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Introduction

function, capabilities and requirements.

service life and low maintenance costs.

Cedarapids Inc.

danger in doing so.

Respectfully,
Cedarapids Inc.

This information should provide a clear understanding of equipment construction,

Theinformation is based on the knowledge and experience of highly qualified people
at Cedarapidsinc. Proper useof thisinformationwill promotehigh efficiency, maximum

The information contained in this manual should not be considered all-inclusive for
every application. Questionsabout specific uses of thisequipment should be directed to

Using thisequipment for any purposeother than itsintended useassumestherisk of any

SAFETY INSTRUCTIONS

Federal, stateand local safety regulationsmust be
compliedwithto prevent possibledanger to person(s)
or property from accidents or harmful exposure.

This equipment must be used in accordance with
all operation and maintenance instructions.

We strongly recommend that all personsinvolved
with this equipment be familiar with this manual,
operation and maintenance manual and all related
engine manuals.

* Read all warning, caution and instruction signs.

*Know what guards and protective devices are
included and see that each is used. Additiona
guardsand protectivedevisesthat may berequired
due to the various paver configurations must be
installed by the user (owner) before operating.

¢ | nstall all auger guardsand vibrator coversbefore
operating the paver.

*Never attempt to install or remove any part or
assembly when the paver is running.

19705 (10/00)

* Wear aprotectivemask when harmful air pollution
exists.

*Wear clothing that fits snug to prevent getting
caught in moving parts. Loose-fitting clothing
should not be worn.

* Wear safety goggles, glovesandlong-sleeveshirts
when in close proximity of hot asphalt materials.

* Wear ear plugsif needed.

* Mount and dismount the paver from therear using
only the steps, handrails and walkways provided.

* Allowtheoper ator only ontheoperator’ splatform
when the paver isin operation.

* Before starting the paver, make surethebrakesare
inthe ON position, all other systemsareintheOFF
position and all personnel are clear of the paver.

*Allow the operator only on the paver when
traveling or roading.



* Beforeleaving the operator’ sseat alwaysplacethe
brakeswitch ON andall other control sand switches
in the OFF or NEUTRAL position.

* Reducetravel speedwhengoingdown steep grades
to prevent over-speeding.

*Keep operator’s platform, steps and screed
walkways clear of al obstructions (tools, lunch
boxes, rakes, shovels, etc. to prevent tripping or
falling.

* Keep all personnel clear of paver when operating.

* Donot allow personnel near the hopper areawhen
the paver running.

* Donot alow personnel to walk between the paver
and truck.

19705 (10/00)

*To prevent injuries, screed safety cables and
additional blocking beneath the screed must be
used before any checks or adjustments are made.

* Keepall personnel clear of augersand screed when
the paver is operating.

* Do not refuel the paver with the engine or screed
heater systemrunning. All sparksand openflames
must be kept aminimum of 50 feet away from the
paver when refueling.

* Do not wash or spray down the screed with the
screed heater system operating.

* To prevent firehazards, keep the basket areaof the
tractor free of ail, fuel and trash buildup.

* To prevent firehazards, keep the screed free of oil,
asphalt and trash buildup to prevent fire hazards.
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Basic Functions

Figure 1

Thepaver'sresponsibility isto placeagivenmaterial
design over anirregular grade or roadway and meet
specificationsfor approximategradeprofile, texture
and rideability. An asphalt paver consists of two
major components: the tractor and the screed. We
will discuss what each component doesin apaving
operation.

Tractor

Rubber tire and track (crawler) paversare basically
the sameand performthesamefunctionsinapaving
operation.

The track paver is generaly used when paving on
soft or yielding bases. A track paver providesahigh
degree of flotation and traction in these base
conditions.

The rubber tire paver is generaly used on well-
compacted base or overlay jobs.

The tractor is self-propelled, utilizing hydraulic
pumps and motors to tow the screed.

Other functions such as feeder systems, auxiliary
and vibrator systemsareal so powered by thetractor.
Each systemisaddressedto provideanunderstanding
of how they relate to the paving operation.

19705 (10/00)
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Line of Pull

©

Pivot

Drive wheels can move
independent of each other

Front Bogies Pivot

Figure 2

Thetractor isdesigned to pave over irregular grades
and keep the frame relatively parallel to the line of
paving. Thisself-leveling ability isvery important
inmaintainingaconsistent line-of-pull onthescreed.
The line-of-pull will be discussed in later chapters.

Rubber-Tire Pavers

A rubber tire paver utilizesathree-point suspension
design to allow the tractor to move over irregular
grades and maintain a relatively constant line-of-
pull onthescreed. Severelyirregular gradeconditions
will cause achangein theline-of-pull to the screed.
Thedegreeor amount of tow point changeisaveraged
over thelength of thewheel base. The self-leveling
action combined with the time it takes a screed to
react to changes of theline-of-pull, allow the screed
to place material in a constant profile.

Asthetractor movesover irregular grades, thefront
bogiespivot asthey passover irregularities. (Figure
2) Thisaction helpskeep theline-of-pull relatively
constant. As severe irregularities are encountered
and the line-of-pull changes, the actual degree or
amount of change at the tow point areais smaller,
because it is mounted at center point of the wheel
base.

A Terex Company

Self-Leveling &
Traction Features

Figure 3

Theindependently mountedrear drivetiresconform
togroundprofile. Theline-of-pull isstabilizedfrom
front to rear and side to side. Tractive effort is
dramatically increased because the wheel load is
equal in most conditions.

The operator can reconfigure the frame raise if
traction problems occur. Mat problems that would
have been introduced due to poor traction are
controlled.

Track Pavers

A track paver utilizesathree-point suspensiondesign
toallow thetractor tomoveover irregular gradesand
maintain a relatively constant line-of-pull on the
screed. Severely irregular grade conditions will
cause achangeintheline-of-pull tothe screed. The
degree or amount of tow point change is averaged
over thelength of thetrack. Theself-levelingaction,
combined with the time it takes a screed to react to
changesof theline-of-pull, allow the screed to place
material in afairly constant profile.

As the tractor moves over irregular grades several
thingsare happening. Firstthetracksandroller will
conform to the grade to help keep the line-of-pull
relatively constant. Then the track frames pivot to
allow for irregularitiesfrom sideto side. Theframe
pivoting action further enhancesthetractor’ sability
to maintain a constant line-of-pull. (Figure 3)

19705 (10/00)
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Hopper Wings

Themateria feed system playsavery important part
inproducing constant, high-quality mats. Thefeeder
system consists of FIVE sub-systems. (Figure4) A
good understanding of how they functioninrelation
to each other and their relationship to mat quality
cannot be over-emphasi zed.

Hoppers

The hoppers are a storage area for material being
deliveredto the paver by truck or windrow elevator.
The hopper capacity will compensate for the
fluctuating material demands encountered when
paving over irregular gradesand will help alow for
amore constant paving speed to be maintained.

The hopper wings can be folded upward to use the
material that collectsinthecorners. Mounted at the
front of the hoppers is the hopper flashing. The
flashing hel psprevent spillage of materialsfromthe
hopper. It may be necessary to change the flashing
to match the configuration of the trucks used.

Conveyors

Theleft and right conveyorsconsist of heavy chains
andflightbars. They aredrivenby separatehydraulic
pumps and motors and move material from the
hopper through the feeder tunnels to the left and
right augersindependently. Thusthevaryingmaterial
demands from left to right can be maintained.

Conveyor Flow Gates

The left and right conveyor flow gates control the
amount of material being moved from the hopper to
the augers. They can be raised or lowered
independently to control thehead of material infront

A Terex Company

Material Feed System

Figure 4

Augers

Screed

of the screed and match varying material demands
from left to right sides of the screed, as irregular
gradesare paved. The operator can quickly change
theflow gatesto match changing material demands
by simply moving the left or right control switches
located on the operator control console. We will
discuss how to set the flow gates for different
applications and conditions in later chapters.

Augers

The left and right augers are connected to left and
right conveyors. The conveyor and auger systems
operateindependently. Theaugerstakethematerial
being delivered by theconveyorsand moveit outward
across the width of the screed.

The augers have reversing paddles mounted in the
inboard side. (Figure 5) These reversing paddlies
help fill in the void area underneath the auger
conveyor drive box. Two types of augers are used,
lined and standard.

Lined augers have Ni-hard flight and shaft liners
attached to the auger for heavy-duty use and are
abrasion resistant. Standard augers have a hard
facing stripe on the outer edge of the flights for
lighter duty applications.

Reversing Paddles

Main Augers

Figure 5

19705 (10/00)
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The operator has the option to run the left or right
auger conveyor systeminmanual or automatic mode.
When in automatic mode, the feed sensor on that
sidewill control thelevel of material ontheoutboard
end of theauger. By setting the position and height
of the feed sensor and working in conjunction with
the flow gate setting, the head of material can be
maintained at a constant level. Cedarapids uses
threetypesof material feed sensorsinvariousmodels
of pavers: limit switch, proportional and sonic.

Limit Switch Feed Sensor

The limit switch system turns the auger conveyor
system off and on as the level of material raises or
lowers. It usesamechanical wand that floats on top
of the material and rotates the limit switch shaft as
the level changes. (Figure 6)

Control Arm
Extendable Wand

Figure 6 - Limit Switch

Proportional Feed Sensor

The proportional system will vary the speed of the
auger conveyor system in relation to the rotation of
the sensor wand. Asthelevel of material rises and
falls, the speed of the auger conveyor system will
increase or decreaseto maintain aconstant level and
uniform flow of material across the width of the
screed. (Figure 7)

A Terex Company

Material Feed Sensors

Speed will vary
according to position
of the wand

Off at 45°
Maximum
speed at 90°

Figure 7
Proportional Feed Sensor

Sonic Feed Sensor

Thesonicfeed system usesreflected sound wavesto
sense the level of material. It sends out short
ultrasonic pulses several timesasecond. A timing
circuit is started when the pulse is sent out and is
stopped when thefirst echoisreceived. Thelength
of time between sending the pul se and receiving the
echo isused to cal cul ate the distance to the material
being sensed. The controller then proportionally
varies the speed of the auger conveyor system to
maintainaconstant level and uniformflow of material
across the width of the screed. (Figure 8)

The sensor can be
mounted from 12" to 30"
away from the material

Sensor sends out pulses of
ultrosonic sound then
times the return echo.

e O-0g°
LBV.QF\J‘ 2

3

Figure 8
Sonic Feed Sensor
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Screed
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Screed

/? Tow Point

Oy

Screed Pull Arm

Oedarapids

Line of Pull
) ©

Tow Point Cylinder

Figure 9

All Cedarapidspaversemploy afree-floating screed
design. Thescreed canbethought of asacompletely
separate machine that is towed behind the tractor
and free to float up or down independently of the
tractor. It is attached to the tractor by two screed
armsthat connect at the center of thetractor on each
side. (Figure 9)

Wherethe pull arms connect is called thetow point.
The two screed lift cylinders attached to the screed
raise the screed for transport. They are placedin a
float mode when paving and do not restrict the
screed from moving independently of the tractor.
By introducing aslight nose-up attitudetothescreed
or angle-of-attack and towing the screed forward
with aconstant level of material or head of material
in front of it, the screed will climb to apoint where
itwill establishafixed depth. Atthispointthescreed
isfloating on the material, much as aboat and skier
float on water.

A very important concept of an asphalt screed isits
ability to resist immediate changes of depth and
slope, caused by outsidefactorslikematerial design,
temperature or human error. This ability is called

averaging. As changes are introduced, the screed
will average the change over a longer area, thus
producing a surface that meets the approximate
specifications for profile, depth and rideability.

Some specifications conflict with smoothness.
Tolerances for depth of material and yield is an
example where specifications and smoothness
conflict. Theonly way to produce asmooth surface
isplacemorematerial inthe depressionsand lesson
the humps. This concept is usually mentioned in
connection with paving, but seldom followed. All
too often we fall into the trap of placing too much
influence on depth in a given area, instead of
controlling the average thickness over the entire
area.

There are many different factorsthat can adversely
affect the paving operation. These range from
production of the aggregates at the pit or quarry, to
thelast rolling operation onthejob. Wewill discuss
all of these factorsin later chaptersto see how they
effect the paving operation and how they are
controlled.

Thetwo hydraulic cylinderslocated at thetow point
are used when automatic grade and slope controls
areemployed. They can aso beused to make minor
adjustments to the depth or thickness of the mat
when paving manually.

19705 (10/00)
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Figure 10

Crown

Burner

m Cedarapids
A Terex Company
Screed
Hand Depth
Crank Counter-Clockwise

Thinner
Clockwise

Thicker [0

00 % 0°
Qe 20 Burner w
< >
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Vibrator

Optional hand cranks are available for those that prefer
turning the hand crank counterclockwise to increase depth.

Screed Tow Points and Tow Arms

The screed has two tow arms that connect to center
point of the tractor or the tow point. Connecting at
the center point of the tractor enhances the
performance of the screed, by maintaining a
consistent line-of-pull. When paving over irregular
grades, the tractor can pivot much like a seesaw
without changingtheline-of-pull. If theirregularities
are such that the line-of-pull is changed, the actual
amount of change to the screed angle-of-attack is
minimal, due to the length of the tow arm.

Screed Depth Cranks

The screed depth cranks are the primary means that
set the desired depth of material being placed onthe
grade. (Figure 10) As the hand crank is turned
clockwise, the angle of the screed bottom or angle-
of-attack inrel ationtothegradeisincreased, causing
the screed to climb to a new thicker depth. If the
hand crank isturned counterclockwise, the angle of
the screed bottom or angle-of-attack in relation to
the grade is decreased, causing the screed to go
downtoanew thinner depth. Only small adjustments
should beintroduced and the results checked, asthe
screed doesnot reactimmediately to thefull amount
of the change that was introduced. Refer to Screed
Reaction Timefor anexplanation of how quickly the
screed reacts to given changes.

19705 (10/00)
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3" Maximum —
Positive Crown ¢ Y
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Screed

1" Maximum
Negative Crown

Figure 11

Main Screed Crown Control

The main screed crown control allows the screed
bottom to be set to aflat profile, or be bent to match
specificationsfor various road profiles. The crown
can be set fromalinch negativeto a3inch positive
crown over 10 feet. (Figure 11)

Vibrators

The vibrators mounted on the screed rearrange
particlesand aggregatesin thematerial being placed
sothetextureismoreuniform. Approximately 80%
t085% of thetheoretical maximumdensity isusually
achieved by the screed.

The actual density achieved by a given screed is
dependent on: (a) the amount of bearing pressure
appliedtothematerial by the screed; (b) mix design;

Vibrator
Speed Control

Figure 12

Clockwise rotation of the knob
increases VPM.
Counterclockwise rotation
decreases VPM.

(c) percent of asphalt; (d) temperature (mix, ground
and ambient); (e) depth of material; and (f) grade
conditions.

The vibrators can be adjusted for both VPM
(vibration-per-minute) and amplitude (amount of
force imparted from the screed to the material).

VPM is adjusted by turning a control valve located
on the screed. Clockwise rotation increases VPM,
while counterclockwise rotation decreases VPM.
(Figure 12)

The amplitude is changed by relocating the
orientation of the eccentric weights located on the
vibrator shaft. (Figure 13)

Amplitude Setting

Figure 13

The smaller the angle
the higher the amplitude

19705 (10/00)
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Screed

LEFT MAIN
BURNER FUEL

O

BURNER IGNITION INSTRUCTIONS

1) All vaives and fans oft

2} Fuel pump on

3) Hoid glow plug on 10-20 sac
(Only light one bumner at a time)

4) Fuel valve on

5) Turn fan on when ignition occurs

8) Release giow plug

BURNER SHUTDOWN INSTRUCTIONS
1) Fusl vaives oft

2) Fuel pump off

3) Fang off after 5 min.

O

LEFT EXTENSION
K BURNER FUEL

T

VALVE HANOLE
POSITIONS

RIGHT MAIN w

BURNER FUEL

O

O

SPRAYDOWN

O

RIGHT EXTENSION
BURNER FUEL

/

Figure 14

Screed Heaters (Burners)

The screed has two or more heaters mounted on it,
dependingonmodel. Theheaterspreheat the screed
bottom to the temperature of the material being
placed. The screed should be heated before start up
or when the screed hasbeen rai sed out of themix for
an extended period of time.

If thescreedisnot brought uptothesametemperature
of the mix, the texture of the mat will appear open
and torn. Depth control problems can aso be
attributed to a cold screed bottom.

A misconception commonly encountered is the
heaters can heat up cold material. Thisisnot true.
Even if the screed bottom is super-heated only the
surface materials are warmed up.

If cold materials are encountered, the hot plant
output temperature could be increased or covering
the truck beds should be considered. If the burners
are left on for an extended period of time, the
temperatureof thesurfacematerialscouldriseabove
325° F, which could damage or destroy the asphalt
content. The screed bottoms could also warp if
overheated.

