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Pavement Smoothness
The Sum Total of Best Paving Practices
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Bricks baked from clay
were easy to lay down
(left} and could be set in
many patterns [lower
left). But if not made to
strictest standards, they
could crumble or chip.
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AN UNRIVALLED RECORD.

7 cities in 1901 {aid PR T B 6 LA TS eI T 16,400 square vards
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67 * * 1907 to June 25, have laid or contracted for 2,105,397 “  “

Total in six years 6,660,612 square vards, equal to 378 miles of 30-foof roadway.

WARREN BROTHERS COMPANY

93 FEDERAL STREET - * - BOSTON, MASS.
Registered Trade Marks
“BITULITHIC™ “BITROCK " “PURITAN"

“BITUSTONE” “BITUMINOUS MACADAM "
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Long Life Pavement

Pavement Smoothness

No Material Segregation

No Temperature Segregation
Uniformity of Density

Speed of Construction

Minimizing Traffic Delays
Low Price






The rolling straightedge “tuned” to certain wavelengths of
roughness in the road, while ignoring others.

Steven M. Karamihas; The University of Michigan
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ICC provided FHWA SHRP
with 4 profilers.

To date, ICC has installed over 300 systems into




o A profileris an
Instrument used to
produce a series of
numbers related in a
well-defined way to a
true profile.

« A profiler works by
combining three
iIngredients:

A Reference
Elevation

» A Height
Relative to the

1.

Inertial Referg&nr
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Computer

3. Speed/Dista
System

AAccelerometer

2. Height Relative to Referenc
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End Dump/No MTV

Low density, open texture areas in HMA which permanently fail by fatigue
cracking, raveling, or both, directly relate to the thermal differentials.
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The cooler HMA formed during transport is placed in concentrated areas in the Mat
and tend to resist adequate compaction.

These concentrated areas of cooler material usually have higher air voids, open surface
texture that are more susceptible to deterioration.
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A number of factors will influence the amount of heat loss and
the amount of temperature differential within the truck.

These factors are as follows:

1) Mix temperature when
loaded into truck

2) Ambient air temperature
3) Is the truck bed insulated
4) Size of truck bed in relation
to tons of mix hauled

5) Length of haul

6) Speed of travel

7) Waiting time at paver

8) If the mix is covered

9) Traffic delays




Implemented central
control box

Transitioned to
sensors permanently
Installed in sensor
bar.




Temp plots displayed in
real time along with
histogram every 100

feet

Mounts on paver — once
running requires no operator




Sensor bars on footplate — control box and computer on
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Differential Compaction

Surface overlay
Freshly Placed Mat-75%
™ _ _ Profiled/Planed Off

Original Uneven Base
15 m (50 ft) N




The milling operation shall produce a pavement surface that is true to
line, grade, and cross section, and of uniform texture.
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NP68 Surface Area of Tips in the Cut
New tool Stage 1 Stage 2 Stage 3 Stage 4
Speed Tools in:__cm.? in:__cm.? in:__cm:? 2 2 2 2
Depth of Cut _ FPM MPM_Engaged | 0.15 1.0 0.15 1.0 0.15 1.0 032 2.0 043 28 [
1.5° (3.8 cm) 30 9.1 1 1.E 1{!.3 I.E lﬁg l.-EE 1{!.3 i-‘l’ E.-‘I 4.?3 3ﬂ.§
15 (38cm) 60 183 13 191 124 181 12.4 191 12.4 210 265 555 365
1.5 (3.8cm) 120 366 17 250 16.2 2.50 16.2 2.50 16.2 537 34.6 7.39 417
3" (76cm 30 91 15 221 143 2.21 143 221 14.3 474 306 B.52 42.1
3"  (76cm) 60 183 16 2.36 15.2 2.3 15.2 236 15.2 5.05 32.6 5.06 44.9
3 (76cm) 120 366 20 2.5 19.0 2.05 19.0 2.95 19.0 6.31 40.7 869 56.1
6" (15.2 cm) 30 9.1 20 295 19.0 295 19.0 295 19.0 6.31 40.7 8.69 561
. . 6 (152cm) 60 183 22 3.24 209 3.24 209 3.24 20.9 5.05 44.8 956 61.7
T'p wear relates to the: 6" (152cm) 120 366 26 383 24.7 383 24.7 3.83 24.7 8.21 53.0  11.30 72.9
12" (305cm) 30 91 28 4.12 266 4.12 26,6 4.12 266 8.84 57.0 1217 785
12" (305cm) 60 183 30 442 285 442 285 442 285 947 611 1304 B4.1

*Surtace area of one tip in the cut.

