DATE: 12/19/2000

SUBJECT: Hot Mix Asphalt (HMA)

Section 401, Plant Mix Pavements-General, of the 1990 Edition of the Mississippi Standard
Specifications for Road and Bridge Construction is deleted in toto and replaced as follows:

SECTION 907-401 - HOT MIX ASPHALT (HMA) - GENERAL
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907-401.02.6.5--Acceptance Procedure for Pavement Smoothness. 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 each applicable lift will be determined by using a profilograph to produce
a profilogram (profile trace) at each designated location. 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 a smoothness test with the profilograph.

The profilograph, furnished and operated by the Contractor under supervision of the
Engineer, shall consist of a frame at least 25 feet in length supported upon multiple wheels
having no common axle. The wheels shall be arranged in a staggered pattern so that no two
wheels will simultaneously cross the same bump. A profile is to be recorded from the vertical
movement of a sensing mechanism. This profile is in reference to the mean elevation of the
contact points established by the support wheels. The sensing mechanism, located at the mid-
frame, may consist of a single bicycle-type wheel or a dual-wheel assembly consisting of
either a bicycle-type (pneumatic tire) or solid rubber tire vertical sensing wheel and a separate
bicycle-type (pneumatic tire) longitudinal sensing wheel. The wheel(s) shall be of such
circumference(s) to produce a profilogram recorded on a scale of one (1) inch equal to 25 feet
longitudinally and one (1) inch equal to one (1) inch (full scale) vertically. Motive power may
be provided manually or by the use of a propulsion unit attached to the center assembly. In
operation, the profilograph shall be moved longitudinally along the pavement at a speed no
greater than 3 MPH so as to reduce bounce as much as possible. The testing equipment and
procedure shall comply with the requirements of Department SOP.

The Contractor may elect to use a computerized version of the profilograph in lieu of the
standard profilograph. If the computerized version of the profilograph is used, it shall meet
the requirements of Subsection 907-401.02.6.6.

The smoothness of each applicable lift will be determined for traffic lanes, auxiliary lanes,
climbing lane and two-way turn lanes. Areas excluded from a smoothness test with the
profilograph are acceleration and deceleration lanes, tapered sections, transition sections (for
width), shoulders, crossovers, ramps, side street returns, etc. The roadway pavement on
bridge replacement projects having 1,000 feet or less of pavement on each side of the
structure will be excluded from a test with the profilograph. Pavement on horizontal curves
having a radius of less than 1,000 feet at the centerline and pavement within the
superelevation transition of such curves are excluded from a test with the profilograph. A
single lift overlay is excluded unless the existing surface profile has been corrected by milling
or other methods as provided by the contract. The profilogram shall terminate 15 feet from
each transverse joint that separates the pavement from a bridge deck, bridge approach slab or
existing pavement not constructed under the contract.

A profilogram will be made for each applicable lift. The measurements will be made in the
outside wheel path of exterior lanes and either wheel path of interior lanes. The wheel path is
designated as being located three feet from the edge of pavement or longitudinal joint. The
testing will be limited to a single profilogram for each lift of a lane except that a new
profilogram will be made on segments that have been surface corrected. When surface



price adjustment was more than 100 percent, payment will be made on the new
contract price adjustment, not to exceed the original contract price adjustment.

2. When the new contract price adjustment is more than 100 percent and the original
contract price adjustment was 100 percent or less, payment will be 100 percent of
the HMA unit bid price.

3. When the new contract price adjustment is 100 percent or less, payment will be
made on the new contract price adjustment.

Otherwise, payment will be made based on the results of the original profilogram. Other
profilograms may be made only to define the limits that are out of tolerance.

Each applicable lift will be accepted on a lot to lot basis for pavement smoothness, except
when the profile index requirement of the lift is 7 inches per mile, no individual segment of
the lift with a profile index greater than 10 inches per mile shall be allowed to remain in place
without correction. For the purpose of determining pavement smoothness and contract price
adjustment for rideability (Subsection 907-403.03.2), the size of a lot will be designated as a
day’s production. Each lot will be sub-divided into sections which terminate at bridges,
transverse joints or other interruptions. Each section will be sub-divided into segments of 528
feet with the remainder of the section also considered a segment. 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 lot.

A profile index will be determined for each lot as inches per mile in excess of the blanking
band which is simply referred to as the "Profile Index". From the profilogram of each
segment, the scallops above and below the blanking band are totaled in tenths of an inch. The
totaled count of tenths for all segments in a lot is converted to inches per mile to establish a
smoothness profile index for that lot.