19705 (10/00)
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Paving Techniques

Factors Affecting the Screed

Thefactors affecting the performance of apaver are not exclusiveto the paver but can originate from other
sources. We will discuss each of the following factors to provide a good understanding of the effect they
can have on producing high quality mats:

Angle of Attack

Temperature ﬁ

(Mix, ground, air)

Temperature
(Mix, Ground, Air)

Paving Speed

-

Line of Pull

Rolling (Compaction) Material Design Head of Material Grade Conditions
Automatic Screed Control

Figure 15

19705 (10/00) -9-
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Paving Speed

Approximate Asphalt Tonnage for 1" Compacted Mat in Tons-per-Hour

Paving Width in Feet

FPM| 6 7 8' ) 10" | 11* | 12" | 13" | 14' | 15 | 16' | 17" | 18 | 19" | 20'
10 | 22 | 26 | 29 | 33 | 37 | 40 | 44 | 48 | 51 | 55 | 58 | 62 | 66 | 69 | 73
20 | 44 | 51 | 58 | 66 | 73 | 80 | 88 | 95 | 102 | 109 | 116 | 124 | 131 | 139 | 146
30 | 66 | 77 | 87 | 99 | 110 | 120 | 131 | 142 | 153 | 164 | 175 | 186 | 197 | 208 | 219
40 | 88 | 102 | 116 | 131 | 146 | 161 | 175 | 190 | 204 | 219 | 233 | 248 | 263 | 277 | 291
50 | 110 | 128 | 146 | 164 | 183 | 201 | 219 | 238 | 256 | 273 | 291 | 310 | 329 | 347 | 365
60 | 131 | 153 | 175 | 197 | 219 | 241 | 263 | 285 | 307 | 328 | 349 | 372 | 394 | 416 | 438
70 | 153 | 179 | 204 | 230 | 256 | 281 | 307 | 332 | 358 | 383 | 407 | 434 | 460 | 485 | 511
80 | 175 | 204 | 233 | 263 | 292 | 321 | 350 | 380 | 409 | 437 | 466 | 496 | 526 | 555 | 584
90 | 197 | 230 | 261 | 296 | 329 | 361 | 394 | 427 | 460 | 492 | 524 | 558 | 591 | 624 | 657
100 | 219 | 256 | 291 | 329 | 365 |4022| 438 | 475 | 511 | 547 | 582 | 620 | 657 | 694 | 731
110 | 241 | 281 | 320 | 361 | 402 | 442 | 482 | 522 | 562 | 601 | 640 | 681 | 723 | 763 | 803
120 | 263 | 307 | 349 | 394 | 438 | 482 | 526 | 569 | 613 | 655 | 698 | 743 | 788 | 832 | 876

approximately 73 tph.

These tonnages are approximate and based on average width, depth, paving speed and
density. Specific weights of asphalt mixeswill vary. Read the speed of the paver in feet per
minute down the left hand column and paving width across the top. Example: At 40 fpm,
paving a one-inch, 10-foot wide mat would take approximately 146 tph.

For a}2-inch mat, multiply the chart figure by 0.5. Thisexamplefor a*|2-inch mat would be

For a 2-inch mat multiply the chart figure by 2, which in the above example would be
approximately 292 tph. Theabovechartisbased on material weighing 146 poundsper cubic
foot. If actual material weight is 124 pounds per-cubic-foot, the ratio would be 124 pounds
per cubic foot divided by 146 pounds per cubic foot, giving 0.85 of the value shown.

The contractor must get increased production for
every hour worked without loss of quality. So a
paver must place every ounce of material delivered
to it while maintaining top quality. To do this
consistently afew thingsmust betakeninto account:

1) Thetonnage output of the hot plant has to be
known. Remember, theoutput ratecan change
due to outside factors such as the amount of
moisture in the stock pile.

2)

3)

Take into account the method used to deliver
material tothepaver. Thisincludesthenumber
of trucks, size of trucks, distancefrom plant to
paver and traffic conditions.

Know the paving width and depth. Use the
chart in this section to calculate the paver
speed required to place the material.

19705 (10/00)
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Speed is consistent l

Consistent Depth

Uniform Density

Speed Increase |

Pensity Change Occurs

Depth Decrease

Speed Decrease |

Density Change Occurs

Depth Increase

Figure 16

Theideal operationiswhen the paverismoving at a
fixed speed, aminimum of 80% to 90% of thetime
and only spending 10% at a lower rate of speed or
stopped. Most defectsinamat will occur where a
paver is stopped. A higher quality mat will be
produced by keeping the paver at a constant speed,
[imiting stops and amount of time stopped.

When the paving speed is consi stent, the amount of
shear force is constant and the amount of time the
material spends under the screed is uniform. The
screed will remain at that given depth.

Assume all factors and conditions are constant and
not influencing the screed. When the paver speed
varies, the screed hasatendency toriseand fall.
Thisis due to the amount of force required for the
screed to shear through the head of material and the
compaction effort of the screed.

Theamount of changeindepthintroduced by varying
the paver speedisdependent onthematerial design,
temperature of the material, paving depth, screed

A Terex Company

Paving Speed

type and amount or degree of speed change. The
amount of change due only to paving speed isvery
small. The head of material is also dependent or
affected by paving speed and will cause changesto
ocCur.

Increasing the paver speed will decrease the time
the material spends under the screed, therefore
changing the equilibrium of the screed. The screed
will drop in depth to a point where the equilibrium
of the screed is reestablished. (Figure 16)

Decr easing the paver speed will increase the time
the material spends under the screed, therefore
changing the equilibrium of the screed. The screed
will climb in depth to apoint wherethe equilibrium
of the screed is reestablished.

Stopping and Starting Paver

It isbest to keep the paver moving at aconstant rate
but it may becomenecessary to stop the paver during
operation. We recommend stopping the paver as
quickly as possible, without being erratic in nature.

Thesameistrueof starting thepaver. Accelerateas
quickly as possible to the previous paving speed.
Thisminimizesany deviationin depth. Anincrease
in depth can occur intheareawherethe screed stops
incertain materials. Thischangeisdueprimarily to
thehead of material, temperature of material, screed
settling and the friction differences between the
material and screed bottomwhenthescreedisstopped
or moving.

When apaver isstopped, al screedstendto settleto
some degree depending on material designs. By
limiting the number of stops and keeping the paver
moving, fewer mat problemswill occur. If apaver
hasto stop for an extended period of time, making a
joint should be considered. When stopped for
extended periodsof timethe material temperaturein
front of the screed and in the hopper drops. This
change of temperaturewill causeatexturechangeto
occur in the mat being placed and also a depth
change.

19705 (10/00)

-11 -



Quality Paving Guidebook

Screed Assist Valve

A Terex Company

Screed Assist System

Accumulator

Figure 17

Dump
Valve

Pressure
Gauge

The screed assist system provides ameansto adjust
the bearing weight of the screed on the material to
meet varying material designs and paving widths.
By adjusting the system to meet the specific
conditions encountered, higher quality mats can be
produced. Excessive settling marks traditionally
encountered while paving narrow widths and using
tender material designs can now be controlled.

Adjusting Screed Assist

1) Setthescreedontheground. Screedliftswitch
set to float.

2) Screed assist switch on.

3) Loosenjamnutonscreedassist adjustor valve.
Adjust pressure reading on the gauge to 200
pSi.

4) Start paving operationasnormal after all other
operational settings have been set (head of

A normal settling mark can be rolled
completely out by the first pass of the roller.

5)

6)

7)

Figure 18

material, depth, paving speed, materia flow
gates, automatic screed controls). Note the
amount of settling that occurs when the paver
is stopped.

To check if settling is unacceptable, let the
lead roller passover the marked area, one pass
forward. If the mark is removed by the first
passof theroller, nofurther adjustment will be
required. (Figure 18)

If themark wasnot totally removedinthefirst
pass, again loosen the jam nut on the adjustor
valve and increase the pressure 25 psi while
paver ismoving. Repeat steps4and 5. Seeif
lead roller takes the mark totally out.

Repeat this procedure until the mark can be
totally removed on the first pass of the lead
roller.

Excessive settline marks cannot be taken
out by the first pass of the roller.

19705 (10/00)



Quality Paving Guidebook

The Dump Valve should remain closed at all
times. It is provided to dump pressure from the
system, so it can be worked on safely by the
mechanics.

Do not switch the screed assist system off and on
during a paving operation. This will cause mat

A Terex Company

Screed Assist System

Do not use any more pressure than required to
control settling or the screed may haveatendency to
rideonitsnose. Thiscouldcauseother mat problems.

Rule of Thumb Higher pressure is required for
narrow-width paving (under 12 feet wide), lower
pressureisrequired for wide-width paving (beyond

defects. 12 feet wide).

Angle of Attack

The angle-of-attack (or angle of the screed bottom in relation to the grade being paved) controls the depth
of material. When a screed has established a given depth on both sides of the screed, the screed isfloating
on the material with anose-up attitude or agiven angle-of-attack. The angle-of-attack required to produce
agiven depth is dependent on screed type, material design, material depth and temperature of the material.
The angle of the left and right sides of the screed can be set independently of each other to a given degree.
Thismeans material depth on the left side of the screed can be different from that being placed by theright.
Thisis done by introducing atwist in the solid screed bottom.

There are two ways to set or control the angle-of -attack:

1) The primary meansisthe left and right screed depth cranks. These are used to establish the desired
depth and profile of mat being placed. (Figure 19)

2) Thetow point cylinders are used to maintain a previously established depth or profilein conjunction
with screed automatic grade and or slope controls. They can also be used in amanual mode to make
minor corrections to the depth or profile. (Figure 20)

Some other factor of screed settings also affect the angle-of-attack. These are the fixed strike-off setting,
hydraulic strike-off typeand setting, thelineof pull, and themain screed crown setting. Refer to each subject
for an explanation of how they can affect the angle-of -attack.

Hand cranks
turned clockwise
to thicken

Figure 19

Tow point unchanged

The tow point is unchanged but the angle-of-attack can be increased or
decreased by turning the screed hand cranks. By use of the hand cranks,
depth can be varied from O to 12 inches.

Hand cranks
unchanged

Figure 20

Tow point raised

The hand cranks are unchanged, but the angle-of-attack can be increased or
decreased by moving the tow point up or down. By use of the tow point
cylinders, depths can be varied up or down from the depth established by the
hand cranks. It is important to remember the amount of angle required to
produce a given depth will vary due to material design, screed type, depth of
material and temperature.

19705 (10/00) 13-



Quality Paving Guidebook

PO

First length 60-65%

Screed reaction time refers to the amount of time
required for a screed to complete achangein depth
that wasintroduced by the screed depth cranksor by
achange in position of the tow points.

As shown in figure 21, a given downward change
was introduced to the angle-of-attack. If no other
changes are introduced, the screed will decrease in
depth approximately 60%to 65% of thetotal amount
of change in the first length of the tow arm. Asthe
screed travel sfour more lengths of the tow arm, the
remaining 30% to 35% of the total change will
occur.

The reason the screed compl etes 60% to 65% of the
total change in the first length of the tow arm and
then takes four more lengths of the tow arm to

Screed pivots around
tow point

Figure 23

compl ete the remaining 30% to 35% is because the
screed actually pivotsaround the tow point. (Figure
23) When the angle-of-attack is increased from a
given depth, the higher angle-of-attack will alow
more material to meter under the screed, causing it
to start climbing. As the screed climbs, the new
higher angle-of-attack starts decreasing and the
amount of material metered under the screed
decreases, causingtherateof climbtodecrease. The
new angle-of-attack established at the end of five
lengths of the tow arm will be slightly larger than
that required at the thinner depth. (Figure 22)

A Terex Company

Screed Reaction Time

Five lengths of tow arm are required for correction to be completed

Figure 21

The next four lengths the remaining 30 - 35%

Crank is turned

clockwise

Original Angle Increased Angle

Figure 22
The actual angle-of-attack required for a specific
depth is dependent on the material design,
temperature of the material, depth of material and
screed type. Course, dense material designs will
require asmaller angle-of-attack to produce agiven
depth in comparison to a fine graded or sandy
material design. Thisisdueto thecompaction rates
of the various material designs.

I

New angle is slightly
larger than original

Figure 24

Normal angle

of attack is 1/8" to
1/4" for best mat
texture.

A screed should runwith atisinchtojsinch nose-up
attitudeor angle-of-attack. (Figure24) Whenrunning
in this range the full width of the screed bottom is
utilized to produce the best possible mat texture. If
the screedisallowed to run at extremesof increased
or decreased angle-of-attack, poor mat texture will
result. In these conditions, only a small portion of
the screed bottom is utilized for compaction and
texture, decreasing the life of the screed bottom.
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Our objectiveisto place a smooth, uniform asphalt
mat over anirregular grade. When paving manually,
we do not have the advantage of screed automation
controlling depth adjustmentsfor us. Thiscontrol is
in the hands of the screed operator. He has to
evaluate the grade conditions and specifications or
requirements of the job. Factors of average depth,
yield, profile and slope become a big concern as
most manual paving jobs will not allow for more
material to be placed than what was estimated or bid
on. To beableto place asmooth, uniform mat over
irregular gradesand control yield, wehavetobeable
to check and control our material usage. There are
two ways to do this.

Average Depth Method

The first method of manual control isto determine
the average depth desired and adjust the screed to
obtain that depth. The most common means to
measure depth employs a depth sticker. Take a
minimum of five checks about five feet apart and
average the checks.

Example: The desired average depth istwo inches.
Makeno correctionstothedepthuntil all fivechecks
have been made. The first check measures 1’}
inches. The second measures 2’js inches. Thethird
measures2tsinches. Thefourthmeasures13sinches.
Thefifthmeasures1’lsinches. All fivechecksequal
102 inches. Divide 102 inches by the number of
checks (5). Thisequals approximately 2%z inches.
We are approximately 32 inch above our desired 2
inch average. Thescreed hasaveraged thedepthfor
us. If wewould have introduced a change for each
check we would only have been mirroring the
irregular grade and would not have achieved a
uniform coverage and smooth surface.

Figure 25

Improper use of a depth sticker
creates humps and bumps instead of
a smooth uniform surface.

A Terex Company

Adjusting Mat Thickness
(Manual Paving)

Figure 25 showsavery important fact about adepth
sticker. It shows only the thickness of material at
one exact point behind the screed and does not
reflect the grade conditions yet to be paved over.
Correct the screed only after multiple checks
have deter mined the aver age thickness.

Desired Yield Method

The second way to control yield is to calculate the
desired yield and adjust the screed to conform. To
do this, figure out how many linear feet atruckload
of material should be capable of paving and then
adjust the screed to obtain that yield.

First, determinethecompacted wei ght of thematerial
being placed (in pounds per cubic foot). For this
example, assumethematerial is144 |bsper cubicft.

Then, figurethe desired depth in feet. For example,
if the desired depth is 2 inches, and there are 12
inches per foot, this gives 2 inches x (1 ft. per 12
inches), which = 21> feet deep. Multiply the
compacted weight (144 lbs per cubic ft.) by the
depth (312 ft.) and desired width of the mat (for
example, 12 feet). 144 x 212 x 12 = 288 |bs per foot
of travel. Thedesired yield of amat 2 inchesthick
and 12 feed wideis 288 |bs per foot of travel.

Next, find out the weight of the material in an
average truck. Assume it is 36,000 |bs. Divide
36,000 by 288 Ibs. per ft. and you get 125 linear feet
of travel per truckload. 36,000 Ibs./ 288 Ibs. per ft.
of travel = 125 linear feet.

We should be able to pave approximately 125 feet
withthistruckload of mix. If theyieldishighor low,
makeasmall adjustment and re-check. Remember,
youwill never be ableto hold a0 yield factor dueto
theirregular grades, but you will be able to keep it
very closetozero. Theimportant factisby usingthis
method wearenot over-correcting thescreed, which
causes humps and bumps. Instead we are alowing
ittoaveragethemateria depthfor us, whichproduces
uniform coverage and a smooth surface.
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Fixed Strike-offs

The fixed strike-offs act as a material metering
deviceto control the amount of material allowed to
passunder thescreed, thereby controlling or affecting
the angle-of-attack required to produce a given
depth. They aso absorb wear that would have been
introduced to the nose area of the screed bottom.
The normal setting of *> inch above the screed
bottom will work fine in most material designs
currently used. (Figure 26) There are material
designs that will require changing the setting to
allow the screed to run with the desired Ysinch to 1}
inch nose-up attitude or angle-of-attack.