A. Depth of cut
B. Speed at which the machine is operating
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Keep it consistent when you are loading.
We cannot forget that truck drivers have special needs.

Over loading trucks presents several problem:

a. Fines for truck drivers.

b. Fine for the company

c. This puts the drivers in jeopardy.

d. This also put other drivers at risk.
e. Spillage. Resulting in a poor job.
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Operator

When its possible stage your trucks so that they can be
loaded one after another.

By side loading your trucks you will save time between
your truck transitions.

Remember that the conveyer will swing 60 degrees. Use
this feature to your advantage.
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Paver Components

Fume Extraction System

Operator Platform

Power Plant
Hopper Tractor /
. RP195
Push Rollers
Tow (I;Loint Augers Screed

Tow Arm
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Feed System Components

Flow Gates Feeder Sensor
& &
Hopper Slat Conveyers Controller

The Hopper is to receive the mix
Slate conveyors carry it through the paver tunnel
Flow gates to strike off the mix
Augers to distribute the mix in front of the screed

Sensors to control the material level at the outboard edge of the
screed
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It's All Balance

To consistently build high quality, smooth riding
roads, the paving speed MUST be at a constant
rate.

Quiality Paving Techniques:

1) Uniformed “Head of Material”
2) Proper Angle of Attack

3) Constant Speed of Paver
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What will I need to get the job done on time?
This is determined by:

Asphalt Plant Production.
Truck Capacity.
Length Of Haul.

Traffic Conditions.
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We need to know how much asphalt can be produced for this job.

The plant may be making asphalt for jobs other than just our job.

The tonnage per hour that is available for your job is needed to calculate
paver speed.
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Most foremen today use a laptop computer. This Sh——
information is all available through the ®roaoTec nytingina [ isuses ccable

- Total Paving Time 10| hours
we bSlte Procdudion Rate of HM & Plant for this project 00 tonshr
Truck Capaciy 15 |tors
Paving Thickness 2|inches
Th' H f t' 'II h I H b Faving Width 15| et
|S N Ol’ma |On Wi e p US manage OUI' JO S Uncompacted Material Dersty 140 | Ikt
. . . Density of ma before rolling 75 |percert
and balance our production. This balance will Fine denty e SBlpercent
. . Truck Cycle Times
result in a better service to the customer o Shuete By it St By
. Truck Loading 10 Truck Loading 10
Tarp E] Tarp E]
Haul to Site 20 Haul to Site 20
Possible Delay 30 P o=sible Delky 30
(sl o, sohoo! zomes, 6o Fustt howr, sohool zormes, eio )
Waiting to Dumg 10 Wiaiting to Dump 5
Engaged] w Hopper =] Engjagedd v Hopper 3
Clearup 5 Cleanup 5
Return Haul 20 Retum Haul 20
Roadtec Paving Production and Trucking Calculator 1.0 Possible Delay 30 Pozsible Delay 30
(sl bowr, sohool zomes, o) Fust howr, sohool zores, o)
Dawnlaad Mew Tnkks Heedexd 1.4 Trucks Heeded 18.6
= Furving Calcalitor | 0 - B34B = 11zmc @ 50 Trucks Heeded with Delay 38.1 Trucks Needed with D elay 35.3
[
e Paving Speed matched to production mte 28.6 tdnin
= Fmail This Page Windrow C aoc
Thee: Prwwingg Prechuction ane Trucking Criculator b n Windroes: Dimensicnes "—l'_"“
prrsieng ook miewwcmgrnerd o g B bk e A 12 inches
supervEson o airy pening Operalion ik lhe deay bo day B ]B 16 |inches
o ], ] o ] ] ] ] ] s RO A anmbrmis o propecls . L umes sy I Blinches
=== industry Slandard Formulas b calculsle many . -
GRS EAry vaLIS CONVEnentely, | is & MCrosom Cross-gadional ares of mat 25t
Eweel sprentsieet and inchsies inmnuctions on how b Cross-sadional area of wnoraw: 2t°
e B, Vol well el Microand Eviced o uese this 1onl Pounds per lined foat of wndkovw: 280 lhait

Yiekl

Length of mat for one truck & 100% yield 1029 feet
Actusl Lenoth fest
Percent Wisd 97.2 %

