Section 2360.7C of the Specification is deleted and replaced with the following provision.

C

Pavement Smoothness Specification -- Percent Improvement (% I): 

C1

General

Pavement smoothness will be evaluated by percent ride improvement.  Final mainline pavement smoothness will be compared to the original pavement smoothness as measured by International Roughness Index (IRI) to determine the percent ride improvement.  An Inertial Profiler (IP) will determine IRI and California Test Method 526 will be used to determine bump and dip location and magnitude.  Table 2360.7-A (IRI) shows pavement surfaces that are excluded from smoothness testing but subject to 2360.7B surface requirements.  Unless otherwise authorized by the Engineer, all smoothness testing shall be performed in the presence of the Engineer.  The Engineer and the Contractor shall mutually agree upon scheduling of smoothness testing so that testing can be observed.  Any testing performed without the Engineer’s presence, unless otherwise authorized, may be ordered retested at the Contractor’s expense.  

Table 2360.7 – A (IRI)
Testing Exclusions
	Ramps, Loops

	Side Streets, Side Connections 

	Turn Lanes, Storage Lanes, Crossovers

	Shoulders         

	Intersections constructed under traffic 

	Sections less than 15.24m [50 ft] in length 


C1A

Smoothness Requirements


Pavement smoothness will be based on percent improvement of the finished pavement smoothness as compared to the original pavement smoothness.  Stationing used shall be the same for each segment to allow for a direct comparison of percent improvement.  The Contractor shall profile the original pavement surface and determine an original segment IRI value for each lane before commencing work.  After the work has been completed the Contractor shall profile the finished pavement smoothness and determine a final segment IRI.   In addition, the Contractor will run each lane trace through California Test Method 526 to determine the magnitude and location of all existing bump(s)/dip(s) before commencing work.   

C2

Measurement


Smoothness will be measured with an Inertial Profiler (IP), which produces both an IRI value and a  profilogram. (profile trace of the surface tested).   The IP shall conform to the Class 1 requirements of ASTM E950-94 and must be certified according to the most recent procedure on file in the Bituminous Office.  One pass will be made in each lane, 2.74 m [9 feet] from centerline.  The IP shall be run in the direction the traffic will be moving.  Each lane will be tested and evaluated separately.  The Engineer will determine the length in kilometers [miles] for each mainline traffic lane.   The IP shall be operated at the optimum speed as defined by the manufacturer.  

C3

Smoothness testing

The Contractor will furnish a properly calibrated, documented, and certified IP.  The IP shall be equipped with automatic data reduction capabilities.  Computer programs used to calculate the IRI statistic from a longitudinal roadway profile shall follow the procedure developed by the World Bank for a quarter-car simulation as described in NCHRP report 228.   

 Certification documentation shall be provided to the Engineer on the first day the IP is used on the project.  User selected profilograph or IP settings are on file in the Bituminous Office.  The Contractor shall furnish a competent operator, trained in the operation of the IP and evaluation of both California Test Method 526 and the International Roughness Index. 


 The Contractor shall remove all objects and foreign material on the pavement surface prior to surface evaluation by power brooming.

The pavement surface will be divided into sections which represent continuous placement.  A section will terminate 15.24m [50 ft] before a bridge approach panel, bridge surface, manhole or similar interruption.  In the final pavement evaluation, a day's work joint will be included in the trace with no special consideration.  A section will be separated into segments of 0.1 km [0.1 mi].  A segment will be in one traffic lane only.


An IRI value shall be computed for each segment of 15.24m [50 ft] or more.  The IRI value will include the 15.24 m [50 ft] at the ends of the section only when the Contractor is responsible for the adjoining surface.


End of run areas not included in the IRI value and any sections of pavement less than 15.24m [50 ft] in length shall be checked longitudinally with a 3.028 m [10 ft] straight edge and the surface shall not deviate from a straight line by more than 6 mm in 3.028 m [1/4 inch in 10 ft].  Transverse joints shall be evaluated by centering the straightedge longitudinally across the transverse joint.  