Strike-Off Correct
(Normal Setting
1i2inch)

@ /
Figure 26

If the fixed strike-offs are set too high for the
material design being used, too much material is
allowed to pass under the screed. This increased
material flow provides unnecessary screed lift or
float. Tomaintainagivendepth, theangle-of-attack
must be decreased to compensate for increased lift.
In this condition the screed is running with aslight
nose-down attitude. Only the front portion of the
screed is compacting and finishing the material
being placed. Poor mat texture occurs and extreme
wear is introduced to the nose area of the screed
bottom. (Figure 27)

Good Mat
Texture

\
\ High wear
\

Poor mat texture

u
Strike -Off High \\) 1

A

Figure 27

A Terex Company

Strike-Offs and Blades
(Affects Angle-of-Attack)

If thefixed strike-offsaresettoolow for thematerial
design being used, not enough material isallowedto
passunder thescreed. Thislack of material doesnot
provide the necessary lift or float. To maintain a
given depth, the angle-of-attack must be increased
to compensate for the lack of lift. Inthiscondition
the screed is running with a excessive nose-up
attitude. Only the rear portion of the screed is
actually compacting andfinishingthematerial being
placed. Poor mat texture occursand extremewear is
introducedtotherear or trailing portion of thescreed
bottom. (Figure 28)

Rocks are dragged
/ and fines accumulate

/|

Strike-Off Low

S

Hydraulic Strike-offs

The hydraulic strike-offs (that could be or are
mounted on Fastach screeds) provide the contractor
with a means to extend paving widths in job types
that do not require actual screed with heat and
vibration. Hydraulic strike-offs can be fitted with
standard vertical blades or screeding blades for
different applications. If thesebladesare assembled
improperly (or out of adjustment for the material
design being placed) they can have a influence on
the angle-of-attack much as fixed strike-offs can.

Vertical and Screeding Blades

When vertical or screeding blades are adjusted
correctly they can beextended and retracted without
influencing the mat directly behind the main screed.
When extended, the thickness of the material placed
by thehydraulicstrike-off will bethicker thanthat of
the main screed since the material placed by the
hydraulic strike-off is only struck off and isn't
compactedlikethat of themainscreed. Thethickness
differenceshould beadjusted for thematerial design
being used. If adjusted properly, the roller will
compact thethicker material placed by thehydraulic

High Wear and
Poor Mat Texture

Figure 28
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strike-off to the same elevation of the main screed
mat when rolled, producing uniform density across
the width of the mat. Mat texture, however, will be
differentfromthat of themain screed. Thehydraulic
strike-off provides only limited surface finishing.
Thetexture difference is dependent on the material
design being placed. Screeding bladesareintended
forfiner gradematerial straditionally usedinparking
lotsandlow specificationjobs, wherevertical blades
are intended for the coarser grade materials
traditionally used in general road construction.

Vertical Blade Correct Vertical Blade Too Low

High Wear

Poor Mat
Texture

Figure 29
Vertical Blades

Figure 29 shows correctly and incorrectly adjusted
vertical blades. If adjusted low and retracted in, the
vertical blades will act as the primary metering
device for the main screed and not enough material
will be allowed to pass under the screed. Thislack
of material does not provide the necessary lift or
float. Tomaintainagivendepth, theangle-of-attack
must beincreased to compensate for the lack of lift.
Inthisconditionthescreedisrunningwithaexcessive
nose-up attitude with only the rear portion of the
screed actually compactingandfinishingthematerial
being placed. This causes poor mat texture and
extreme wear at the rear or trailing portion of the
screed bottom.

Another problem occurs when extending and
retracting the hydraulic strike-offs, as this actually
changes the amount of material metered to the
screed. When retracted in, the hydraulic strike-offs
starve the main screed; extended, the fixed strike-
offsprovidethe correct metering. These conditions
can produce deviations in the mat.

If adjusted too high, the hydraulic strike-off will not
affect the texture or profile of the mat behind the

A Terex Company

Strike-Offs and Blades
(Affects Angle-of-Attack)

main screed when extended or retracted. But when
extended, thethicknessof thematerial placed by the
hydraulic strike-off cannot be compacted down to
the same level as the main screed mat.

Correct

Low

Figure 30
Screeding Blades

Poor Mat Texture

Figure 30 shows the screeding blades correctly
adjusted and incorrectly adjusted. If the hydraulic
strike-offs are adjusted low and retracted in, the
screeding blades will act as the primary metering
device for the main screed. In this condition, not
enough material isallowed to passunder the screed.
Thislack of material doesnot providethe necessary
lift or float. Tomaintainagivendepth, theangle-of-
attack must be increased to compensate for the lack
of lift. Inthiscondition the screed will be running
with an excessive nose-up attitude, with only the
rear portion of the screed actually compacting and
finishing the material being placed. This causes
poor mat texture and extreme wear at the rear or
trailing portion of the screed bottom.

If the hydraulic strike-offs are adjusted high and
retractedin, thescreeding bladeswill createafunnel
feed effect for themain screed. Inthiscondition, too
much material is alowed to pass under the screed.
Thisincreasedflow of material providesunnecessary
lift or float. Tomaintainagivendepth, theangle-of-
attack must be decreased to compensate for the
increased lift. Thiswill causethe screed to runwith
adlight nose-down attitude. Only the front portion
of thescreedwill beactually compacting andfinishing
the material being placed, causing poor mat texture
and extreme wear at the front portion of the screed
bottom.

In both conditions mentioned above, extending and
retracting the hydraulic strike-offs produces
deviationsinthemat muchthesameway asvertical
blades affect the flow of material to the main screed
when adjusted low.
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The line-of-pull refers to the angle at which the
screed is being towed forward. Best results occur
when the towing force is applied relatively parallel
tothegrade. Todothisweset thetow point cylinders
in relation to the general depth we will be paving.

Rule of Thumb: Thin mats will require a lower
initial tow point setting, while thicker mats will
require a higher initial tow point setting.

Figure 31

Forward Line of Pull

Tow point position correct
for mat thickness

Infigure31, thetow pointisset lower becauseweare
placing athin mat. Theline-of-pull onthescreedis
relatively parallel tothegrade. By settingour initial
tow point height to match the thickness of material
we are placing, the towing forces applied to the
screed are relatively parallel to the grade. In this
conditionweareavoiding unwantedinfluencesbeing
applied to the screed that could cause texture and
deviation problems to occur.

Upward Line of Pull

Tow point position too
high for mat thickness.

Figure 32

High Wear

Poor Mat Texture

Figure 32 showsthe samethin mat being placed, but
theinitial tow point settingisextremely high. Inthis
condition the towing forces are being applied at a
upward angle, increasing the lift forces applied to
thescreed. To maintain agiven depth, the angle-of-
attack must be decreased to compensate for the
increased lift. The screed is now running with a
dlight nose-down attitude. Only thefront portion of
the screed is compacting and finishing the material
being placed, causing poor mat texture and extreme

A Terex Company

Line of Pull
(Affects Angle-of-Attack)

wear at thefront portion of the screed bottom. Also,
whenthescreed stops, it will havemoreof atendency
torock or teeter asthetractor relaxesthetension on
the screed. This could increase the amount of
settling and deviations introduced to the mat.

Downward Line of Pull

Tow point too low
for mat thickness

High Wear

Figure 33

Poor Mat Texture

Figure 33 shows a thick mat being placed, but the
initial tow point setting is extremely low. In this
condition the towing forces are being applied at a
downward angle, decreasing the lift forces applied
tothescreed. To maintain agiven depth, theangle-
of-attack must be increased to compensate for the
decreased lift. The screed is now running with a
excessive nose-up attitude. Only therear portion of
the screed is compacting and finishing the material
being placed, causing poor mat texture and extreme
wear at therear portion of the screed bottom. Also,
whenthescreed stops, it will havemoreof atendency
torock or teeter asthetractor relaxesthetension on
the screed. This could increase the amount of
settling and deviations introduced to the mat.

We can gainincreased control on theforcesapplied
tothescreed by settingthetow pointinrelationtothe
thicknessof themat being placed. Itisnot necessary
to try measuring the height of the tow point in
relationtothescreed, togetit set. Astheillustrations
show, we want to avoid the extremes and keep the
tow point relatively parallel to the grade or line-of -
pull.
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The main screed crown has two adjustors, the lead
and trail. When the main screed crown needsto be
set for profile specifications, both lead and trail
crowns are adjusted simultaneously, by means of a
connecting chain. The lead crown can be set
independently of the rear, to allow a little extra
material to pass into the center area of the main
screed. Thisisnecessary to compensatefor thevoid
areacreated by the auger-conveyor drivecase. The
normal amount of lead crown is s inch to js inch
above that of the rear. Thisrange is sufficient for
most al materials designs.

Lead Crown High

I :m: ILead Crown

Trail Crown

Figure 34

Figure 34 shows the effect of adding too much lead
crown. In this condition the mat texture is open in
appearanceon bothleft and right outsideareasof the
mat, whilethe center areaappearstighter in texture.
Extreme wear isintroduced to the center area of the
screed bottom.

Lead Crown Low

I :m: ILead Crown

Trail Crown

Figure 35
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Main Screed Crown

Figure 35 showsthe effect of having thelead crown
set too low. In this condition the mat texture is
tighter in texture on both left and right outside areas
of themat, whilethecenter areaisopeninappearance.
Extreme wear isintroduced to the center area of the
screed bottom.

Lead Crown Correct
—ci= ILead Crown

% Trail Crown

Top view appears as lead crown low.

Center area thickness is less than
2to 2.5times largest aggregate size
used in material design

Rutted Existing Road

End view shows grade condition is
cause of the open appearance in the center

Figure 36

A rutted grade condition can causethemat textureto
appear just like that caused by a lead crown
adjustment set too low. (Figure 36)

This condition is quite common when overlaying
existing roads. Adjusting the lead crown will not
correct the texture problems caused by the grade
conditions. Trying to do so will result inincreased
wear being introduced to the center area of the
screed bottom, with no improvement to mat texture.
Tocorrectthesemat textureproblems, pre-correction
leveling courses should be considered or re-profile
the existing road by agrinder or profiling machine.

There are two other factors that can introduce a
striping effect somewhat similar to a lead crown
adjustment. These are segregation and pre-
compaction. Neither of thesefactorscanbecorrected
by adjusting the lead crown. Refer to these subject
headings for more information.
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When werrefer to head of material, we arereferring
to the level or amount of material that isdirectly in
front of the screed.

The importance of fully understanding and
controlling the head of material cannot be
over emphasized.

Most mat problems are caused by not maintaining a
uniform constant level of material in front of the
screed. It isrecommended the head of material be
half the depth of theauger uniformly acrossthetotal
width of the screed (just to the level of the shaft).

Thehead of material exertsaforceagainst two areas
of the screed, the mold board or face of the screed
and thefront areas of the screed bottom. Theforces
applied resist forward movement of the screed and
provide lift.

AL
Head of material is constant at half
auger level and uniform across
width of screed.

Correct Head of Material

Resistance to forward movement and lift force are constant

Figure 37
When the head of material of is maintained at a
consistent half-auger level and uniform across the
width of the screed, the forces acting against the

screed are constant. The angle-of-attack on the
screed remains unchanged, the density and texture
of thematerial acrossthewidth of themat isuniform.
Also, the augers are more efficient if the material
level isat half an auger. (Figure 37)

Increased Head of Material

An increase in the material caused
the screed to rise.

Resistance to forward movement and lift force are increased
causing mat to become thicker.

Figure 38
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Head of Material

As the head of material rises, the resistance to
forward movement increases and the amount of lift
force increases. This causes the screed toriseto a
new level where the forces are balanced or the
equilibrium between screed weight, vertical lift
forces, resistanceto forward movement, and paving
speed are reestablished. (Figure 38)

Decreased Head of Material

Resistance to forward movement and lift force are decreased
resulting in the mat getting thinner

Figure 39

As the head of materia drops, the resistance to
forward movement and the amount of lift force
decreases. This causes the screed to drop to a new
level wheretheforcesarebalanced or theequilibrium
between screedweight, vertical liftforces, resistance
to forward movement and paving speed are
reestablished. The degree or amount of deviations
introduced to the mat is in proportion to the level
changes of the head of material. (Figure 39)

Varying levels of materia in front of the screed
affectsthevertical position of the screed and causes
mat problems. We recommend maintaining the
head of material at half an auger. At thislevel the
augers are far more efficient in moving material
acrossthewidth of thescreed, especialy if paving at
extended widths. Thelevel canvary slightly aslong
asitisat aconstant level and uniform across the
width of the screed. When the level of material is
constant, theforcesacting onthescreed areconstant.

It isacommon misconception that using automatic
screed controls will compensate for varying the
head of material. Thissimply isnot true. Varying
levels of material will cause a instant change in
depth. Automation does not control the depth
instantly; it averages changes over a longer area.
Refer to Screed Reaction Timefor moreinformation.
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Two systems (the flow gates, and the material feed
sensors) are independently adjusted but work in
conjunction with each other to control the head of
material. Theflow gatescontrol thelevel of material
in the center area of the auger chamber. The feed
sensors control the level of material at the outboard
ends of the augers. When set properly to match the
paving speed and the width and depth of the mat
being placed, a constant, uniform head of material
can be maintained.

Flow Gates

Theflow gatescontrol theamount of material thatis
allowedto passfromthehopper totheauger chamber.
Asshownintheillustration, the material level from
theauger-conveyor drive caseto the outboard end of
the augersis uniform in depth when the flow gates
are set properly.

Figure 40

Correct

LH Flow Gate RH Flow Gate

|

The flow gate setting has a direct bearing on auger
rpm. Withtheflow gatesset higher, alarger volume
of material is moved from the hopper to the auger
chamber. The auger movesthisvolume of material
to the outboard end of the auger. Thefeed sensor at
the outboard end of the auger reactsto thevolume of
material being carried by the auger, slowing the
auger rpomdowntomaintainagivenlevel. When the
flow gatesarelowered, theaugershavetoturnfaster
to movethe sameamount of material tomaintainthe
proper level at the feed sensor. (Figure 40)

Rule of Thumb: Lower the flow gates for wide-
widthpavingandraisethemfor narrow-width paving.
Figure 41

Uniform Level of Material

High

LH Flow Gate J RH Flow Gate

______________________
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Controlling Head of Material

If theleft or right flow gate position is set too high,
the level of material on that side will be high. The
illustration showsbothleft and right flow gateshigh.
The forces applied to the screed are not uniform
acrossthewidth of the screed. Forcesappliedtothe
center areas of the screed are increased, while the
outboard areas are decreased. (Refer to Head of
Material.)

Low

LH FIovy Gate I R_H_Flgvv_G_ate m
I . l
1 1 1
| I
J | A |

Figure 42

If the left or right flow gate position is set too low,
the level of material on that side will be low. The
illustration showsboth left and right flow gateslow.
The forces applied to the screed are not uniform
acrossthewidth of the screed. Forcesappliedtothe
center areas of the screed are decreased, while the
outboard areas are increased. (Refer to Head of
Material.) (Figure 42)

This same condition occurs commonly by running
the hopper empty between truck loads. The paver
should be stopped before thelevel of material inthe
hopper drops below the flow gate setting.

Uniform Material Flow Across

Auger

Figure 43

When paving is continued between truck loads, the
level of material inthe hopper should not beallowed
to drop below the flow gate setting. If the level of
material dropsbel ow theflow gatesettingtheamount
of material being delivered to the auger chamber
dropsandthe head of material drops. (RefertoHead
of Material.) (Figure 43)

19705 (10/00)

-21-



Quality Paving Guidebook

Even small changesin theamount of material being

delivered totheauger chamber can havean effect on

the consistency of the mat produced. (Figure 44)
Figure 44

Spilled Material

Material dropped in front of a paver by trucks or
damaged hopper flashing is very common. Thisis
also a prime source of mat-related problems. The
material that isdeposited in front of a paver addsto
the volume of material in the auger chamber asthe
paver passesover it. Thisincreased volumeincreases
the head of material in front of the screed. (Figure
45)

If the material deposited is raked or shoveled out
over awideareainanattempt to prevent overloading
or changing the head of material, asecond problem
is created. The material that was spread out cools
considerably and adds to the elevation of the road
surface. When the paver passes over this area the
Material dropped in front of paver causes:

1. Overfeeding of the screed (head of material)

2. Increases elevation of grade (mat texture problems)
3. Creates more grade irregularities

Figure 45

mat thickness in these areasis thinner. This could
cause mat texture problems related to paving depth
versus aggregate size. This also creates more
deviationsinthegradethat we haveto paveover. If
material isdroppedinfront of thepaver, it should be
removedto prevent adversely affectingtheoperation.

A Terex Company

Controlling Head of Material

(Refer to Material Designs for more information.)
Material Feed Sensors

Thefeed sensors control the level of material at the
outboard end of the augers and work in conjunction
with the flow gate settings to maintain a constant,
uniform head of material. Cedarapids uses three
types of feed sensors: the limit switch type, the
proportional sensor and sonic feeder controls. The
position of thefeed sensor should alwaysbelocated
at the outboard end of the last auger or off the end
gate, if variable width paving is done. (Figures 47-
49)

Limit Switch

Thelimit switch feeder controls are the on-off type.
When the material level rises to a set point, the
auger-conveyor system for that side is shut off.

Support Mount

Control Arm Clamp

Screwdriver Slot

Stop
Limit Switch

Extendable Wand
Control Arm

Figure 46

ON

When the material level dropsbel ow aset point, the
auger-conveyor isturned on. (Figure 46)

Limit Switch Setup

(1) Loosen control arm clamp so itislooseonthe
switch shaft.

(2) Lower control arm to within Y6 inch of the
positivestopthat keepsitfromswingingfarther
downward.