Individual bumps and/or dips that are identified on the profilogram by locating vertical
deviations that exceed four tenths of an inch when measured from a chord length of 25 feet or
less shall be corrected regardless of the profile index value of the lot. Surface correction by
grinding shall be in accordance with Subsection 907-401.02.6.7. The Contractor shall also
make other necessary surface corrections to ensure that the final profile index of the lot meets
the requirements of 907-403.03.2, Smoothness Tolerances.

Lot(s) exceeding the accepted profile index value shall be corrected as specified in 907-
403.03.4. When a correction is required under this specification to an individual segment
whose profile index is greater than 10 inches per mile, the correction shall be as specified in
907-403.03.4. All such correction shall be at the expense of the Contractor.

Scheduling will be the responsibility of the Contractor with approval of the Engineer, and the
tests shall be conducted within 72 hours after each day's production unless authorized
otherwise by the Engineer. The Contractor will be responsible for traffic control associated
with this testing operation.

907-401.02.6.6--Computerized Profilograph.




Vertical displacement shall be sampled every three (3) inches or less along the roadway. The
profile data shall be bandpass filtered in the computer to remove all spatial wavelengths
shorter than two (2) feet. This shall be accomplished by a third order, low pass Butterworth
filter. The resulting band limited profile will then be computer analyzed according to the
California Profilograph reduction process to produce the required inches per mile index. This
shall be accomplished by fitting a linear regression line to each 528 feet of continuous
pavement section. This corresponds to the perfect placement of the blanking band bar by a
human trace reducer. Scallops above and below the blanking band are then detected and
totaled according to the California protocol. Bump/Dip analysis shall take place according to
the California Profilograph reduction process.

The computerized profilograph shall be capable of producing a plot of the profile and a
printout which will give the following data: Stations every twenty five (25) feet, bump/dip
height and bump/dip length of specification (4/10 of an inch and 25 feet respectively), the
blanking band width, date of measurement, total profile index in inches per mile for the
measurement, total length of the measurement, and the raw inches for each tenth mile
segment.

907-401.02.6.6.2—Mechanical Requirements. The profilograph shall consists of a frame
twenty five (25) feet long supported at each end by multiple wheels. The frame shall be
constructed to be easily dismantled for transporting. The profilograph shall be constructed
from aluminum, stainless steel and chromed parts. The end support wheels shall be arranged
in a staggered pattern such that no two wheels cross a transverse joint at the same time. The
relative smoothness shall be measured by the vertical movement of an eight (8) inch or larger
diameter sensing wheel at the midpoint of the 25-foot frame. The horizontal distance shall be
measured by a twenty (20) inch or larger diameter pneumatic wheel. This profile shall be the
mean elevation referenced to the twelve points of contact with the pavement established by
the support wheels. Recorded graphical trace of the profile shall be on a scale of one inch
equals one inch (full scale) vertical motion of the sensing wheel and one inch equals 25 feet
horizontal motion of the profilograph.

907-401.02.6.6.3—Computer Requirements. The computer shall have the ability to
produce output on sight for verification. The computerized output shall indicate the profile
index for each specified section of roadway. Variable low and high pass third-order
Butterworth filtering options shall be available. The printout shall be capable of showing
station marks automatically on the output. Blanking band positioning for each specified
section of the roadway shall be placed according to the least squares fit line of the collected
data. Variable bump and dip tests shall be available to show “must correct” locations on the
printout. The computer must have the ability to display on screen “must correct” conditions
and alert the user with an audible warning when a “must correct” location has been located.
The computer must have the ability to store profile data for later reanalysis. The
measurement program must be menu driven and IBM compatible. User selected options,
identification, calibration factors, and time and date stamps shall be printed at the top of each
printed report for verification. The control software must be upgradeable. A power source
shall be included for each profilograph and be capable of supplying all power needs for a full
days testing.




907-401.02.6.7.1--Diamond Grinding. Grinding of asphalt surfaces shall consist of diamond
grinding the existing asphalt pavement surface to remove surface distortions to achieve the
specified surface smoothness requirements.

907-401.02.6.7.2--Equipment. The grinding equipment shall be a power driven, self-
propelled machine that is specifically designed to smooth and texture pavement surfaces with
diamond blades. The effective wheel base of the machine shall not be less than 12.0 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 2.0 feet 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.

907-401.02.6.7.3--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 907-401.02.6.7.4. 1t 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.

907-401.02.6.7.4--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 which does not exceed either the specified profile index or the
specified bump and dip limit.



