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feet.  It shall have a set of pivoting tandem bogey wheels at the front of the machine and 
the rear wheels shall be arranged to travel in the track of the fresh cut pavement.  The 
center of the grinding head shall be no further than 3.0 feet forward from the center of the 
back wheels.   

The equipment shall be of a size that will cut or plane at least two feet (2’) wide.  It shall 
also be of a shape and dimension that does not encroach on traffic movement outside of 
the work area.  The equipment shall be capable of grinding the surface without causing 
spalls at joints, or other locations. 

401.02.6.7.3--Construction.  The construction operation shall be scheduled and proceed 
in a manner that produces a uniform finish surface.  Grinding will be accomplished in a 
manner to provide positive lateral drainage by maintaining a constant cross-slope 
between grinding extremities in each lane. 

The operation shall result in pavement that conforms to the typical cross-section and the 
requirements specified in Subsection 401.02.6.7.4.  It is the intent of this specification 
that the surface smoothness characteristics be within the limits specified. 

The Contractor shall establish positive means for removal of grinding residue.  Solid 
residue shall be removed from pavement surfaces before it is blown by traffic action or 
wind.  Residue shall not be permitted to flow across lanes used by public traffic or into 
gutters or drainage facilities, but may be allowed to flow into adjacent ditches. 

401.02.6.7.4--Finished Pavement Surface.  The grinding process shall produce a 
pavement surface that is smooth and uniform in appearance with a longitudinal line type 
texture.  The line type texture shall contain parallel longitudinal corrugations that present 
a narrow ridge corduroy type appearance.  The peaks of the ridges shall not be more than 
1/16 inch higher than the bottoms of the grooves.  

The finished pavement surface will be measured for riding quality.  The grinding shall 
produce a riding surface that does not exceed either the specified profile index or the 
specified bump and dip limit. 

401.02.6.8--Acceptance Procedure for Pavement Smoothness Using Mean 
Roughness Index (MRI).  When compaction is completed, the lift shall have a uniform 
surface and be in reasonably close conformity with the line, grade and cross section 
shown on the plans.  

The smoothness of the surface lift will be determined by using an Inertial Profiling 
System (IPS) to measure and record roughness data in each designated location.  
Roughness data for each longitudinal profile will be reported as a Mean Roughness Index 
(MRI).  MRI is calculated by averaging the International Roughness Index (IRI) values 
from the two individual wheelpath profiles.  The surface shall be tested and corrected to a 
smoothness index as described herein with the exception of those locations or specific 
projects that are excluded from smoothness testing with an IPS.  

The smoothness of the surface lift will be determined for traffic lanes, auxiliary lanes, 
climbing lane and two-way turn lanes.  Areas excluded from a smoothness test with the 
IPS are acceleration and deceleration lanes, tapered sections, transition sections for width, 
shoulders, crossovers, ramps, side street returns, etc.  The roadway pavement on bridge 
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replacement projects having 1,000 feet or less of pavement on each side of the structure 
will be excluded from a smoothness test.  Pavement on horizontal curves having a radius 
of less than 1,000 feet at the centerline and pavement within the super elevation transition 
of such curves are excluded from smoothness testing.  Smoothness testing shall terminate 
264 feet from each transverse joint that separates the pavement from a bridge deck, 
bridge approach slab or existing pavement not constructed under the contract.  This shall 
apply to any other exceptions including, but not limited to, railroad crossings and 
manholes.  Segments containing a considerable amount of encroachments such as 
intersections, manholes, curb and gutter sections, etc. may be excluded at the Project 
Engineer’s discretion. 

Initial smoothness measurements shall take place no more than 72 hours following 
placement of surface and must be performed at the posted speed limit or 50 miles per 
hour (±5 mile per hour), whichever is lower.  This testing window may be waived for 
single lift (Category C) overlay projects at the Engineer’s discretion. This speed 
requirement will be waived for all lightweight profilers.  Measurements will be made in 
both wheel paths of exterior and interior lanes.  The wheel paths shall be designated as 
being located three feet (3’) and nine feet (9’) from centerline or longitudinal joint, 
respectively.  Beginning and ending latitude and longitude coordinates shall be required 
on each smoothness surface test.  Testing will also be required on sections that have been 
surface corrected.  No smoothness testing shall be performed when there is moisture of 
any kind on the pavement surface.  Any additional testing shall meet the requirements of 
Subsection 403.03.2.  