(3) Turntheswitch shaft, which hasascrewdriver
dot, until anaudibleclick indicatestheinternal
contacts have closed. While holding that
setting, tighten the control arm clamp.

(4) Adjust the length of the control arm so the

19705 (10/00)



Quality Paving Guidebook

Mount location for
extended width paving

Mount location for
narrow width paving

p—

VARV

End Gate
Mount

Figure 47 - Limit Switch Mounting Positions

auger-conveyor stopswhenthedesired material
level isachieved.

Proportional Feed

The proportional feed system delivers material at a
variable rate depending on the position of the feed
sensor control arm. Whenthecontrol armisstraight
down, the system operates at maximum delivery
speed. When the material level builds up and the
control armrises, thefeed rate slowsproportionally.
When the control arm reachesa45 degreeangle, the

Left Sensor

Right Sensor
[ —

Control Arm Clamp Control Arm Clamp

Control Arm Control Arm

Extendable Wand Extendable Wand

I

Maximum speed
when straight down

Maximum speed
when straight down

Off at 45° Off at 45°

Figure 48

feed system shuts off. Asmaterial is used and the
control arm drops, the feed system starts again.
(Figure 48)

Proportional Feed Setup

1) Removethefeed sensor assembly. Positionit
on aflat surface or clamp assembly to the tow
arm so control arm hangs straight down.

2) Set conveyor switch to auto.
3) Set brake switchto release.
4) Turn the speed dial to zero.

Mount location for
narrow width paving

Mount location for
extended width paving

[wvv\)\lb

End Gate
Mount

Figure 49 - Proportional Feed Sensor Mountings

A Terex Company
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5) Advancethetravel control lever forward.
6) Set auger conveyor switch to auto.

WARNING!
All personnel should be prepared for the paver to
creep forward.

7) Loosen control arm clamp sothearmisfreeto
rotate on the sensor shaft.

8) Positioncontrol armat45°. Seeillustrationfor
both left and right sensor control arm
positioning.

9) While holding control arm in position, rotate
sensor shaft with ascrewdriver until the auger
just stops.

10) Tighten the control arm clamp.
Generation lll Sonic Feed Control

Upgrading from standard proportional systems to
Demand Based Ultrasonicsdoesnot requirechanging
or rewiring existing tractor systems. Simply mount
the control units on each side of the screed and plug
their cables into the receptacles the proportional
systems used.

Operation

The sensor should be mounted in a position that
targets the cone-shaped field of view on the active
material flow path. The longitudinal axis of the
sensor should be perpendicular to the face of that

The sensor control rage is from
12 to 30 inches from the face of
material.

If mounted closer than 12 inches,
the control detects an out-of-tolerance
value and shuts the augers off.

e

If the distance to the material face is Maximum
greater than 60 inches (5 feet), the control .
detects an out-of-tolerance value and 30inches

shuts the augers off.

e
Minimum
12 inches

Figure 50 - Setting Sensor Distance
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Correct
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Incorrect
Sensor too high

Controlling Head of Material

Incorrect
Sensor too low

Figure 51 - Setting Alignment of Sensor with Head of Material

material. Figure50 will helpin selecting mounting
location and targeting the sensor to help prevent
some common problemsthat could be encountered.

For best possibleresults, thesensor should betargeted
perpendicular (90°) to the material surface being
monitored. (Figure51) Misalignment decreasesthe
amount of return echo to the sensor. The type of
material being used determines the amount of
misalignment tolerance. Finegraded material designs
like sand mixes have a low reflective value and

N Material Retaining Plate|

1

o Active Material

Figure 52
Target in the

o\ Active Material

requirethesensor to betargeted perpendicular while
coarsegraded material designshaveahighreflective
value and may allow up to a 10° misalignment.

Thesensor should alwaysbetargeted onthematerial
that is actively moving. Thisareaisusually on the

Figure 53
¥ 12 Sensor nulled at 12 inches from face has 6 inch
Inches diameter view window

Sensor nulled at 20 inches from face has 7.5 inch
diameter view window

_w

20 Sensor nulled at 30 inches from face has 9.5 inch
Inches diameter view window

30
Inches

forward outboard end of theauger asillustrated. The
sensor should be targeted in the center area of the
face of material for best results. (Figure 52)

As we can see in figure 53, the size of the view

Incorrect Incorrect

Would sense shaft

g
/

Would sense end gate

Figure 54 - Incorrect Sensor Mounting Positions

window increasesindiameter asthesensor'sdistance
from the surfaceincreases. The sensor will react to
the closest object inside its view window.

The most common problem encountered with the
use of sonic feeder controls is improper mounting
andtargeting. Asinfigure 54, the system will react
to the object inside the view window that is closest
to the sensor. Care must be taken in mounting and
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CORRECT INCORRECT
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Echo is dispersed by heat waves
targeting the sensors to prevent sensing objects
other than the desired material level. (end gates,
augers, material retaining plates, etc.)

Effect of Heat Waves

The sensor should be mounted far enough away
from the material that the sensor is not inside the
rising heat waves. Large temperature fluctuations
can cause dispersion or loss of the echo due to
refraction of the sound waves. (Figure 55)

The performance of the system could also become
erratic if the temperature of the transducer
(transmitter/receiver) rises above 128°F. The
transducer will quit operating at approximately
150°F.

End Gate Mounting

Itisbest tomount thesensor ontheend gatewhenthe
strike-off is extended or retracted. This provides
better control of the material and keeps the sensor
out of the rising heat waves that could affect the
performance of the sensor. Care must be taken in
routing the sensor cable to prevent damaging the
cable when extending or retracting the strike-off or
hydraulic extension. (Figures 56 & 57)
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Echo is unaffected by heat waves

Figure 56 - End Gate Mounting on
Fastach 8 ft. and 10 ft. Screeds
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Figure 57
End Gate Mounting on the Stretch 20 Screeds

Setup

Tonull or select thedesired level or material, usethe
manual feed system to fill the auger chamber to the
desired level or the auger shaft.

When the correct level has been reached, place the
auger/conveyor switchesinthe AUTO position and
start moving the paver forward. Asthe paver starts
moving, press and release the NULL switch to null
the system.

Note: Thiscontrol will only operatewhenthepaver
iIsmoving forward.

If the material level needs to be changed after
nulling, use the UP/DOWN toggle switch. By
pressing down and rel easing the switch, thematerial
level will decreaseapproximately Yzinch (1.17 cm).
By pressing up and rel easing, the material level will
increase approximately 2 inch (1.17 cm).

The sonic system will remember the null setting
when shut off. Thiswill eliminate the need to reset
the null for each day's paving. Re-nulling or using
the UP/DOWN controls is needed only if a new
material level isdesired.
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This section will cover the practical application of
mix designs as they relate to the paving operation
and common problems incurred. For further
information, there are numerous publications and
studiesthat can be acquired frominstitutesthat deal
with the mechanics and engineering aspects of mix
designs.

It isimportant to understand that each mix designis
different in relation to its flow characteristics and
how it affects the configuration of the paver and
screed. A dense or course grade mix will require a
smaller angle-of-attack on the screed to produce a
given depth than would afine or tender grade mix.

When dealing with mix designs, consistency of the
designisextremely important inthepaving operation.
Thismeansthegradation (blend of aggregates, fines,
and fillers), asphalt content, moisture content and
temperature havetoremain constant. If any of these
vary, it will have an effect on the mat profile
(deviations), texture or density of the mat being
placed.

Several factors of mix design have agreat effect on
the texture and compaction of the mat. They are:
gradation, aggregate size, asphalt content, and
temperature.

Gradation of Material Design

Thegradation of amix design determinestheangle-
of-attack required on the screed to produce a given
depth, texture, and compaction characteristic. If the
gradation remains constant between truck | oads, the
screed can be adjusted to produce auniform mat and
the rolling operation can establish patterns that

Figure 58

Coarse Graded Mix Screed Rises

Fine Graded Mix

compact thematerial tospecification. If thegradation
of the material varies, it affects the angle-of-attack
onthescreed, producing deviationsin depth and mat
texture. Also, there can be problemsin establishing
aroll pattern. (Figure 58)
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Fine Graded Material Coarse Graded Material

Loose Compacted Loose Compacted
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Figure 59

Figure 59 shows coarse-graded materials compact
lessthan thefiner graded materials. If, for example,
a paver was set up to place a finer grade material
(whichwill requirealarger angle-of-attack to produce
agivendepth) and thenthe gradation of thematerial
becamecoarser, the screed would haveatendency to
rise. Thisisdueto the compaction rate differences
of the gradation. Varying the gradation of a mix
changes the density of the material and in turn
changes the factors affecting the equilibrium of the
screed.

Aggregate Size In Relation To Paving Depth

Itisrecommended the minimal paving depth be2to
2t timesthelargest aggregatesize, for best possible
mat texture. Thisallowsvibration and weight of the
screed to rearrange aggregates and finesinto atight
uniform mat. Paving thickness should never be
below 11, timesthelargest aggregate size. If below
this, the screed will be supported by the larger
aggregates and will no longer float on the material.
Thiscausesthescreedtomirror thegradedeviations
below it and mat texture will be extremely poor.
(Figure 60)

Mat thickness is below 1'}> times Mat thickness of 2 to 2 . times
largest aggregate size. Screedis largest aggregate size produces

actually supported by the large tight, uniform mat.
aggregates.

Figure 60

Thescreedisnot capabl eof placing material sthinner
than the largest aggregate size used in the material
design. Itisquitecommontohavejob specifications
that require a shoulder area to be tapered from full
mat thickness to nothing on the outside. If ascreed
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or hydraulic strike-off isconfigured in an attempt to
do this, the grade deviations will be mirrored or
duplicated in the mat being placed. (Figure 61)

When screes is supported by aggregates, deviations are transmitted across the width of the mat.

7070 O O T RS PR gos ps- Sy

Figure 61

End View

When job specifications require a shoulder be
tapered to nothing on the outside, the outside depth
should not belessthan 12 timesthel argest aggregate
size over the highest points of the grade deviations.
Thenarakeor luteshould beusedtofeather thetaper
on out to zero depth. Using this method assuresthe
screed of having enough material under it to float
and will not mirror any of the grade deviationsinto
the mat being placed. (Figure 62)

Material thickness at edge of mat is 1 1/2 times largest aggregate, then hand finish taper.
Figure 62

Grade conditions or deviationsin the existing grade

can have an effect on the texture and profile of a

fairly thin mat being placed over it. This is a
common conditionencounteredinoverlay jobswhere
1% inches to 2 inches of s inch minus (3¢ inch
largest aggregate) material isplaced over anexisting
grade. Material thicknessover thehigh pointsinthe
grade can be below the 2 to 21}> times recommended
depthinrelationto aggregate size. Theseareaswill
show an open, rough texture compared to the
surrounding mat. Thistraditionally will requirealot
of handwork (back casting of material) inan attempt
to correct the appearance of the mat. This type of
condition not only causes mat texture problems, but
affectsthe rolling operation when trying to achieve
compaction. Theroller drum is supported by these
high points and density decreases. (Figure 63)

A Terex Company
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Grade Conditions (High Points)
Can cause texture and profile
changes in placed mat.

Figure 63

On jobs where depth cannot be increased due to
yieldspecifications, consider pre-correctingthegrade
conditions. Removingthehighpointsintheexisting
grade produces a more uniform mat.

Asphalt Content

The asphalt content of amix design determinesthe
angle-of-attack required on the screed to produce a
given depth, texture, and compaction characteristic.
If the asphalt content remains constant between
truckloads and all other factors remain unchanged,
the screed can be adjusted to produce auniform mat
and therolling operation can establish patterns that
compact the material to specification.

If theasphalt content inthematerial varies, it affects
the angle-of-attack on the screed, producing
deviationsin depth and mat texture. Problemssuch
as shoving or material displacement can also occur.
The asphalt content, like the gradation, also affects
thecompactionrateof material. Variationsinasphalt
content can make it impossible to establish a rall
pattern that achieves satisfactory compaction.
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Mixes with high asphalt content are more fluid in
reaction than the lower content mixes. If apaver is
set up to placeahigh asphalt content mix, and during
operation the asphalt content of the mix decreases,
the screed will have atendency to rise. (Figure 64)
Thisisdueto thedifferencesin flow characteristics
of the asphalt content. Varying asphalt content of a
mix changes the density of material and in turn
changes the factors affecting the equilibrium of the
screed. (Refer to Angle-of-Attack.)

Figure 64

Lower Asphalt Content

High Asphalt Content \

Temperature of Material

Thetemperature of agiven material isanimportant
factor related to material design. Asphalt cementis
asolid at room temperature. 1t becomesfluid after
being heated and becomesasolid againafter cooling.
Problems of mat texture and deviations occur when
materials cool to the point of becoming a solid.
(Figure 65)

Screed Rises

Asphalt Cement

Weight

Weight
Fluid after heating

Solid at room temperature
Figure 65

The most common of these deviations are created
after stopping the paver. Thevolumeof material, in
front of and under the screed, starts cooling the
instant the paver stops. Asthematerial coolsitloses
its fluid characteristics and acts more like a solid.
This changes the factors that affect the equilibrium
or balance of the screed. The screed will rise when

A Terex Company

Material Design

paving isresumed to reestablish the balance. Ashot
material replaces the colder materials, the screed
will dropdowntoitsoriginal position. Thisproblem
occurs all during the paving season but becomes
more evident in the fall and early spring when
ground temperatures are lower. (Figure 66)

The same problem can occur while the paver is
moving if acold truckload of material is delivered.
Thetemperatureof material ineachtruckload cannot
vary morethan 10°Fto 20°F beforeit startsshowing
effectsin texture and deviations in the mat.

The paving speed should be set to match the rate at
which material can bedelivered to the paver and the
number of stops be held to an absolute minimum.
(Refer to Stopping and Starting Paver.)

The screed will rise and fall as the material temperature changes.

Material cools as
screed is stopped

Figure 66

temperature
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Recommended Minimum Laydown Temperature

Tem?ai:?Zture 1/2 inch 3/4 inch linch 1 1/2 inches 2inches aiénggg\?e
2(()itot?1?%)|: ________________________________________ 285
?02ii tt(;) i?icF) ________________________ 305 295 280
?j’ii tté) fgii C'; ................ 310 300 285 275
(51‘(3)ii ttg i‘éii ('::) ........ 310 300 295 280 270
(i%ii o ;22 g) 310 300 290 285 275 265
(72(iii ttg gf;ii g) 300 290 285 280 270 265
BBg w | m | m | om [ |
(8\‘/’5: ggii (';) 280 275 270 265 260 255

Figure 67 - This chart should be used only as a general reference

The reason for compacting asphalt materiasis to
make them impervious to water, air and other
substancesthat would cause prematurefailureof the
bond created between the asphalt cement and the
aggregates. Therolling or compacting process has
no bearing onthe paving operation but isessential in
meeting specifications for density and smoothness
(rideability).

Often, moreemphasi sisplaced onachievingdensity
than on controlling theroller-induced displacement
of materials and marks left in a mat during the
compaction operation. Controlling roller-induced
marking of amat isasimportant asachieving density
to pass specifications for smoothness, profile, and
density. There are numerous publications, books
and studiesrelating to roller compaction that can be
acquired from each respective roller manufacturer.

Temperature Effects on Rolling

The temperature of mix is an important factor in
achieving specification density by therollers. The
roller hasagivenamount of timewherethematerials
have cooled enough to prevent excessive shoving,

but arestill hot enough to achieve compaction. This
amount of time varies due to material design,
temperatureof material, ambient temperature, ground
temperature, depth of material and wind velocity.

The normal hot plant output temperatures range
from approximately 270°-310°F (132°-155°C) for
most material designs. Temperatures above 325°F
(163°C) will usually damage the asphalt cement.
The normal window of temperature where
compactionisachievedisapproximately 285°- 180°F
(141°-82°C). Some material designsmay allow the
roller onthematerial at higher temperatureswithout
excessive shoving or displacement of materials, but
thesearemorethe exceptionthantherule. After the
materials have cooled below approximately 180°F
(82°C) no further compaction can be achieved.
Finish rolling occurs from approximately 190°F
(88°C) and below. Its purposeisto remove al the
deviationsintroduced in the mat by the compaction
rolling process.

Figure 68 recommends time available for rolling at
various mat thicknesses and temperatures.
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Theactual jobsiteconditionsof groundtemperature,
ambient temperature, windvel ocity, material design,
material temperature, thicknessof mat, width of mat
and paving speed will determine the actual amount
of time available for rolling (during which density
can be achieved).

Figure 68 offersaguidetorolling temperatures. On
a hot mat, excessive shoveling or displacement of
materials occurs. This introduces (bumps and
depressions) inthemat profilethat may not meet job
specificationsfor smoothness. If rolling takesplace
after thematerial shavecool ed too much, compaction
cannot be achieved.

Figure 68

Matenal that is too
cold can not
achieve density.

Materlal that is too
hot, displaces or
shoves.

Matenal at hlghest
possible tempera-
ture has minimum
displacement of
material.

