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This guidance is necessary because of confusion caused by occasional non-standard readings obtained from the MIT-Scan-2 when testing for dowel bar conformity. This construction bulletin clarifies examples of readings with the MIT-Scan-2 for the Standard Special Provision Revision of Sections of 105, 106, 412, and 601 Conformity to the Contract of Portland Cement Concrete Pavement and Dowel Bars for Transverse Weakened Plane Joints, dated April 26, 2012. Field evaluations have indicated instances when additional evaluation and/or engineering judgment may be required to fully analyze the field-placed dowel bar locations.

New section 412.11 is hereby added to the Construction Manual with the following text:

When dowels have been placed using a dowel bar inserter (DBI) machine, the MIT‑Scan‑2 has read the dowel positions very accurately, with a few detailed exceptions. (See attached illustrations.)

The MIT-Scan-2 should also be used for location of dowels placed in dowel baskets, but has been observed to have some detailed exceptions. (See attached illustrations.) A common cause of incorrect dowel bar placement is incorrect sawing of the transverse joint. The specification requires: The Contractor shall detail his methodology for ensuring correct marking of dowel bar insertion points and correct sawing of the joints.

There may be instances with dowel baskets where additional analysis and engineering judgment may be required to make a final determination of the acceptability of the placed dowel bars.

The Engineer is encouraged to discuss the proposed dowel placement and potential MIT-Scan-2 reading exceptions at the Pre-Construction or Pre-Pave conferences to determine a method of handling these conditions.

The exceptions do not waive the Contractor’s requirement to place dowel and tie bars per the specified contract tolerance.

This guidance is attached to this bulletin for your reference.  It is recommended that the MIT reading variance guidance be used on any concrete paving projects where the MIT-Scan-2 is used.  Before applying these guidelines, ensure the MIT-Scan-2 device has been calibrated properly and settings entered correctly.

If you have questions regarding this guidance document, please contact the Staff Materials Concrete and Physical Properties Unit or your Area Engineer in Contracts and Market Analysis.

References:
Construction Bulletins can be found on the CDOT intranet at: 
http://www.coloradodot.info/business/designsupport/bulletins_manuals/construction-bulletins
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1. Tie Bar Interference on two end bars

		Description

		Data Interpretation

		Recommendations



		In some cases tie bars can interfere with both the first and second bar readings on each side of the joint.  This only occurs when the tie bar spacing is in close proximity with the dowel bars and usually is a factor when bars are placed at less than 15" spacing from the joint required in the M Standards.  In new projects the tie bar spacing is changed to 18"from the joint and this problem should be eliminated.  

		This can be seen in the image of the bars.  Interference will be clear in the visual and can be assessed from there.  

		When tie bar interference is apparent the second and second to last bars may be excluded from the dowel evaluation with the Project Engineer’s concurrence.





Image: Tie bar interference with 2nd dowel bar









2. Pavement Variation in Depth

				Description

		Data Interpretation

		Recommendations



		Projects can have different pavement depths due to site conditions.  If the pavement thickness becomes too shallow (Less than or equal to 7"), the MIT scan can see the dowel bars in error because of their proximity to the machine. (Note: The MIT Scan allows entering depth as an input. Pavement depths less than 7" do not provide the necessary 3" top and bottom cover for the dowels.)

		In this case depth readings can be skewed to look like the bars are extremely shallow.  

		In the case where there is an image similar to the ones below, evaluate all of the data to see if all readings have been drastically skewed.  If they have been, then do not score that joint.  Eliminating the depth deviation in these cases is also pertinent.  Contact the Concrete & Physical Properties Unit for additional evaluation assistance.





[image: ]Image: Extremely shallow dowel readings










3. Dowel Bar Baskets

		Description

		Data Interpretation

		Recommendations



		When wire baskets are used to place the dowel bars there is a possibility of interference.  The extra metal creates a conductor for the magnetic signal to go through and can lead to substantial variances in location readings. (Note: Dowel basket shipping wires are not to be cut.)

		In experience to date, the baskets can affect MIT readings. They have shown to alter the depth readings but have been known to cause errors in other measurements as well.  When questionable readings occur the magnetic image can also be used to identify if bars have fallen or have been substantially moved.  The MIT can generally show if bars are missing or the basket has been shifted or tilted. 

		When viewing the images it is easy to locate when a bar has been dropped during the pavement process.  The image below is an example of such an image.   Other measurements such as side shift can be cross referenced on these images as well.  Contact the Concrete & Physical Properties Unit for additional evaluation assistance.  The Contractor has the option to field verify bars that they may question MIT results.





Image: Fallen dowel bar









4. Severely Misplaced or Misaligned Dowel Bars

		Description

		Data Interpretation

		Recommendations



		Dowel bars can be misplaced or misaligned in such a way that the MIT scan just gives error messages for readings instead of numbers.  This can happen with a misplaced saw cut, fallen bar, or significantly moved basket.

		The data will show errors but the magnetic imaging will reveal what is going on with that particular bar or joint.  

		In this case look at the image to determine any major flaws in the joint.  The image below is an example of this type of occurrence.  Cut bars, retrofit, or replace the joint based on the image evaluation.





Image: Pushed dowel basket

[image: ]







5. Metal Objects in Close Proximity to the Scanner

		Description

		Data Interpretation

		Recommendations



		Metal objects in very close proximity to the scanner during testing can cause the scan to pick up the magnetism from the objects and give false readings.  Objects that cause false readings can be equipment, small tools, and steel toed boots if boots are placed directly next to the scanner.  The distance from the scanner that is required to mitigate false readings varies with the size of the metal object.

		Depending on the placement and size of the object, all measurements can be affected.  The magnetic image of the dowel bars is the best way to identify if there was interference.

		In these cases it is best to exclude the bars/joints affected by the metal object interference.







6. Utility Interference

		Description

		Data Interpretation

		Recommendations



		Shallow utilities under or around the pavement can cause magnetic interference.  Take note of existing utility locations and new utility installations when using the MIT scan.

		The magnetic image of the dowel bars is the best way to identify if there was interference.

		In these cases it is best to exclude the bars/joints affected by the utility interference.





7. Metal Debris Contamination

		Description

		Data Interpretation

		Recommendations



		Metal debris underneath or in the pavement can cause false readings in the MIT scan.

		The magnetic image of the dowel bars is the best way to identify if there was interference.

		In these cases it is best to exclude the bars/joints affected by the metal debris interference.
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General notes: 

The MIT Scan has been proven to be an accurate device to measure dowel bar placement. The CDOT field personnel should work with the Contractor to positively identify bars that they may question MIT results due to potential impacts noted above. Item 5 to 7 are less common and the Contractor should take care to try and avoid these situations whenever possible. The Concrete and Physical Properties Lab may be contacted for advice if results are questioned.
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