The surface lift will be accepted on a continuous interval basis for pavement smoothness. 
Continuous reporting is based upon all MRI values for a specified running interval.  
These values are averaged and presented at the midpoint of the specified running interval.  
The last 15 feet of a day's lift may not be obtainable until the lift is continued and for this 
reason may be included in the subsequent section.  

Areas of localized roughness exceeding the continuous 25-foot interval threshold 
described in Subsection 403.03.2.1 shall be corrected regardless of the 528-foot interval 
MRI value of the section.  Surface correction by grinding shall be performed in 
accordance with Subsection 401.02.6.7.  The Contractor shall also make other necessary 
surface corrections to ensure that the final mean roughness index of the section meets the 
requirements of Subsection 403.03.2.  

Continuous sections exceeding the accepted long interval MRI value shall be corrected as 
specified in Subsection 403.03.4.  All such corrections shall be performed at no 
additional costs to the State. Scheduling and traffic control will be the responsibility of 
the Contractor with approval of the Engineer.  All tests and corrections shall be in 
accordance with AASHTO R 54-10, Accepting Pavement Ride Quality When Measured 
Using Inertial Profiling Systems.  

401.02.6.9--High Speed Inertial Profiling System. 

401.02.6.9.1--General.  The IPS, furnished and operated by the Contractor under the 
supervision of the Engineer or the Engineer’s representative, shall be a dual laser high 
speed or lightweight vehicle meeting the requirements of AASHTO M 328-10, Standard 
Specification for Inertial Profiler. 
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401.02.6.9.2--Mechanical Requirements.  The IPS should function independent of 
vehicle suspension and speed with an operational range of 15-70 mph (for high speed 
profilers only) and must collect data at a sample interval of no more than three inches 
(3”).  All IPSs, operators, and combinations thereof shall be verified in accordance with 
AASHTO R 56-10, Standard Practice for Certification of Inertial Profiler Systems and 
AASHTO R 57-10, Operating Inertial Profiler Systems.  

401.02.6.9.3--Computer Requirements.  The computer measurement program must be 
menu driven, Windows compatible, and able to produce unfiltered profiler runs in any 
one of the following file formats: University of Michigan’s Transportation Research 
Institute’s (UMTRI) Engineering Research Division (*.erd) file, ProVAL’s Pavement 
Profile (*.ppf) file, or Ames Engineering’s (*.adf, *ard) file format.  The computer shall 
have the ability to display and print data on site for verification and shall have the ability 
to save and transfer data via Universal Serial Bus (USB) flash drive, which shall be 
provided by the Contractor. 

All profiler runs must be named in the following format for acceptance by the Project 
Engineer. 

County_Route_Direction_Lane_BeginStation_EndStation 

In addition to manufacturers software; the latest version of FHWA’s ProVAL software 
shall be installed on the IPS computer.  ProVAL software is available for free download 
at http://www.roadprofile.com.  

401.02.7--Nuclear Moisture-Density Gauge.  The nuclear gauge unit used to monitor 
density shall contain a full data processor which holds all calibration constants necessary 
to compute and directly display wet density, moisture, and dry density in pounds per 
cubic foot.  The data processor shall compute and display the percent moisture and 
percent density based on dry weight. 

401.03--Construction Requirements.  The Department has adopted the “Hot-Mix 
Asphalt Paving Handbook” as the guideline for acceptable asphalt construction practices. 

401.03.1--Specific Requirements.

401.03.1.1--Weather Limitations - General.  The mixture shall not be placed when 
weather conditions prevent the proper handling and finishing or the surface on which it is 
to be placed is wet or frozen.  

When paving operations are discontinued because of rain, the mixture in transit shall be 
protected until the rain ceases. The surface on which the mixture is to be placed shall be 
swept to remove as much moisture as possible and the mixture may then be placed 
subject to removal and replacement at no additional cost to the State if contract 
requirements are not met. 

401.03.1.1.1--Weather Limitations For HMA.  At the time of placement, the air and 
pavement surface temperature limitations shall be equal to or exceed that specified in the 
following table. 
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