First pass of rubber tired roller

Material at hlghest pOSSIble Material is too hot.

temperature.

Material is too cold.

Paving Depth In Relation To Rolling

The depth or thickness of material being placed has
an effect on the smoothness of the compacted mat.
There are two factors that have to be taken into
account if acompacted mat isto meet specifications
for smoothness:

1) Material design has a given range of depths
that it can be placed and compacted to meet
specificationsfor textureand smoothness. If a

3Linchminus(3lsinchislargest aggregatesize)
materlal is placed at 1 inch in depth, mat
texture problemsand profiledeviationsoccur,
as well as compaction being hard to achieve,
dueto the tearing and open texture of the mat.
If this same material was placed at extreme
depths (5 inchesto 6 inches) it would become
unstable. When rolled, the material would

A Terex Company
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haveatendency to shoveor displaceinstead of
compacting verticaly.

Hard to achieve
compaction due to
lack of material.

Too Thin

Correct
Thickness

Material is compacted
downward with little
material displacement.

Excessive material
displacement with little
downward compaction

Too Thick

oy %"
"" 080, BLes -.bop
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2) Grade conditions and specifications for
thickness of mat directly affect the thickness
of material at any given point in mat being
placed.

If the existing grade is fairly uniform across the
width and length of the job, and a 34 inch minus
material isplaced at 2 inchesin depth, the mat will
be fairly uniform in depth and easily compacted
without shoving or displacement of materials,
producing a uniformly smooth mat. (Figure 69) If
the grade conditions are irregular, with deep
depressions and high points across the width and
length of theroad, thethicknessof material will vary
throughout the road. Excessive shoving or
displacement of material soccurswheredepressions
are paved over, while high points in the grade tend
to support the roller drum, not alowing uniform
density to be achieved.

These problems can be effectively avoided by
evaluating the grade conditions and pre-correcting
the areas where extreme depressions or high points
exist. (Refer to Pre-leveling Grade.) (Figure 70)

’ c.’d. .'-e:."‘;
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Figure 69

Figure 70

—
P —

The paver can place a flat uniform mat over an
irregular grde, but after rolling, the mat shows smaller
mirror images of the grade deflections.
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Pre-Leveling Grade

Pre-leveling is desired where job specifications
requireaminimal amount of asphalt materialsto be
placed over irregular grades to achieve the best
possible riding surface. These jobs are bid with a
fixed amount of material and require the finished
mat to meet specifications of profile, slope and
smoothness.

This requires inspecting all areas of the grade for
deep depressions, high points and widely varying
slopes. Decidehow tobest repair them beforegeneral
paving begins. Most inspection agencieswill allow
agiven amount of the total tonnage forecasted for a
job to be used in pre-leveling specific areas in the
gradeif the contractor can explain the advantages of
improved profile and smoothness.

/Slope on shoulder areas is extremely steep.

"\ Pre-level the shoulder areas so amore /

uniform depth can be maintained
Figure 71

Figure 71 shows that by pre-leveling the shoulder
areas, afairly uniform thickness of material can be
placed over theentiregrade. Whenrolled, therewill
be very little shoving or displacement of materials.
The slope of the finished mat will meet job
specifications.

Grade before paving

— -

After paving (with no pre-leveling) slope is not consistant
Figure 72

Figure 72 showsthat where shoul der areaswere not
pre-leveled, specifications for slope could not be
achieved duetoroller displacement of materialsand
compaction rates.

A Terex Company
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High Point
Depression

\

Depression Filled High Point Removed

Figure 73
Figure 73 shows a section of grade that has a deep
depression and a high point. Pre-leveling of these
was done by filling and compacting the depression
and cutting the high point off. Then fairly uniform
thickness of material was placed over the entire
grade. Whenrolled, therewasvery little shoving or
displacement of materials. The finished mat meets
specifications for smoothness.

By not pre-levelingthegrade, thedeviationsreappear
in the mat that was placed over them. (Figure 74)

Grade before paving

—_— T

After paving and rolling (with no pre-leveling) a smaller
mirror image of the depression exists and a small bump
has been transferred into the mat.

Figure 74
Stopping Roller

Theroller should never be stopped on ahot mat. If
the paver must be stopped (whenfilling water tanks,
for example) move the roller to an area of the mat
that has cooled before stopping it. If aroller is
stopped on ahot mat it settlesinto the mat, causing
adepression that affects the smoothness of the mat.

Roller Patterns

It is important to realize and understand that roller
patterns used for a specific material not only affect
density but also affect smoothness or rideability of
thejob. From astandpoint of smoothness, theroller
patterns employed should achieve density while
preventing displacement of materials and marking
of the mat.
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By closely watching roll patterns to prevent
displacement of materials and marking of the mat,
density and auniform quality mat can be achieved.
There are numerous publications and studies that
can be acquired from each roller manufacturer.

Vibratory Roller Travel Speed

The speed at which avibratory roller travels while
compactingamat, thetravel speedVPM (vibrations-
per-minute), and the amplitude (amount of force
imparted fromthedrumtothemat) affect thedensity
and smoothness of the mat. If these factors are not
matched to the specific conditions of the mat being
compacted, ripples can be introduced in the mat
surface. Thisdecreasestherideability or smoothness
of the job and it may fail to pass specifications.
Specific job conditions have to be evaluated to
establish roller speed, VPM and amplitude settings
that achievedensity without affecting therideability
or smoothness of the job. There are numerous
publications and studies that can be acquired from
each roller manufacture.

Checking Unrolled Mat

Thereisavery simplemethod of checking theloose
or unrolled mat that will determine whether the
source of a smoothness problem is the paving
operation or the rolling operation.

1) Twoboardsof equal thickness(2x4 cutinhalf)
2) 30 feet of strong string line
3) Tape measureor ruler

B
L

Checking the profile across the width of an unrolled mat.

Figure 75
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First check across the width of the mat. (Figure 75)
Place oneboard on each side of themat afew inches
in from the edge. Have two people stretch a string
line over the boards and acrossthe width of the mat,
using their feet to pull the string tight. Take
measurementsfromthestringlinetothemat, starting
close to one side of the mat and checking 2 inches
apart across the width of the mat. These
measurements will show if any deviations exist
across the width of the mat. If deviations exist,
adjustment of the screed will be necessary.

The second checks will be made in three places
along the length of the mat. (Figure 76) The prime
areafor deviationsto occur iswhere the screed was
stopped. Besuretocheckinareaslikethis. Placethe
boards approximately 20 feet to 25 feet apart asthe
illustration shows. Havetwo people stretch astring
line over the boards and under their feet, using their
legsto pull the string tight. Measurementsfrom the
string line to the mat should be taken, starting close
to one board and checking 2 inches apart across the
length of the string line. Re-check in all three
positions as illustrated. These measurements will
show if any deviations exist acrossthelength of the
mat. |If the checks show deviations in excess of
specifications, adjustment of the screed or paver
may be necessary. If the checks show the unrolled
mat iswithin specification, there are only two other
possible sources; roller-induced deviations or
existing grade deviations.

Checking the profile across the length of an unrolled mat.

Figure 76
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Automatic screed controls provide a means to
enhance a paving operation by monitoring and
controlling the screed position in relation to the
tractor and the reference plane. Thiseliminatesthe
need for ascreed operator to manually introducethe
changes that would be necessary for a uniformly
smooth mat to be placed over irregular grades.

Automatic screed controls can enhance a proper
paving operation by maintaining an established line
of grade and/or percentage of slope. However,
proper operation meanscontrolling all of thefactors
that can adversely affect the screed. If thesefactors
are not controlled by recommended operational
techniquesthey canintroduceachangeinthescreed's
position quickly enough that automation cannot
correct them. The automation cannot make up for
improper operational techniques. (Refer to Screed
Reaction Time.)

Beforewetry todeal withthevariouscomponentsof
the automati c screed control sweneed to understand
the concepts of building profile and rideability, as
they relate to controlling the screed.

Building Profile

The screed inherently resistsimmediate changesin
depth or slope and averages changes over
approximately fivelengthsof thetow arm. (Refer to
Screed Reaction Time.) Job specifications that
requirean exact thicknessof material and/or slopeat
any given point in the grade, require the screed to
react very quickly tomaintainitspositioninrelation
to the established line of grade and/or percentage of
slope. When building profile we over-correct the
screedtoforceitinto changing depth very quickly to
mai ntai n exact thicknessand/or slopeat given points
inthe grade. Building for profileis not necessarily
building asmooth, rideabl e surface, as changeswill
be introduced very quickly.

Buildingfor profileisdesirableonjobswheretwoor
more layers of pavement will be placed or where
exacting slopes (transitions and super elevations)
haveto bebuilt or maintained. By reestablishing or
building the desired profile of a road on the first
layer, al other layers can be built for rideability or
smoothness.

A Terex Company

Automatic Screed Control

Rideability

When building for rideability, automation enhances
the screed’'s resistance to immediate changes,
producing a very smooth riding surface. Building
for rideability is desirable where job specifications
place a high emphasis on the smoothness of the
finishedjob. If two or morelayersof pavement will
beplaced, thefirst layer should bebuilt for profileto
get the grade and slope to proper elevation
specifications. All other lifts should be built for
rideability, to smooth out any deviations from the
previous lift.

Evaluation of Jobs

Evaluation of specificationsand gradeconditionson
a job is extremely important if the paver and
automation areto beconfigured properly to produce
the required results. Failure to properly configure
the screed and automation for each phase of the
paving operation will result in producing aroad that
IS unsatisfactory or not meet specifications. Just as
one size of shoe does not fit everyone, one
configuration of the screed and automation will not
produce superior resultsin all conditions and jobs.

Basics of Automation

Theautomation system consistsof twobasic sensory
devices, the grade control and the slope control.
Both systemsoperateindependently of each other to
control the screed’ s angle-of-attack by moving the
tow points up or down in relation to the reference
plane of each.

The slope system uses an angular referenceplanein
relationtothe horizon, whichisperpendicular tothe
line of paving.

Thereference plane for agrade sensory system can
be one of threetypes, ski (mobile grade reference),
joint matcher, or fixed (established) string line. All
of these reference in a plane parallel to the line of
paving.

Grade Control

Thegradecontroller consistsof ahousing containing
a grade sensing module and an amplifying module

which has indicator lights and a mode operation
switch. A counter-balanced sensor arm can be
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attachedtoeither sideof thegradesensor. Depending
on the application, a wand or a skate assembly is
attached tothefollower. (Figure 77) A grade sensor
can control either theleft or right tow point cylinder,
depending on which side of the paver it is mounted.
Dual grade sensors can also be used to control both
left and right sides of the screed.

'

B

= SENSING

l. g
|
NS

STRINGLINE
' FOLLOWER

Figure 77

The sensor arm can be mounted on either side of the
sensor, depending on which side of the paver the
sensor isto be mounted. The sensor arm hasto be
mounted so that it istrailing the sensor at 45° angle
in relation to the flat on the sensor shaft, to work
properly. (Figure 78)

If thesensingarmismountedinaposition other than
45°, theamount of rotation on the sensor module, in
relation to the amount of deflection of the sensing
arm, will not produce the correct amount of tow
point cylinder movement. (Figure 79)

Mounting the sensor arm at any angle other than at
45°, changes the amount the sensor shaft is rotated
for agiven deviation. (Figure 80)

A Terex Company

Automatic Screed Control

Flat on sensor shaft

Mount location
45°

Sensor Arm

Figure 78

With the sensor arm mounted at
45°, a 1/4 inch deviation will rotate
the sensor shaft 3° 22' 52".

1/4"

Sensor Arm Mounted Correctly

Figure 79

With the sensor arm mounted horizontally, the same 1/4 inch
deviation only rotates the sentor shaft 2°27'46".

-
\

L.
A\ >4

—
7

Sensor Arm Mounted Incorrectly

Figure 80
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Grade Sensor Dead-Band

The deadband of the grade sensor isthe amount the
sensing arm can movewithout triggering atow point
cylinder response. A given amount is necessary to
allow for normal machine vibration.

Set the deadband by removing the screw located on
the face of the grade sensor. An adjustment
potentiometer islocated under thefacescrew. (Figure
81) Usingthesmall screwdriver provided, clockwise
rotationwill increasetheamount of deadband, while
counterclockwise will decrease the amount of
deadband. Use the nickel/dime (.080/.050 inch)
method in setting the deadband. When the sensor is
nulled (positioned so both lightsare out), adime can
be passed under the follower without triggering a
light, but a nickel passed under the follower will
trigger alight response.

A Terex Company

Automatic Screed Control

Adjustment
Potentiometer

Grade Sensor

Figure 81
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A Terex Company

Automatic Screed Control

Slope Control

The slope control system consists of a hand-held
remote set unit, a slope sensor (pendulum) and an
amplifier module which has indicator lights and a
mode operation switch. On the CR351 and CR361
pavers the slope sensor and amplifier modules are
incorporated into the same mount housing. (Figure
82) All other models have the slope sensor and
amplifier modules mounted separately. (Figures 83
& 84)

The slope control system can control the left or the Slope Sensor, 400 and 500 Series Pavers
right tow point cylinder andiscapableof maintaining Figure 83

up to 10% positive or negative slopefrom each side
of the paver. (Figure 85)

Slope Controller, 400 and 500 Series Pavers
Figure 84

Slope System Components of the 300 Series Pavers

Figure 82

Pendulum Pendulum

s s ) Pendulum
ope Sensor ﬂ (SIOM (Slope Sensor) j T
= A~ [w— (-

< |EA

pemmzzid Knob o /:A
Ao Rotation TTTRLEIziaaal @
slope [T - Knob
Rotation
Grade Controller Grade Controller Grade Controller
Figure 85
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Remote Hand-Held Set Unit

The remote hand-held set unit hasan LCD (Liquid
Crystal Display) that registersin percentageof slope.
An indicator in the upper left corner of the LCD
showswhether the slopeispositive or negative. An
adjustment knob on theface of the unit isused to set
the desired percentage of slope. When centered,
turning the adjustment knob five turns in either
directionisequivalentto 10% of dope. Anadjustment
is located on the bottom of the hand-held unit that
facilitates changing the number readout when
centering the unit. (Figure 86)

+/- Slope J

F LCD readout in
Indicator

percent of slope

NOTE: Hand-held unit has

a 9 volt battery that powers
the LCD. With a dead battery,
the LCD will not funtion.

Low Battery/J_,_—B
Indicator

L Slope adjustment know is used to
change the actual percentage of
slope being placed or is used to
NULL slope (lights OFF) to the

| current slope of the screed.

Bottom set point changes
number readout only.

Figure 86

Centering the Hand-Held Unit

Before using the slope system, the hand-held unit
should be centered using the following procedure.

1) Put manual-setup-auto switch to setup.

2) Placerun-standby switch ontheamplifier unit
to standby.

Turnadjustment knob clockwiseuntil adefinite
incr ease in the amount of resistanceis felt.

Note position of pointer on adjustment knob.
If not poi nting straight up, continueturningthe
knob clockwise until it points straight up.

Turn adjustment knob counterclockwise five
turns.

Remove protective cap from bottom set point
and adjust number set point until LCD reads
00.0.

3)

4)

5)

6)

A Terex Company

Automatic Screed Control

Slope Deadband

The deadband of the slope system refers to the
amount the slope sensor (pendulum) can move
without triggering atow point cylinder response. A
given amount of deadband isnecessary to allow for
normal machine vibration.

Set the deadband by removing the screw located on
thefaceof theslopeamplifier module. Anadjustment
screw is located under the face screw. Using the
small screwdriver provided, clockwise rotation
increasestheamount of deadband; counterclockwise
decreases the amount of deadband.

Setting Deadband
1) Put manual-setup-auto switch to setup.

2) Place run-standby switch on amplifier unit to
standby.

Turn adjustment knob on hand-held unit until
both lights are out.

Turn the adjustment knob counterclockwise
until a light just starts flashing. Turn the
adjustment knob clockwise until the light just
goes off. Note the reading on the LCD.

Turn adjustment knob clockwise until alight
just starts flashing. Turn adjustment knob
counterclockwise to the point where the light
just goes off. Note reading on the LCD.

6) There should be a00.2% reading between the
numbers noted in steps 5 and 6.

3)

4)

5)
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Accessing System Four Performance
Settings

Continuously pressing the Auto/Manual/Survey
(Cal) switch down while power the System Four on
(selecting Elevation Control or SlopeControl) allows
access to the system performance settings. These
settings are Blank, Gain (elevation), Gain (slope),
Units, Slope Resolution, Beeper, Hour Meter
Deadband and Valve Offsets.

When the performace setting meun is entered at
startup, the arrows around the Grade Adjustment
Knob will flash. Rotating the Grade Adjustment
Kow clockwiase scrolls the LCD display through
the System Performance Settingsin the order listed
above. Releasing the Auto/Manual/Survey (Cal)
switch while a particular performace setting is
displayed will select that setting for adjustment.

