U00745 - IRI Pavement Smoothness
(2015 Specifications: 10-2-15)

(Use this Unique Specification when IRI pavement smoothness specifications are required by the pavement design report.  Add the following subsections to the appropriate locations of Section 00745.)

00745.02 Definitions - Add the following definition:

[bookmark: _GoBack]Localized Roughness - An area that exceeds 140.0 inches per mile in a continuous International Roughness Index (IRI) evaluation over a 25.0 foot base length.

00745.70  Pavement Smoothness - Replace this subsection, except for the subsection number and title, with the following:

Construct the pavement wearing surface of traffic lanes to a profile that does not deviate from longitudinal and transverse smoothness more than the specified limits of 00745.73.

Perform profiling and straightedge testing under the supervision of the Engineer with equipment furnished and operated by the Contractor at no additional cost to the Agency, according to ODOT TM 772.  Complete all required smoothness testing no later than 7 Calendar Days following final completion of all traffic lane paving on the Project.  The Contractor accepts the risk that the smoothness may be affected by exposure to traffic between the date the traffic lanes are paved and the date the smoothness testing is completed.  If the Contractor elects to perform smoothness measurements on a day other than the day the pavement is placed, additional traffic control required for smoothness measurement, and not required for other Work, will be at no additional cost to the Agency.

Add the following subsection:

00745.72  Smoothness Testing Equipment - Furnish all equipment and supplies for determining smoothness.

(a)  Straightedge - Provide one 12 foot straightedge.

(b)  Profiler - Provide a profiling device meeting the requirements of ODOT TM 772 and certified according to ODOT TM 769.

Provide competent and experienced operator(s) for the equipment.  The profiler operator shall meet with the Engineer at a mutually agreed upon time prior to beginning smoothness measurements to discuss all aspects of smoothness measurement on the Project.

Add the following subsection:

00745.73  Smoothness Testing and Surface Tolerances - Test according to the following:

(a)  General - Test the base course with a 12 foot straightedge as directed.  Test the wearing course with the profiler meeting the requirements of 00745.72(b).  Compute the IRI from the profile data according to the procedures described in ODOT TM 772.  Price adjustment for smoothness will be made according to 00745.96.

Before performing any smoothness measurements on the Project, verify calibration of the profiler according to the manufacturer’s recommendations and ODOT TM 772.

(b)  Surface Test:

(1)  Transverse - Test the base course with the 12 foot straightedge perpendicular to the centerline, as directed.  The pavement surface shall not vary by more than 1/4 inch.

(2)  Longitudinal - Test all base or wearing course sections of pavement that are not required to be profiled according to 00745.73(c) with the 12 foot straightedge parallel to the centerline and lane dividers, as directed.  The pavement surface shall not vary by more than 1/4 inch.

(c)  Wearing Course Surface Test:

(1)  Transverse - Test with the 12 foot straightedge perpendicular to the centerline, as directed.  The pavement surface shall not vary by more than 1/4 inch.

(2)  Longitudinal - Perform testing as follows:

a.  Quality Control - Run the profiling device over each traffic lane for the full length of the Project.

In the presence of the Engineer and according to ODOT TM 772, obtain profiles on the pavement surface in the right and left wheel path of the traffic lane along a line parallel to lane dividers, at 3 feet and 9 feet offsets from the left edge of the traffic lane.  Take the profile on transition areas of entrance and exit ramps, as close to the right and left wheel path of the through traffic lane as practical.  Submit data files to the Engineer at the completion of each shift in which profiling has taken place.  For the pavement sections tested, provide the raw data files and provide electronic copies of the profile data in ERD, PPF, and Manufacturer Proprietary formats, as required by the Engineer.

Analyze profiles according to 00745.73(d), and give the results to the Engineer no later than 8 Calendar Days following final completion of all traffic lane paving on the Project, or for multi-year projects, at the completion of the paving for the season.  The results will consist of a table showing the left wheel path IRI, right wheel path IRI, and mean IRI (average of left and right wheel path IRI) at 0.10 mile intervals.

b.  Quality Assurance - At the discretion of the Engineer, the Agency may perform Quality Assurance of Profiles on projects according to ODOT TM 772.

(3)  Transverse Joints - Test with the 12 foot straightedge parallel to the centerline, as directed.  The pavement surface shall not vary by more than 1/4 inch.

(d)  Determination of the International Roughness Index:

(1)  General - Determine the IRI in 0.10 mile segments and partial segments of the wearing course.  Segments shall begin 50 feet into the Project and run consecutively in the direction of travel.  A segment will end as a partial segment and a new segment will begin when the segment sequence is interrupted by stage construction or by profiled areas excluded from the smoothness requirements.  Minimize the number of partial segments.

The following areas of pavement are excluded from IRI smoothness requirements and will not be profiled:

Profiles extending beyond the Project ends.
Bridge decks, bridge end panels, and pavement within 50 feet of bridge end panels.
First and last 50 feet of the Project.
Ramps and auxiliary lanes, with a posted speed of less than 45 mph.
Ramps and auxiliary lanes that are less than 2500 feet in length.
First 800 feet of entry ramps and the last 800 feet of exit ramps.
The 25 feet before and after utility appurtenances in the traffic lane.
Continuous portions of traffic lanes with less than 0.05 mile between excluded areas.
Portions of the Project with posted speed limits less than 45 mph.

