided in Construction Manual subsections 412.1.6, 412.2.3, and 412.8.1.
In an attempt to correct the problem of joints sawed in the wrong location, a Standard Special provision available at: http://www.dot.state.co.us/DesignSupport/Construction/2005SpecsBook/2005SSP/412cpj.doc requires the removal and replacement of pavement with joints that are too far from the correct location.  In case a preformed compression seal must be used, such as on fast-track concrete pavement, the Standard Special provision at http://www.dot.state.co.us/DesignSupport/Construction/2005SpecsBook/2005SSP/412pcs.doc provides the requirements, including a diagram of that joint.
If you have questions, please contact Randy Furst in Project Development at 303-757-9233.
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