SystemFour
— 0«
q II_I M=

Sonic Tracker Ill
Gain Calibration

(first of 8 calabrationmodes)
While Turning

Power ON

Continue to hold the Auto/Manual/Survey (Cal)
switch down and turn the Grade Adjustment Knob
one click at atime to access the other performance
settings. Releasing the Auto/Manual/Survey (Cal)
switch will display the current system settings.
Turning the Grade Adjustment Know oneclick at a
time will change the setting.

1) Blank Screen. The blank screen will be the
first setting displayed whenenteringthe System
Performace Settings and must be displayed to
exit and save the system performace settings.

Gain (Elevation). Thissetting determinesthe
speed at which System Four will causethetow
point cylinderstoadjusttoachangeine evation.
The typical Gain setting for the tracker is
25%.

®
\._ Al

Turn Knob
One "Click"
to the Right

+

Continuosly
Holding Switch
Down

2)

A Terex Company

System Four Settings

SystemFour

3) Gain(SlopeControal). Thissettingdetermines
the speed at which System Four will causethe
tow point cylinders to adjust to a change in
dope. Thetypical Gain settingfor theslope
iS25%.

SystemFour

Z B
~N I:I H_I [ 1

Slope Resolution. Sets display to read in
increments of 0.1% or to 0.01%. Slope
resolution should beset t00.1% (tenths) for
paving applications.

4)

SystemFour

6) Hour Meter. Displaystotal and auto hours.

SystemFour

H-
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7)

8)

Deadband. Setsongradedeadband. Deadband
is the area of the working window that is on
gradeassimply meansthat whilethereference
iswithin that area, the paver'svalves areidle
(closed). Therefore, the wider the deadband
(ongradearea), themoreareferencecanmove
upor downwithout acorrectionbeinginitiated.
Typical deadband setting is 003.

SystemFour

:I

ValveOffset. Thevalveoffset setting controls
the duration of the signal sent to the paver
valvesfromthecontrol box. If thesignal istoo
short in duration, the operator will hear the
paver valve 'clicking' but the valve will not
move. Likewise, if the signal istoo long in
duration, the valve will 'spring’ wide open,
causing the valve to jJump and overcorrect.

SystemFour

M
L) -

To set the valve offset, release the Auto/
Manual/Survey (Cal) switch. TheLED display
will momentarily display the letters CAL and
then go back to OFS.

|_ I MI_

Pressthe Auto/Manual/Survey (Cal) switchto
survey (Cal) and release.

SystemFour

1
=

A Terex Company

System Four Settings

Thiscausesthecurrent offsetintheupdirection
tobedisplayed and showsan UPlightindicator.
Turning the grade adjustment know adjust the
rate at which the tow point cylinder moves.

te

Adjust the grade knob until no cylinder
movement isnoted and then adjust to the point
where a dlight cylinder movement is noted.

Pressthe Auto/Manual/Survey (Cal) switchto
Survey (Cal) and release.

SystemFour

|
s

Thiscausesthecurrent offsetintheupdirection
to be displayed and shows a DOWN light
indicator. Turningthegrade adjustment know
adjuststherateat which thetow point cylinder
MOoVes.

Adjust the Grade Knob until no cylinder
movement isnoted and then adjust to the point
where a dlight cylinder movment is noted.

After the desired values have been selected,
press the Auto/Man/Survey (Cal) switch to
Survey (Cal) and hold whileturning the grade
adjustment knob to the next performance
setting.
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A Terex Company

System Four Settings

9) Unit. Setsdisplay to read in feet, inches or
centimeters. Theunit should besettoinches

or centimeters.
SystemFour @

|
.

4) Adjustthegradeadjustment knobonthecontrol

To exit and save the System Four performance bo_x in the direction i_ndicated by the grade
settings, rotate the grade adjustment knob while adjustment arrows until the on grade symbol
holdingtheAuto/Man/Survey (Cal) switchinSurvey illuminates.
(Cal) until the blank screen is displayed, then

release the Auto/Manual/Survey (Cal) switch. =
. Y OR/ \ UNTIL=
Operational Checks \~ j \~ )

1) Switchthe Auto/Manual/Survey (Cal) switch

to manual on both control boxes. 5) Switch the Auto/Manual/Survey (Cal) switch
to auto.

®

2) Placescreedremotemat thicknessMan/Setup/
Auto switches in setup on both sides of the
screed.

6) Turnthegrade adjustment knob onthe control
box one click clockwise.

rI\/IAT THICKNESQ

DECREASE ‘\—'

MAN

Observe the follwoing tow point cylinder
SETUP ‘ reation:

\_ STOP Y

3) Switch the elevation power/off/slope power
switch to slope.
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7)

Thetow point cylinder should movetothenew
position and stop. If the tow point cylinder
does not move, the valve offset poerformance
settingfor that direction of cylinder movement
istoo slow and needs to be increased.

If thetow point cylinder jumpsalargedistance
and has to come back before stopping, the
valve offset performance setting for that
direction of cylinder movement istoo fast and
needs to be decreased.

Turn the grade adjustment knob on the control
box one click counterclockwise.

Observe the following tow point cylinder
reaction:

A Terex Company

System Four Settings

Thetow point cylinder should movetothenew
position and stop. If the tow point cylinder
does not move, the valve offset performance
settingfor that direction of cylinder movement
istoo slow and needs to be increased.

If thetow point cylinder jumpsalargedistance
and has to come back before stopping, the
valve offset performance setting for that
direction of cylinder movement istoo fast and
needs to be decreased.

| f necessary, adjust valveoffset per formance
settings and repeat operational checks.

Before dealing with sensor location in relation to
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Before dealing with sensor location in relation to
screed reaction, it isimportant to understand how a
gradeor slope system actually controlstheangle-of -
attack on the screed.

A grade sensory system uses an electronic sensor
that maintains a set elevation (or null point) in
relationtoareference. If anything causesthe sensor
to deviatefrom that null point, an electrical signal is
sent to thetow point solenoid valve, causing thetow
point cylinder toraiseor lower to reestablish thenull
point at the sensor. When the tow point israised, it
increases the angle-of -attack on screed, causing the
screed to increase depth. When the tow point is
lowered, it decreases the angle-of-attack on the
screed, causing the screed to decreasedepth. (Figure
87)

Tow point
solenoid valve

Grade sensor

2. Tow point moves up

AT o
3. Screed climbs in depth

Figure 87

A Terex Company

Basic Sensor Principles

A slope sensory system uses an electronic sensor
that maintains a set angle (or null point) in relation
to the horizon. If the sensor deviates from that null
point, an electrical signal is sent to the tow point
solenoid valve, causing the tow point cylinder to
raise or lower to reestablish the null point at the
sensor. Whenthetow pointisraised, itincreasesthe
angle-of-attack on the screed, causing the screed to
increase depth. When the tow point is lowered, it
decreases the angle-of -attack on the screed causing
screed to decrease depth. (Figure 88)

Hand Held Control

Tow Point
Solenoid Valve

2. Tow Point Lowers

Figure 88

Sensor Positioning

Theposition of thesensor onthetow arm determines
how fast the screed will react to achange of the null
point at the sensor, thus, affecting either the profile
or the rideability. Evaluate job specifications and
grade-related conditions to determine the desired
mounting position that will produce the required
results. (Refer to Building Profile, Rideability or
Evaluation of Jobs.)
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When working with automation, there are three
variablesthat affect the automation and/or position
of thescreed: tow point deviations, screed deviations
and sensor location. It isimportant to understand
how the automation reacts differently to a given
deviation in each of these areas. (Figure 89)

Areas where deviation can occur

1. Tow Point e
2. Sensor Location 3. Screed

Figure 89
Tow Point Deviation

Tow point deviationsarecaused by thepaver moving
over irregular grades.

Figure 90 shows a deviation at the tow point, with
the sensor mounted in a forward position. With
sensor mounted forward, the amount of deviation at
the sensor is approximately the same as the amount
of deviation at the tow point. The distance the tow
point cylinder would havetotravel toreestablishthe
original null point would beapproximately thesame
as the tow point deviation. In effect, the sensor
anticipatesthe error at the screed and correctsfor it
before it occurs.

The NULL dimension (A) always remains the same

Qe

Deviation at
Tow Point

T .

Sensor mounted in forward position

* Pivot Point

Amount of deviation
at sensor
Amount of deviation
at tow point

Figure 91 shows a deviation at the tow point, with
the sensor mounted in a rearward position. With
sensor mounted rearward, theamount of deviationat
the sensor issmall enough that it doesnot exceed the
deadband width of the sensor. The sensor will not
react immediately to the tow point deviation.

Figure 90

A Terex Company

Areas Of Deviation

However, the screed will start to climb due to the
increase in the angle-of-attack. When the screed
climbs enough to exceed the deadband width of the
sensor it will thenreact. Thesensor doesnot pick up
the error at the screed until it affects the screed.

The NULL dimension (A) always remains the same
(s 1

Deviation at
Sensor mount in rearward position

Tow Point
A
2 2T

T {

Amout of deviation Amount of deviation
at tow point at sensor

Pivot
Point

Figure 91

Screed Deviation

Screed deviations are caused by screed settling,
variations in paving speed, head of material,
adjustment of hand cranks, and grade conditions.
Figure 92 shows a deviation at the screed with the
sensor mounted in a forward position. With the
sensor mounted forward, theamount of deviation at
the sensor issmall enough that it doesnot exceed the
dead band width of the sensor. Thereforethe sensor
will not react immediately to the screed deviation.
When the screed climbs far enough to exceed the
deadband width of the sensor, it will then react.

The NULL dimension (A) always remains the same
B\ 1. Jw

Deviation at
the Screed

;[ -1 ](A)
T

Amount of deviation
at screed

Sensor mounted in forward position

T
2
Amount of deviation
at sensor

Pivot
Point

Figure 92
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Figure 93 shows a deviation at the screed, with the
sensor mounted in a rearward position. With the
sensor mounted rearward, theamount of deviation at
the sensor is approximately the same as the amount
of deviationat thescreed. Thedistancethetow point
cylinder would have to travel to reestablish the
original null point would bemorethantheamount of
deviation at the screed.

The NULL dimension (A) always remains the same

[ L1 Jw

Deviation at
the Screed

B JT;_:I A)
T

Amount of deviation
at sensor

Pivot Sensor mounted in rearward position

Point

-

Amount of deviation
at screed

Figure 93
Sensor Deviation

Sensor deviation is caused by manual adjustment
(changingthesensor setting), looseor flexing sensor
mounts, or changes in the reference. Figure 94
shows a deviation at the sensor with the sensor
mounted in a rearward position. With the sensor
mounted rearward, thedistancethetow point cylinder
would have to travel to reestablish the null point
would be more than the amount of deviation at the
Sensor.

The NULL dimension (A) always remains the same

(A TL a

Deviation at
the Sensor Sensor forward in rearward position
(A T HG
) )
Amount of deviation
at sensor

Amount of tow point travel
required to reestablish NULL point.

Figure 94

A Terex Company

Areas Of Deviation

Figure 95 shows a deviation at the sensor, with the
sensor mounted in a forward position. With the
sensor mounted forward, the distance the tow point
cylinder would haveto travel to reestablish the null
point would beapproximately thesameastheamount
of deviation at the sensor.

The NULL dimension (A) always remains the same
A ] A

Deviation at
Sensor mounted in rearward position

the Sensor \
L

AL
I:L
f
Amount of deviation

Amount of tow point travel
required to reestablish NULL point. at sensor

Figure 95
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Thelocation of the sensor determines how it affects
the screed. By mounting the sensor in different
places, the screed will build either for profile or for
rideability. The following section describes some
common paving situationsand how different sensor
systems affect them.

Effective Length of Tow Arm

Automation sensors always move the tow point up
or down to maintain the sensor’s null point. The
location of the sensor becomes our control point.
The tow point becomesapoint to raise or lower the
tow arm to reestablish the null point at the sensor.
Theeffectivelength of tow armbecomesthedistance
between the control point (sensor) and the pivot
point (trailing edge of the screed). Because the
screed must travel fivetow armlengthstofully react
to a correction. Shortening the effective tow arm
length shortensthe distance the paver must travel to
complete a correction, increasing reaction time.
Moving the sensor towards the screed increases
reaction time (builds profile), while moving the
sensor towardsthetow point decreasesreactiontime
(builds rideability). (Figure 96)

The NULL dimension (A) always remains the same

Al ] 1.

Deviation at
Sensor mounted in rearward position

the Sensor \\
'éL; .

A [
.
$
Amount of tow point travel Amount of deviation
at sensor

required to reestablish NULL point.

Figure 96
Screed Mounting

Never mount the grade sensor any closer to the
screed than 3js of the way back from the tow point.
Mounting a the screed results in very unstable
reactions tq.sensor deviations. (Figure 97)

djusting
Control Point
I Pivot
—|AI\ , Point
' Effective length of tow arm
q Adjusting Point Control Point Flgufe 97
A Pivot
'AL . I Point

A Terex Company

Sensor Location with Respect
to Screed Reaction

Figure 98 shows the unstable screed reactions in
relationto tow point movement, caused by thegrade
sensor being mounted too close to the screed.

Figure 98 - Sensor Mounted at Screed

LT

e

e

N o kN

01234567 891011121314 1516 1718 1920 2122 2324 25
Screed Deviation

NN
\/TY I\
/ N\
\ Yy
V

JARIA

N\

/'

ShNvovr O

01234567 8910111213141516 1718 1920 2122 2324 25
Tow Point Deviation

Grade Control for Joint Matching

Joint matching ismatching the height of amat being
placed next to an existing mat or curb. Thisrequires
the screed to be very responsive to changes in the
elevation of the existing mat or curb. Thisis an
application where we are building “Profile”, or
over-correcting the screed, forcing it change depth
in avery short distance.

The grade sensor should be mounted 3 of the way
back from the tow point or just ahead of the augers.
(Figure 99)

Correct position for joint matching in just ahead of the augers.

With the sensor mounted in the rearward position,
any changeto the null point of the sensor will cause
amagnified changeof thetow point positioninorder
to reestablish the null point.

Themagnified changeat thetow pointisgreater than
that required for the screed to achieve the desired
depth, but isnecessary if the screedisto achievethe
desired depth quickly. The screed continues to
change depth dueto themagnified changeinthetow
point. Asthe screed continuesto changedepth, itin
turn causes a change in the null point. The grade

e : ' oot
Effectivetengthof-tow-arm
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sensor detects this change and relocates the tow
point position to again reestablish the null point.

With the sensor mounted close to the screed, it is
very responsive to any deviation in the screed's
position, though not very responsiveto deviationsof
thetow point position, caused by thetractor traveling
overirregular grades. Thereforeit doesnot anticipate
thesedeviations. It can only react when adeviation
of the tow point position affects the position of the
screed.

figure 100 - Sensor mounted just ahead of augers
2 /
14/ i
0
rl
L2
13
01234567 891011121314151617181920 2122232425
) Tow Point Deviation
1
o 7"
s
L2
01234567 891011121314 15161718 1920 2122 2324 25
Screed Deviation

InFigure 100, thetow point risesvery quickly inthe
firsttwofeet of travel, whilethe screed takessix feet
of travel torespond to thetow point movement. The
sensor detectsthat the screed hasrisento the correct
level at about threefeet of travel and starts bringing
thetow point back down. Thetow point stabilizesat
about ninefeet of travel. Thescreedfinally stabilizes
at about seventeen feet of travel. We want to note
that the screed exceedsthe desired level from about
four feet of travel to about seventeen feet of travel.
Thisis primarily due to the over-correction of the
tow point and screed reaction time.

From the standpoint of building profile, asamajor
change is introduced, the screed responds very
quickly tothat changeasdesired. Fromthestandpoint
of rideability, this creates abump that traffic would
feel. When building profile (joint matching), the
screed reacts quickly to deviations at the sensor.

A Terex Company

Sensor Location with Respect
to Screed Reaction

Grade Control for Fixed Stringline

When using automation off an established or fixed
stringline, itrequiresthescreedtobevery responsive
to any changesin elevation of thestringline. Thisis
an application where we are building “profile”, or
over-correcting the screed and forcing it to change
depth in relation to the elevation of the stringline.

The grade sensor should be mounted 3 of the way
back from thetow point, or just ahead of the augers.
(Figure 101)

With the sensor mounted in the rearward position,
any changeto the null point of the sensor will cause
a magnified change of the tow point position, to
reestablish the null point.

Correct sensor position for string line is just ahead of augers.

Figure 101

Themagnified changeat thetow pointisgreater than
that required for the screed to achieve the desired
depth, but isnecessary if the screedisto achievethe
desired depth quickly. As the screed continues to
changedepth dueto themagnified changeinthetow
point, itinturn causesachangeinthenull point. The
grade sensor detects this change and relocates the
tow point to again reestablish the null point.