The Contractor shall locate excluded areas prior to smoothness measurement.  Areas excluded from longitudinal profile measurement shall meet the straightedge requirements of 00745.73(b-2).

(2)  Method of Analysis - Determine the IRI for each wheel path and areas of Localized Roughness for each wheel path according to ODOT TM 772.  Submit the results to the Engineer for review.

(e)  Shoulders and Paved Medians - Test the base and wearing course with the 12 foot straightedge parallel to and perpendicular to the centerline for shoulders and paved medians, as directed by the Engineer.  The pavement surface shall not vary by more than 1/4 inch.

00745.75  Correction of Pavement Roughness - Replace this subsection, except for the subsection number and title, with the following:

If testing described in 00745.73 shows that the pavement does not conform to the prescribed limits, the following applies:

(a)  General - The Contractor is responsible for locating areas that require corrective work.

(b)  Base Course - If the requirements of 00745.73(b) are not met, correct according to one of the following and retest:

(1)  Cold Plane Removal - Profile grind with equipment meeting the requirements of 00620.20 to a maximum depth of 0.4 inch.

(2)  Grinder - Profile grind with abrasive grinder(s), equipped with a cutting head comprised of multiple diamond blades to a maximum depth of 0.4 inch.

(c)  Wearing Course - After locating each area of Localized Roughness and the 0.10 mile segments that have an IRI value greater than 95.0 inches per mile, meet with the Engineer at a mutually agreed upon time and drive the Project together.  During the drive-through, evaluate each area of Localized Roughness and each 0.10 mile segment and partial segment with an IRI value greater than 95.0 inches per mile to determine if corrective work is required.  Disagreements will be resolved by the Engineer.

Correct all areas of Localized Roughness, segments identified for corrective work, and any transverse joint and excluded areas that exceed the requirements of 00745.73, by one of the methods listed below and to the specified limits:

(1)  Remove and Replace - Remove and replace the wearing surface lift.

(2)  Grind - Profile grind with abrasive grinder(s) equipped with a cutting head comprised of multiple diamond blades to a maximum depth of 0.3 inch and apply an emulsion fog seal according to Section 00705, or as directed.

Retest the entire length of each preceding segment and each segment containing locations of corrective work according to 00745.73 to evaluate conformance to specification.  Perform all corrective work and retesting, including traffic control, at no additional cost to the Agency.

(d)  Time Limit - Complete correction of all surface roughness within 14 Calendar Days following notification, unless otherwise directed.

Add the following subsection:

00745.96  Smoothness Price Adjustment - No separate or additional payment will be made for smoothness testing.

(a)  General - A price adjustment based on the results of the IRI will be made for each 0.10 mile segment or partial segment of HMAC requiring IRI measurement according to 00745.73.  The price adjustment will be based on the IRI values determined according to ODOT TM 772 for each 0.10 mile segment and partial segment.  Partial segments less than 0.10 mile in length shall be evaluated with the IRI price adjustment value multiplied by the ratio of the partial segment length to 0.10 mile.

A smoothness price adjustment will be made for all segments, or partial segments based on the average IRI value and the following equations:

(Use one of the following options as required by the pavement design report.  Only use one option and delete the one that does not apply.)

[ Option 1 - Schedule 1 IRI smoothness price adjustment. ]

Schedule 1

	Averaged IRI
(inches/mile)
	Equation

	≤ 35.00
	Y = $500.00

	35.01 ‑ 60.00
	Y = ( $20.00 × X) + $1,200.00

	60.01 ‑ 65.00
	Y = $0.00

	65.01 ‑ 95.00
	Y = ( $20.00 × X) + $1,300.00

	> 95.00
	Corrective Action

	Y = The price adjustment for the segment or partial segment
	X = The averaged IRI value for the segment or partial segment



[ End Option 1 ]

[ Option 2 - Schedule 2 IRI smoothness price adjustment. ]

Schedule 2

	Averaged IRI
(inches/mile)
	Equation

	≤ 50.00
	Y = $300.00

	50.01 – 65.0
	Y = ( $20.00 × X) + $1,300.00

	65.01 – 80.00
	Y = $0.00

	80.01 – 95.00
	Y = ( $20.00 × X) + $1,600.00

	> 95.00
	Corrective Action

	Y = The price adjustment for the segment or partial segment
	X = The averaged IRI value for the segment or partial segment



[ End Option 2 ]

All segments or partial segments with an IRI value more than 95.0 inches per mile are subject to corrective action and retesting according to 00745.75(c).

For each paving season, the smoothness price adjustment will be made on the next monthly progress estimate following the satisfactory completion of all corrective work and the submission of all test data for all traffic lane paving on the Project.

00745.96(b) applies when corrective action is taken by the Contractor and the corrected areas are re-measured according to 00745.75.

(b)  Adjustments for Sections Requiring Corrective Work - Segments or partial segments corrected and retested according to 00745.75(c) will be subject to the price adjustments described in 00745.96(a) except that no positive price adjustment (bonus) will be due to the Contractor for any retested segments or partial segments with an IRI value of 65.0 inches per mile or less.  Corrected and retested segments or partial segments with an IRI value of greater than 75.0 inches are subject to the negative price adjustments (reduction) described in 00745.96(a).

Corrected and retested segments or partial segments with an IRI value of more than 95.0 inches per mile are subject to additional corrective action and retesting according to 00745.75(c), unless waived by the Engineer with the application of the maximum smoothness price adjustment based on a maximum IRI value of 95.0 inches per mile.
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