Expected Distance per Day 1TM42.9 fest

3.2 mies

Huwie pordit Ruede: o
) B wturers Howd | L0, Bon TE0313 | Chiftenooga, TH 3903
P, |01 ] FVA-NGN | Tl Fras S0 P00 | Fay [450) 360M04

0NN Rirtes Incluteian, na, B Rghte Heterved, Lagsl Notics | rivaey Poicy | Webraser | Gits Wap

Shope
Percertags Slops [ Zlpercent

Fal @ 15 feet 3.6 inches

Starter Boand
Total thick ness including any exsting ma 2.53 inches




The main purpose of the screed s to:

1. Spread the paving
material l ‘
2.  Provide initial -

compaction

Contour the road ' A

surface
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Mat Quality and Texture

This mat (under extension) is too tight and shiny:

The angle of attack jack should be turned
approximately one revolution counter
clockwise to push the bull nose down
to decrease mix feeding under the
screed extension, thus transferring
more weight to the main

screed. e T —— .
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Mat Oualitvy and Texture

By adjusting the extensions to tighten
the Mat, you will notice changes in the
Texture.

Clockwise tightens the Mat.

Counter Clockwise loosens
the Mat.
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It’s ok, 1t will cover

Cover it, is not the answer here. It is understood that
not all jobs are perfect but the customer needs to
know what happens when jobs are rushed.
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Clean up and Joint Prep

If the take off or landing weren't important, then they would let the kid in the
window seat fly the plane.

If we just set down and pull off without any prep then we
will go down.

Setting down and getting the following in order will give

us a successful takeoff. Allow for roll down.

Slow and consistent takeoff.

Take your time before adjusting.
Execute proper material control.
Check the joint with a straight edge.
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Keep control of your drivers. Slamming into the machine is a poor paving
practice.
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What happens here”.




k -R OAI:'.IE_ PA Hll___n 8

We like to think we are innovators in the asphalt industry, but when
do you draw the line ?

Material is made to go into the hopper by design and end up on the |
ground, but at the rear of the machine.
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In summation, segregation in Hot Mix Asphalt mixtures is a
common and persistent problem.

However, the problems can be controlled and even eliminated
through:

Proper mix design
Proper maintenance

Operation of plants

Paving equipment




* The use of a stabilizer can
rehabilitate pavements that
are almost beyond hope.

« Additives have been
developed that will rejuvenate
the lowest residual
penetration grades and mix
these materials into the base
to create a new base

100% recycling is a major



Stabilizers use cement

—— - .  Dry Cement or fly ash
g o e R {1 can be placed on the
ground and the stablilizer
will mix this into the
underlying materials.

« At the left, a wet slurry is
sprayed onto the ground
and the stabllizer is used
to mix this into the
roadway being stabilized.




Stabilizers use Emulsion
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Direction of Travel




<= worK DREcTION

1. MATERIAL ADDNTIVE TRUCK 2. MILLING MACHINE 3. CAMX-2 SCREENING, CRUSHING 4. WINDROW LOADER 5. PAVER MAGHINE 6. HEAVY ROLLER
{Roadtec) AND MIXING TRAILER {Roadree)
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Cutting Width Min. 2500 mim - Max. 3810 mm 2.44 m to 5.0 width
Cutting Depth 0 - 335 mm

Pavement In-Place Recycling from Roadtec

Used when the Engineer’s design requires milled




The mix design can be as
varied as the conditions
require, in this instance, the
emulsion was 2.5% by weight
of RAP

Water was added at 3% by

weight of RAP

Other additives such as slurrys
or foamed AC can also be
added

Various materials can be
added to an existing roadway
to create a new layer of
recycled pavement

The Bearcat system is shown
to the right.
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The mill’s conveyor puts milled
material on the top deck of the 5142
JCI Flat Screen.

If oversized, it goes through the
Telsmith 3048 Horizontal Shaft Impact
Cusher and back to the screen via a
two conveyor return circuit.

Material that passes the screen drops
onto the 1.2 m (48”) weight belt. This
sends a signal to the blending
computer which adjusts the flow of
additives to the KPI Model 52 pugmill
mixer.

After a full mixing cycle itis
discharged onto the roadway.

Feed Point
Crusher Screen
RX 900
: SE -
Direction of Trave| =—- Pug Mill @

Red Arrows Denote Product Flow
—



The new layer of recycled material will create a barrier to keep




Thank you!

Questions?

———
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