With the sensor close to the screed, it is very
responsive to any deviation in the screed position,
though not very responsive to deviations of the tow
point position, caused by the tractor traveling over
irregular grades. Therefore, it does not anticipate
thesedeviations. It can only react when adeviation
of the tow point affects the position of the screed.
Refer to Screed Deviationsand Tow Point Deviation.
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The accuracy of profile and smoothness of the mat
being placed is dependent on the accuracy of the
stringline. If astringlineis established with sagsin
the stringline between pins, the produced mat will
have the same high points at the pins and sags
between pins. Extremely irregular grade conditions
canalsoaffect theprofileand smoothnessof themat.
Pre-leveling shouldbeconsideredif theseconditions
exist. Refer to Pre-Leveling Grade. (Figure 102)

Figure 102

T
Amount of ¢ t ‘
Tow Point Movement Deviation at Sensor
A small deviation at the sensor produces a large change at the tow point.

Infigure 103, thetow point risesvery quickly inthe
firsttwofeet of travel, whilethe screed takessix feet
of travel torespond to thetow point movement. The
sensor detectsthescreed hasrisentothecorrectlevel
at about three feet of travel and starts bringing the
tow point back down. The tow point stabilizes at
about ninefeet of travel. Thescreedfinally stabilizes
at about seventeenfeet of travel. Notethat thescreed
exceeds the desired level from about four feet of
travel to about seventeen feet of travel. This is
primarily dueto the over-correction of thetow point
and screed reaction time.

figure 103 - Sensor mounted just ahead of augers
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Screed Deviation

From the standpoint of building profile, when a
major change is introduced in the stringline, the
screed responds very quickly to that change as

A Terex Company

Sensor Location with Respect
to Screed Reaction

desired. From the standpoint of rideability, this
createsabumpthat trafficwouldfeel. Whenbuilding
profile (running off afixed string line), the screed
reacts quickly to deviations at the sensor.

Grade Control for a Ski

When using automation off a ski, corrections to
deviationsthat occur at the sensor or the screed will
require the paver to travel approximately 5 lengths
of the tow arm before the correction is fully
completed. Deviations that occur at the tow point,
duetothetractor traveling over irregular grades, are
corrected for immediately. In effect, the sensor is
correctingfor deviationsat thetow point beforethey
can affect the screed’ sangle-of-attack (position). In
this application we are building “Rideability”, or
averagingall required changesindepth over alonger
area.

The grade sensor should be mounted *js of the way
back from the tow point. (Figure 104)

Correct sensor position for using ski is 1/4 back from the tow point

= ) Figure 104
With the sensor mounted in the forward position,
any deviation at the tow point caused by the tractor
traveling over irregular gradeswill cause the sensor
to react immediately, to correct for that deviation.
The sensor therefore maintains the same tow point
position (angle-of-attack onthescreed) inrelationto
the reference (ski), regardless of the grade
irregularities.

When thetractor risesand fallswhiletraveling over
irregular grades, thetow point positioninrelationto
the ski remainsunchanged. Thereforethe angle-of-
attack onthe screedisunchanged. Deviationsat the
tow point that would have affected the position of
the screed are anticipated and corrected beforethey
affect the screed’ s position.

With the sensor close to the tow point, it is very
responsivetoany deviationsinthetow point position,
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though it isnot very responsive to deviations at the
screed caused by screed settling, variationsin paving
speed, head of material, adjustment of hand cranks
or grade conditions.

When a deviation occurs at the screed and is large
enough to exceed the deadband width of the sensor,
the tow point is repositioned to reestablish the null
point of the sensor. Thedistancethetow point must
travel to reestablish the null point of the sensor is
very small. If the screed continues to change, the
sensor will move the tow point in small increments
as needed to maintain the sensor null point. All of
this takes place over a long distance of travel.
Therefore all changes are averaged over a long
distance, producing a smooth rideable surface
(building “rideability”). (Figure 105)

N

Figure 105

-Tow point remains the same
as tractor travels over irregular grades.
Asweseein Figure 106, adeviation at thetow point
is corrected for before it affects the angle-of -attack
on the screed. Therefore no change occurs at the
screed, thus producing a smooth uniform mat.

Figure 106 - Sensor mounted forward with
eviation at tow point
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Asweseein Figure107, adeviation hasoccurred at
thescreed dueto screed settling, variationsinpaving
speed, head of material, adjustment of hand cranks
or gradeconditions. With the grade sensor mounted
forward, the amount of deviation did not exceed the
deadband width of the sensor, and no tow point
movementwascalledfor. Thescreedwill reestablish

A Terex Company

Sensor Location with Respect
to Screed Reaction

its original position after traveling approximately
five lengths of the tow arm, thereby averaging the
deviation over along areafor rideability.

Figure 107 - Sensor Mounted Forward

vith Deviation at Screed
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Types of Skis

A ski provides an independently stable reference
that floatsover irregular grades while being towed
alongsidethetractor. The grade sensor utilizesthis
referenceto maintain the position of thetow pointin
relation to the reference (ski). By maintaining the
tow point position in relation to the ski, the normal
riseand fall of thetractor asit travels over irregular
gradeswill not affect or change the angle-of -attack
on the screed.

A ski is capable of flexing as it travels over
depressions or high points in the grade and till
provide an unchanging reference. As arule, the
longer theski, thebetter thereference, asalonger ski
iscapableof bridgingover longer depressionswithout
changing the reference point.

The standard ski comesin 10 foot lengths and can
beassembledto providea20foot, 30 foot, or 40foot
reference system. As mentioned earlier, the longer
the ski, the better the reference, as a longer ski is
capabl eof bridging over longer depressionswithout
changing the reference point. (Figure 108)

Figure 108

Referen}e is unchanged

(———— —_

Reference is unchanged
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The standard ski should always be mounted asclose
to the screed as possible, asthisisthe control point
from which the depth of material is established.
Also by mounting in as close as possible, there will
be less chance of deflection due to loose mounting
hardware. If wide width paving is performed, an
optional wide mat reference system can beinstalled
that providesastable mounting system for extended
width paving.

The over -the-screed ski is the preferred reference
system when laying a wide mat or where job
conditions will not permit running a ski beside the
screed. By running the ski over the screed, the
reference system is mounted in close to the tractor
where it can respond to grade deviations without
being affected by problems caused by flexing
mounting hardware. (Figure 109)

a7

)

Upper frame attaches to
30' standard ski

Figure 109

_— N R A R TR D TE D AR o)
(

The over-the-screed reference system can be used
onfinishor surfacematswithout leavingundesirable
trailing marks in the mat. Once the skid plate is
warmed up to the temperature of the material being
placed, it lightly skims over the surface of the mat
being placed without leaving marks that would
show up even after rolling.

A Terex Company

Sensor Location with Respect
to Screed Reaction

Traveling Stringline (Do Not Use)

A traveling string line is not recommended since it
is not capable of bridging or floating over grade
irregularities without introducing adeviation at the
sensor. A traveling string lineis supported by only
two points. As it travels over irregular grades it
causes the automation to react to every depression
and bump. (Figure 110) In effect it relocates the
original deviation farther down the road, but does
not remove them.

Grade deviations cause major
sensor deviations. Correct

/_o 1o _\_ox\_RefeLeane Line
e — T

Traveling string line is supported
by only two points.

Figure 110
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The slope system consists of a slope sensor
(pendulum), an amplifier, and a hand-held set unit.
The slope sensor provides an angular reference in
relationtothehorizonfor controlling the percentage
of slope on the mat being placed.

The most common problem incurred when using
slope control isthe conflict of job specificationsfor
percentage of slope and yield. Many job
specifications will require a mat be placed at an
exact percentageof slopeover veryirregular sloping
grades. The conflict comes in when the depth of
material inaspecificareabecomesthickertomaintain
the desired slope and specifications will not allow
for theextramaterial required. Whentheseconflicts
exist, apaver crew hasto constantly overrideor reset
the percentage of slope in an attempt to meet depth
oryield specifications. Themat being produced will
not meet specificationsfor s ope, and thesmoothness
or “rideability” of the mat isgreatly reduced by the
frequent changes in slope that introduced. 1n these
conditions, pre-leveling of extremely irregular
sloping areas is recommended. Refer to Pre-
Leveling.

Sensor Positioning

The position of the sensor can be mounted on either
the forward cross beam or on the rearward cross
beam. The mounting position determines how fast
the screed will react to achange of the null point at
the sensor, therefore building profile or rideability.
Evaluate job specifications and grade-related
conditionstodeterminethedesired mounting position
that will produce the required results. Refer to
Building Profile, Rideability or Evaluation of Jobs.

Building For Rideability

With the sensor mounted ontheforward crossbeam,
corrections to deviations at the screed will require

Slope sensor
mounted forward

A Terex Company

Slope Control System

the paver to travel approximately 5 lengths of the
tow arm before the correction is fully completed.
Deviations that occur at the tow point, (due to the
tractor traveling over irregular grades) are corrected
for immediately. In effect, the sensor is correcting
for deviationsat thetow point beforethey can affect
the screed’s angle-of-attack (position). In this
application we are building “Rideability”, or
averagingall required changesindepth over alonger
area.

With the sensor mounted in the forward position,
any deviation at the tow point caused by the tractor
traveling over irregular gradeswill cause the sensor
to react immediately to correct for that deviation,
therefore maintaining the same tow point position
(angle-of-attack on the screed) in relation to the
angle of the cross beam, regardless of the grade
irregularities. (Figure 111)

Slope sensor mounted
forward for “rideability”

Sensor reacts to any
angular change of crossheam

Figure 111

When thetractor risesand fallswhiletraveling over
irregular grades, thetow point position inrelationto
the angle of the cross beam remains unchanged,
therefore not changing the angle-of-attack on the
screed. Deviationsat thetow point that would have
affected the position of the screed have been
anticipated and corrected before they affect the
screed’ s position. (Figure 112)

Figure 112 Li

Tow point position remains the same as the tractor travels over irregular grades.
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With the sensor close to the tow point, it is very
responsiveto deviationsinthetow point, though not
very responsiveto deviationsat the screed caused by
screed settling, variations in paving speed, head of
material, adjustment of hand cranks, or grade
conditions. When adeviation in slope occurs at the
screed and exceedsthedeadband width of thesensor,
the tow point is repositioned to reestablish the null
point or original angle of the sensor. The distance
thetow point must travel to reestablish thenull point
of thesensor isvery small. If the screed continuesto
changein slope, the sensor will move the tow point
insmall incrementsasneeded to maintainthe sensor
null point. All of thistakesplaceover alongdistance
of travel therefore all changes are averaged.

Asseenin Figure 113, adeviation at the tow point
caused by thetractor traveling over irregular grades
iscorrected beforeit affects the angle-of-attack on
the screed. Therefore no change occurs at the
screed, thus producing a smooth uniform mat, but
not necessarily the exact percent of slope at any
given point in the mat.

Figure 113 - Sensor Mounted Forward
with Deviation at Tow Point
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rideability. However, it did not necessarily maintain
an exact percentageof slopeat any given pointinthe
mat.

Figure 114 - Sensor Mounted Forward
yith Deviati [ Scree
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Building For Profile

With the sensor mounted on the rearward cross
beam, the screed is very responsive to any changes
in the percentage of slope of the screed. Thisisan
application where we are building profile, or over-
correcting the screed, forcing it to change depthina
very short distance. (Figure 115)

Slope sensor mounted
rearward for "profile"

NS

9 10

01234567§6ree

H%BM 1516 1718 1920 2122 232425
eviation

Figure 114 showsthat adeviation hasoccurred at the
screed (due to screed settling, avariation in paving
speed, head of material, adjustment of hand cranks,
grade condition and etc.) With the grade sensor
mounted forward the amount of deviation did not
exceed the deadband width of the sensor, so no tow
point movement was called for. The screed
reestablished its origina position after traveling
approximately 5 lengths of the tow arm, thereby
averaging the deviation over a long area for

Sensor reacts to any angluar~_|
change of the crossbeam. -.N
(any angular change of O

the screed) \

Figure 115

With the sensor mounted in the rearward position,
any changeto the null point of the sensor will cause
amagnified changeof thetow point positioninorder
to reestablish the null point.

Themagnified changeat thetow pointisgreater than
that required for the screed to achieve the desired
depth, but isnecessary if the screedisto achievethe
desired depth quickly. The screed continues to
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changedepth dueto themagnified changeinthetow
point. Asthe screed continuesto changedepth, itin
turn causes a change in the null point. The grade
sensor detects this change and relocates the tow
point position to again reestablish the null point.

With the sensor mounted close to the screed, it is
very responsive to any deviation in the slope of the
screed, though not very responsive to deviations of
thetow point position caused by thetractor traveling
overirregular grades. Thereforeit doesnot anticipate
these deviations, it can only react when adeviation
of the tow point position affects the position of the
screed. (Figure 116)

A small angular deviation at the sensor
produces a large change at the

tow point. Slope Sensor

:] / Angular

/‘ Change

| —rr——]
S |
I:4 TR o
=G AON
Amo’unt of
tow point movement
Figure 116

As seen in the graphs, the tow point rises very
quickly inthefirsttwofeet of travel, whilethescreed
takes six feet of travel to respond to the tow point
movement. The sensor detected the screed had risen
to the correct level at about three feet of travel and
started bringing thetow point back down. Itstabilized
at about nine feet of travel. The screed finally
stabilizes at about seventeen of travel. Notethat the
screed exceeded the desired level from about four
feet of travel to about seventeen feet of travel. This
is primarily due to the over-correction of the tow
point and screed reaction time. (Figure 117)

A Terex Company

Slope Control System

Figure 117 - Slope Sensor Mounted Rearward
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From the standpoint of building profile, introducing
amajor change in the slope setting and makes the
screedrespondvery quickly tothat changeasdesired.
From the standpoint of rideability, abump wasjust
created that traffic will feel. To summarize, when
building profile (with the slope sensor mounted to
the rear), the screed reacts quickly to deviations at
the sensor (or when the slope setting is changed at
the hand set unit).

When using theslopecontrol systemincombination
with a grade control, it is important to understand
how the two react to each other. Thelocation of the
sensors determines how each system reactsnot only
to deviations at the tow point, screed and sensor of
each system but al so how the slope system reactsto
the changes introduced by the grade system.
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Ski and Slope (Sensor Forward)

When a combination of ski and slope are utilized,
mounting both grade and slope sensors forward
resultsin better rideability. If adeviation occurs at
the tow point on the side being controlled by the
grade sensor, the grade sensor reactsimmediately to
reestablishtheoriginal tow point positioninrelation
to the ski. Therefore the angle of the cross beam
remains unchanged and the slope sensor does not
react. If adeviation occurs at the tow point on the
side being controlled by the slope sensor, the slope
sensor reactsimmediately to reestablishtheoriginal
angle of the cross beam. In effect the slope control
maintainsthetow point position muchlikethegrade
control system does when run off a ski. This
combination of grade and slope will anticipate
deviationsthat would occur at thescreed and corrects
for them before they occur. Refer to Tow Point
Deviation with sensor mounted forward.

Withthesensorsclosetothetow point, they arevery
responsive to any deviations in the tow point’s
position, though not very responsiveto deviationsat
the screed caused by screed settling, variations in
paving speed, head of material, adjustment of hand
cranks, grade conditions, etc. Refer to Screed
Deviation with sensor mounted forward.

Ski and Slope (Sensor Rearward)

When utilizing a slope sensor (mounted rearward)
with aski, the grade system buildsrideability while
the slope system corrects for change at the screed.
Refer to Tow Point Deviation with sensor mounted
rearward. Thiscombinationisnot overly responsive
to irregular grades, but will even out deviations,
providingrideability. Itis, however, very responsive
to deviations of slope at the screed. If adeviation
occurs at the screed, the sensor will cause a large
change of the tow point position to reestablish the
null point of the slope sensor. Refer to Screed
Deviation with sensor mounted rearward.

A Terex Company

Reactions
(Combinations of Grade and Slope)

Joint Matcher and Slope (Sensor Forward)

When combining aslope sensor (mounted forward)
and ajoint matcher (with the grade sensor mounted
rearward) the grade system builds profile while the
slope system builds rideability.

If a deviation occurs at the tow point on the side
controlled by the slope sensor, the slope sensor
reacts immediately to reestablish the original angle
of thecrossbeam, mai ntai ning thetow point position.
Therefore it is anticipates deviations that would
occur at the screed and correctsfor them beforethey
occur. Refer to Tow Point Deviation with sensor
mounted forward. Withtheslopesensor closetothe
tow point, it isvery responsiveto any deviationsin
thetow point position, though not very responsiveto
deviations at the screed, caused by screed settling,
variations in paving speed, head of material,
adjustment of hand cranks, grade conditions, etc.
Refer to Screed Deviation with sensor mounted
forward.

If adeviation occurs at the grade sensor, the sensor
will causealarge changeof thetow point positionon
the grade side to reestablish the null point of the
gradesensor. Refer to Screed Deviationwith sensor
mounted rearward. This large change of the tow
point position on the grade side in turn changes the
angle of the cross beam. The slope sensor detects
thisand changesthe tow point position on the slope
side an equal amount in the same direction to
reestablish the null point of the slope sensor. In
effect, a small deviation at the grade sensor has
caused a magnified change of both grade and slope
tow points. Refer to Sensor Deviation with sensor
mounted rearward.