Both the original IRI values and bump summary shall be furnished to the Engineer prior to the start of any pavement work.  The final IRI values and bump summary for each segment of pavement must be furnished to the Engineer within 5 days after all mainline pavement placement. Identification of all bumps and dips, with signature of the Operator shall be included with the submitted IRI trace.  


         The Contractor will submit an evaluation to the Engineer within five days after all mainline pavement placement.  The evaluation submitted shall be in tabular form, with each 0.1 km [0.1 mile] segment occupying a row.  Each row shall include the beginning and ending station for the segment, the length of the segment, the original and final IRI value for the segment, the percent improvement for the segment, the IRI based incentive/disincentive in dollars for the segment, and the deductions for bumps in dollars for the segment.  Each continuous run will occupy a separate table and each table will have a header that includes the following: the project number, the roadway number or designation, a lane designation, the mix type of the final lift, the PG binder of the final lift, the dates of the original and final smoothness runs, and the beginning and ending station of the continuous run.  Each table will have a summary at the bottom that includes the following: a subtotal for the IRI based incentive/disincentive, a subtotal for the bump deductions, and a total for incentive/disincentive for both IRI values and bumps.  
The Contractor will be responsible for all traffic control associated with the smoothness testing of the original pavement and the final pavement surface.


Any portion of the project may be retested if the Engineer determines that the Contractor's test results are in question.  This applies to both the original and final evaluation of smoothness.  If results are found to be inaccurate, the Contractor will be charged at a rate of $155.34 per lane km [$250 per lane mile] that is retested, with a minimum charge of $500.00.  If the results are found to be accurate, the Department will pay the Contractor at a rate of $155.34 per lane km [$250 per lane mile] that is retested, with a minimum charge of $500.00.

C4

IRI Values


The IP shall be equipped with automatic data reduction capabilities for determining the IRI values unless otherwise authorized by the Engineer. 


An IRI value shall be calculated for each segment of the original and final pavement surface.  The IRI values shall be determined by following NCHRP report 228.  The IRI values shall be reported in units of m per km [inches per mile].  When there is a segment equal to or less than 76.2 m [250 ft] in length at the end of a lane of paving, the IRI value for that segment shall be mathematically weighed and added to and included in the evaluation of the adjacent segment.  Segments greater than 76.2 m [250 ft] in length will be evaluated individually.

C4a

Bumps and Dips



Bumps and dips equal to or exceeding 10.2 mm in a 7.62 m (0.4 inch in a 25 ft) span shall be identified separately.  Use California Test Method 526 to determine location and magnitude.   When the profile trace shows a successive, uninterrupted bump, dip; or dip, bump combination (up to a maximum of 3 alternating trace deviations that relate to one bump or dip on the roadway), identify and evaluate these occurrences as one event. 
C5

Surface Correction


The Contractor shall correct, by diamond grinding, all areas represented by deviations of 15.2 mm [0.6 inch] or more as measured by California Test Method 526.


The Contractor may elect to correct pavement segments having no more than two events or two individual bumps or dips with a vertical deviation of 10.2 to 15.2mm [0.4 to 0.6 inch] in a 7.62 m [25 foot] span, however, the Engineer may overrule the Contractor’s decision and require correction of an event, by diamond grinding, when a field review of the ride characteristics of that bump or dip, as determined by the Engineer, are unacceptable.  Correction of segments with more than two events or two individual bumps or dips, as defined above, will be allowed only when approved or required by the Engineer.  When correction is allowed, the corrective method may be limited to diamond grinding.  The Contractor will be assessed a penalty for dips or bumps of 10.2 to 15.2mm [0.4 to 0.6 inch] that are not corrected.  Bumps and dips not corrected will also be included in the evaluation for the segment smoothness.  Corrected dips or bumps will be considered satisfactory when the profilogram shows the dips or bumps are less than 10.2 mm in a 7.62 m [0.4 inch in a 25 foot] span.

Unless otherwise approved by the Engineer, corrective work shall be by diamond grinding.  Other methods, if required, may include; overlaying the area, or replacing the area by milling and inlaying.  Any corrective actions by milling and inlay or overlay shall meet the specifications for ride quality over the entire length of the correction, including the first and last 15 m [50 feet].  Bumps or dips in excess of 10.2 mm [0.4 inches] at transverse joints at areas of corrective actions utilizing overlay or milling and inlay, shall be removed by diamond grinding.  The Contractor shall notify the Engineer prior to commencement of the corrective action.  If the surface is corrected by grinding, all ground areas shall be treated with an emulsified asphalt fog seal conforming to Mn/DOT 2355. If the surface is corrected by overlay, inlay or replacement, the surface correction shall begin and end with a transverse saw cut. 


The Engineer may require that the Contractor, at no expense to the Department, correct segments with a percentage improvement of less than 20%.  The Engineer shall approve of the Contractor’s method of correcting segment(s) prior to the Contractor starting corrective work.  The Engineer may assess a penalty in lieu of requiring corrective work.  


Bump, dip, and smoothness correction work shall be for the entire traffic lane width. Pavement cross slope shall be maintained through corrective areas.  


All corrective work shall be subject to the approval of the Engineer.  After all required corrective work is completed a final segment(s) IRI value and bump/dip tabulation shall be determined and compared to the original segment(s) IRI value and bump/dip tabulation.  Corrective work and re-evaluation will be at the Contractor’s expense.

C6 

Payment

The cost of certified smoothness testing and associated traffic control is incidental to the cost of the Hot Mix Asphalt.


The Contractor may receive an incentive payment or be assessed a penalty based on the number of segments and the percent improvement of the final pavement smoothness as compared to the original pavement smoothness.   The total ride incentive shall not exceed 5% of the total mix price.  Pay adjustments for incentives will only be based on the percent improvement before any corrective work has been performed.  Any segment that contains corrective action for IRI value and/or bumps is not eligible for incentive pay.   Percent improvement (%I) will be calculated as follows:


(% I) = (Original Segment IRI - Final Segment IRI ) X 100




    Original Segment IRI 

For calculations purposes, use IRI values with two significant digits to the right of the decimal and round final percent improvement answer to one significant digit to the right of the decimal.  Follow Mn/DOT rounding procedures per the Bituminous Manual section 5-693.730.  


Incentive/disincentive payments for pavement smoothness will be made in accordance with Table 2360.7-B6 (IRI) and the following:

1)
An incentive will apply when the percent improvement per segment is greater than or equal to 60.0%. 
2)
Neither an incentive nor a disincentive will apply when the segment percent improvement is equal to or greater than 40.0% and less than or equal to 59.9%.   

3)
A disincentive will not be assessed when the percent improvement is equal to or greater than 20.1% and the final IRI segment value is less than or equal to 0.79 m/km [50.0 inches/mile].
4)
A disincentive will be assessed when the percent improvement is equal to or less than 39.9% and the final IRI segment value is greater than 0.79 m/km [50.0 inches/mile]. 
5)
Corrective action will be required for any segment that is equal to or less than a 20.0% improvement and the final IRI segment value is greater than 0.79 m/km 0.79 m/km [50.0 inches/mile].

.

The Contractor will not receive an incentive payment for ride if more than 25% of all density lots for the project (mainline paving) fail to meet minimum density requirements.


For each traffic lane, a $450 penalty will be assessed for each bump or dip greater than 10.2 mm [0.4 in] that is not corrected.  Bumps or dips resulting from a construction joint will be assessed a $900 penalty.


The Engineer may, at his discretion, assess a penalty of $280 per 0.1 km [$450 per 0.1 mile] in lieu of requiring the Contractor to take corrective action when the percent improvement of a segment indicates corrective action is necessary.  

Table 2360.7 – B6 (IRI)

Pavement Smoothness -- Percent IRI Improvement
	Percent Improvement (%I)
	Dollars per Segment   (Metric)
	Dollars per Segment 

[English]

	       More than 85.0 
	95
	[150]

	70.1  - 84.9
	65
	[100]

	60.0 - 70.0
	35
	[50]

	 40.0 - 59.9
	0
	[0]

	30.0 – 39.9
	(35)
	[(50)]

	 20.1- 29.9
	(65) 
	[(100)]

	   Less than or equal to 20.0 
	Corrective Action
	Corrective Action