Joint Matcher and Slope (Sensor Rearward)

When combining aslopesensor (mounted rearward)
and ajoint matcher (with the grade sensor mounted
rearward) both the grade and slope systems build
profile. If adeviation occursat the grade sensor, the
sensor will cause a large change of the tow point
position on the grade side to reestablish the null
point of thegrade sensor. Refer to Sensor Deviation
with sensor mounted rearward. The slope sensor
will not react to the deviation at the grade sensor
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until thechangethat wasintroducedtothegradeside
tow point causesachangeat thescreed. Thenitwill
alsointroducealargechangeinthetow point position
ontheslopecontrol side. Refer to Screed Deviation
with sensor mounted rearward. If adeviationoccurs
at the screed, the slope sensor will cause a large
change of the tow point position ontheslopesideto
reestablish the null point of the slope sensor. Refer
to Screed Deviation with sensor mounted rearward.

A Terex Company

Reactions
(Combinations of Grade and Slope)

When the slope and grade sensors are mounted
rearward, they arenot very responsiveto deviations
at thetow points caused by thetractor traveling over
irregular grades. They can only react after a tow
point deviation has caused a change at the screed.
Refer to Tow Point Deviation with sensor mounted
rearward.
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SMOOTHTRAC™

Sonic Averaging System (SAS)
SMOOTHTRAC™
Sonic Aver aging System (SAS)

SmoothTrac™ incorporatesprovenSonic Tracker®  Quick and easy setup and storage on the paver
technology with special software to completely  eliminates the loss or damage to the ski during
eliminate the need for contact type skis on road  transport or changing to joint matching.

machines.
Thebeam canbesetupto“over thescreed” reference

SmoothTrac™ can be adapted to all brands of  without adding large and awkward sections to the
pavers and profilers and can be made compatible  beam.

with existing Topcon System IV Paver Systems

components with a simple software upgrade. NOTE: When adding SmoothTrac™ to an
existing paver control system, be sure the
existing system is upgraded with SAS
software on both the control boxes and the
trackersbeing used. (See Control Box Setup
Rev Info on page 67)

Thenon-contact design allowsfull maneuverability
of paver and profilers, and turn around or back up
without removing or lifting the beam. With the
single knob mat thickness control in hundredths of
a foot from the screed platform, this allows the
operator greater control of material.

Beam L ayout

9090-1116
“L" Arm

9800-1039 9800-1038 9800-1033 9800-1040
Outer Beam L eft Inner Beam Left Inner Beam Right Outer Beam Right

Tracker Hanger
6200-0290
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Safety Precautions

1. Read and become familiar with the
manufacturer’ s operations manual, including
safety information before installing or using

Topcon System Four.

Working around heavy construction
equipment can be dangerous. Always use
extreme caution on the job site.

A

War ning- Donot stand or sitonmachine
parts meant for operation.

Themandrel should begrounded beforeworking
on or around the paver.

Do not attach System Four components to the
paver while the engine is running.

Do not alow any System Four component to
limit the visibility of the operator in an unsafe
manner.

Use tie-wraps supplied with System Four to
keep hoses and wires secured and away from
wear or pinch joints.

Use eye protection when welding, cutting, or
grinding is being done on the machine.

Hydraulic lines can be under extreme pressure
even when the machine is turned off. When
working on or near hydraulic lines, protect
yourself at all timesandwear protectiveclothing.
A Warning - Relieve al pressure in the

hydraulic lines before disconnecting or
removing any lines, fittings, or related
components. If injury does occur, seek
medi cal assistanceimmediately. Consult
the profiler OEM Operator’ sManual for
details.

A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

9. Whenusinglaser control, avoid direct exposure
to your eyes.

A

10.When welding, always use appropriate welding
precautions and practices. Use shielding to
prevent onlookers from staring into the light.

Caution - Do not stare into the laser
beam or view the beam directly with
optical equipment.

11. Afterwelding, all affected areasshould bepainted
with arust inhibitor.

Notice - Disconnect all Topcon system
electrical cables prior to welding on the
machine.

A

Notice- All mounting bracket weldsmust be
secure and strong to prevent the sensor
equipment from vibrating excessively or
from becoming detached at the weld during
operation.

Warning - Do not weld near hydraulic
lines or on any equipment when in
operation.

Notice - Keep the carrying case dry at all
times. Do not allow moisture to get inside
the case. Moisture trapped in the case can
adversely affect components. If moisuredoes
enter the carrying case, leave it open and
allow it to dry thoroughtly before storing
any components.
12. To prevent vandalism or theft, do not leave the
removable Topcon components on the machine
during off hours. Remove the components after
work and store in carrying case.
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SMOOTHTRAC™
Sonic Averaging System (SAS)
Installation

1. Duringinstallation, in order to accurately align 4. Orientation of the L arms are dependent upon

the beam assembly onto the pivot post, use the
center portion of the beam or equivalent weld
fixture.

. Bothattachment postsmust bemounted (wel ded)
perpendicular to upper surface of the tow arm,
and parallel to each other.

. Prior toinstallation of the L arms, align locking

the height alignment of both collars. TheL arms
can be installed with 16" post in either the
upright or downward pointing directionin order
to raise or lower the beam and place the tracker
within the required sensing range.

. Loosely cail the cable about the beam sections

and use the cable clamps to prevent sagging
loops that might create a safety hazard.

collar ontheend gate post with the stop collar on

the tow arm pivot post. 6. After initial installation, assure a good path to

ground by partially tightening handles and lock
bolts, and then moving all folding jointsin and
out. This should remove all paint which could
prevent good grounding.

NOTE: ABADGROUNDWILL CAUSE
UNSTABLE LIGHTSON TRACKERS.
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SMOOTHTRAC™
Sonic Averaging System (SAS)

Tow Arm Mount

Vertical Vertical
5.0' FEET (60" INCHES) CENTER TO CENTER

I

Weld collar at the same height as =
the short pivot post.
= U

SE LEVEL TO MAKE POSTS PARALLEL

USE SOME TUBE TO WELD UP A FIXTURE

5.0' FEET (60" INCHES) CENTER TO CENTER

Weld collar at the same height as /
the short pivot post.
A WELD FIXTURE CAN BE FABRICATED FOR
b NUMEROUS USE WHICH ISMUCH EASIER

THE WELDING OF THE TWO PIVOT POSTSARE 5 FEET (60" ) APART BECAUSE
THE PIVOT BLOCKS ON THE BEAM ARE AT 5 FEET APART.
WITH THE “ L-ARMS’ THIS CREATES A PARALLELOGRAM. THUSALLOWING THE BEAM
TO BE EXTENDED OR RETRACTED AWAY FROM THE MACHINE SMOOTHLY AND EVENLY.
IF THE “ L-ARMSFIGHT EACH OTHER, THE POSTS ARE NOT THE SAME ASTHE BEAM.

1

O

‘ 9090-1342
&\/ )

— 9090-1339

NOTES:

All partsincluded in 9800-1015 kit ) . _
1. After welding tow arm pivot post perpendicular to thetow

arm, install weld fixture/ center portion of beam onto post
and clampin place.
9090—1119 2. Install long pivot post (9090-1339) into fixture/ center
2 PLCS portion of beam, butt collar (9090-1342) up against
clamping block of thefixture, and tighten handle.
3. Placeweld gussets (9090-1119) onto post and tack to tow
arm. Check alignment prior to final welding.
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m Cedarapids
A Terex Company

SMOOTHTRAC™

Sonic Averaging System (SAS)
Tow Arm Types

5.0' FEET (60" ICHES) CENTER TO CENTER
|
9090-1118
9090-1015

1
Weld collar at the same height as the
V short pivot post.

9090-1339\ -
9090-1119, Typical Higher Style tow Arm Mounting
\ Cedarapids/Blaw Knox

5.0' FEET (60" ICHES) CENTER TO CENTER

Weld collar at the same height as the
short pivot post.

Typical Lower Style tow Arm Mounting
Cat/Barber Greene
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SMOOTHTRAC™
Sonic Averaging System (SAS)

CR300 Series Pavers

A ocscnmion oo
NOTES: | 09704-906-42 FRONT PLATE SAS 2
I. REST SCREED ON 1.50™ HIGH BLOCK (2 X 4) 2 09704-906-50 BACK MOUNT 2
2. CENTER TOWPOINTS 3 09704-906-44 CLAMP 6
3. NULL SCREED WITH HAND CRANKS 4 09704-906-46 FRONT SUPPORT 2
4. REMOVE EXISTING HARDWARE FROM SPACER BL OCK, ~906-
INSTALL ITEM 2 WITH EXISTING LOCK WASHER 5 | |09704-906-47 BACK SUPPORT 2
AND ITEM 10 CAPSCREW. 6 07383-070 CAPSCREW 1/2 NC X 1-1/2 12
5. MOUNT ITEM 5 AS SHOWN 7 07383-068 CAPSCREW 1/2 NC X | 16
6. TEMPORARILY INSTALL ITEMS I, 3 AND 4 8 07014-020 172 WASHER 16
7. USING ASSEMBLED TOPCON BEAM FROM KIT, LOCATE N
USING ASSEMBLED TOPCON BE/ 9 07014-005 LOCK WASHER 172 28
10 07383-120 CAPSCREW 3/4 NC X 2-1/2 4
0.00
Il /®
| DO
3 \
'
o, \
o H !
° o i N ?
o !
[e] ! ‘
o o ! i
o "J iJ\ )
o 2 ‘
O
6)9
10
SEE NOTE 4

GROUND

LEFT HAND SHOWN RIGHT HAND OPPOSITE AND EQUAL
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A Terex Company

SMOOTHTRAC™

Sonic Averaging System (SAS)

CR400/CR500 Series Pavers

NOTES: I T I e e
I. REST SCREED ON 1.50" HIGH BLOCK. ! 09704-906-42 FRONT PLATE SAS 2
704-906-4 ACK PLATE SA
2. CENTER TOWPOINTS 2 09704-906-43 BACK PLATE SAS 2
3 09704-906-44 CLAMP 8
3. NULL SCREED WITH HAND CRANKS.
) 704-906-4 FRONT SUPPORT
4. TEMPORARILY INSTALL ITEMS I, 2,3, 485 09704-906-96 ONT SUPPO 2
AS SHOWN. 5 09704-906-47 BACK SUPPORT 2
5. USE TOPCON BEAM FROM "SAS"™ KIT FOR FINAL LOCATION. 6 07383-070 CAPSCREW 172 NC X 1-1/2 16
7 07383-068 CAPSCREW 1/2 NC X | 16
8 07014-020 1/2 WASHER 16
9 07014-005 1/2 LOCK WASHER 32
|
(—— S
I '
@\ . |
'
! i@
| 7Xe)Xs o i )
' |
| ° |
i . €|!'®
, ' ° |
| o Nidd ! ./
' ol [
I 6X9 o o [
. b o o |
O
1\ \ °
\ \
\ '|
o '\ \
o \ \ et
0° AR =
© o | A ‘o 3
o 5\
I — (==
TOWPOINTS 5 5
CENTERED le) o o
9°0°
90 GROUND \ -.so—l g
/ / ]
¥
LEFT HAND SHOWN RIGHT HAND OPPOSITE AND EQUAL
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

Swing Arm Mounting
A. Either configuration may be typical to lower-height Tow Arm Mounting.

LOCKING COLLAR ﬂ
(é ] 9090-1078 / 2130-0102

9090-1116 m3

(D]
o o T LOCKING COLLAR
9090-1078
° e ( ) 2130-0102

9090-1116 I

TYPICAL TO LOWER STYLE TOW ARM MOUNTING

I LOCKING COLLAR

L [
- f

>
ﬁ\ LOCKING COLLAR

IYPICAL TO HIGHER STYLE TOW ARM MOUNTING
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

Beam Assembly
Right Side Beam Shown

: e

9800-1040 R.ghtmzwo_mw

9800-1039 Left

2150-0167 ;

2120-0103 f\

ﬂ/ 9800-1036
2120-0106

2150-0170 \@\@ %
‘o-/ 9800-1037 %

130-0124
K 2100-0104
N

-

6200-0290

9800-1033 Right

9800-1038 Left
@ 2100-0115
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

2100-0102
1/2-12 THD

2100-0111
1/2 1.D.

2100-0131
12-13x 7"

2130-0105

Tracker Bc/

% 9800-1013
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)
SAS Cable

The 9060-5232 SAS Caoil cable was designed to give the operator the felexability of relocating the the Sonic Trackers on the beam by
drilling new mounting holes and moving the Tracker hanger.

COMM A
COMM B
VSWIT

GROUND

‘ | D 337 D68O 200 { D 880

A BFKL A BFKL AB F KL AB F KL
1 2 3 4 Physical Location
1 3 2 4 Polling Sequence
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

Assembly Notes

"L ARMS

/ PAVER TOW ARM

r ] l 10
= = N, =
H = = 2

ASSEMBLY FOLDED UNTO ITSELF DURING TRANSPORT ON JOBSITE

ASSEMBLY EXTENDED FOR USE

NOTES:

During any adjustment, alignment, or orientation of the beam assembly, especially the L arms, all
clamps handles must be loosened to allow each section to move freely.

Caution: Alwaystighten ALL clamp handles following every adjustment of the beam assembly.
Thisis especially important during transport within the job site.
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)
Control Box Setup Instructions for SAS Installation

Refer to the Topcon Paver System Four Operator’s Manual (7010-0118) for accessing the System Four Performance

settings. Confirm the Control Box Rev is 3.7 or higher and the Tracker Revis 2.1 or higher (Both Control Box and
Trackers should be labeled with SAS stickers).

After entering the performance menu follow the steps below:
1. Set SSto equal the number of Trackers being used.
Range OFF/2-10
2. Lower gainsif system response is too quick causing rapid corrections.
3. The frequency setting in the technicians menu may need to be lowered to 3, if the beam has an osciliation
when the machine is sitting still.
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

Placement of Sonic Averaging System

The center connection point of the SAS is the balance point. The position of the balance point to the tow arm is very
critical. By moving the balance point, the performance of the system is greatly affected. The balance point of the beam
should be located 1/3 to 2/3 the distance from the rear of the screed to the tow point cylinder.

By placing the balance point near the back 1/3 (close to the screed), the systems will have a faster reaction time. By
placing the balance point closer to the 2/3 point (near the tow point cylinder), the system will have a slower reaction
time. For mainline paving, a slower reaction time is desired.

To determine where to position the SAS on your paver, start by measuring the length of the tow arm. Divide the total
length by three. Thiswill give you the placement of the balance point of the SAS on your machine.

OPERATION

1. Pave manually until specific mat thickness is established.

2. Turn system on, and set SAS to on-grade (refer to System Four Operator’s Manual for survey information).
3. Pave as normal making thickness adjustments with control box knobs.

NOTE: BE SURE TEMP BAILS ARE INSTALLED BEFORE OPERATING

To assure best results, the balance
point of SAS should be inside the
shaded area.

Measure Length Of Tow Arm

Center of Beam

Balance point of beam
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A Terex Company

SMOOTHTRAC™
Sonic Averaging System (SAS)

OPERATION

The SAS system has been designed to continue to operate even when one of the Trackers fails. When afailure occurs,
the control box will flash “ERR” preceded by a number “1-4.” The number represents the Tracker which failed,
making trouble- shooting easy and fast. NOTE: A number reading of “1” could mean the first or last Tracker has
failed depending on which side the beam has been mounted. The SAS cable is labeled with numbers at each connector
for easy identification. The system will ignore the Tracker which is causing the error and average the remaining three
Trackers. For best results, replace the faulty Tracker as soon as possible.

Once one of the Trackers has been eliminated from the averaging, the balance point of the beam will have changed. If
the faulty Tracker is not replaced the beam will need to be repositioned to adjust for the new balance point. Itis
strongly recommended, if the first or last Tracker fails, to replace it with one of the remaining Trackers from the
middle of the beam. This will insure that the balance point is not outside of the 1/3 to 2/3 rule.

If any problems exist during operation or when the machine is stationary refer to page 67 for setup information.

New Balance
Point
I . 4 = 7
Center of Beam
New Balance Point
2' from CL

7
% m M — @iﬂ\ 7
KF N
Center of Beam

New Baance
Point 2’ from CL

S ,
mo N X

Center of Beam

|
“ A N

Center of Beam
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A Terex Company

Slope Conversion Table

Actual | Approx. | jncp Inch Inch Inch Inch Inch Inch Inch Inch Inch Inch

Slope i?]%ﬂ";g'r ﬂ?ﬁ“ﬁé‘r per per per per per per per per per per per

pe | inch NPTl q0ft. | 11ft | 12ft | 13ft. | 14f. | 15f. | 16f. | 17f. | 18f. | 19f. | 20 ft.
0.10% .012 1/64 1/8 1/8 5/32 5/32 5/32 3/16 3/16 7132 7132 7132 1/4
0.13% .015 1/64 5/32 5/32 3/16 3/16 7132 7132 1/4 1/4 9/32 9/32 5/16

0.20% .024 1/32 1/4 1/4 9/32 5/16 11/32 3/8 3/8 13/32 7/16 15/32 15/32

0.26% 031 1/32 5/16 11/32 3/8 13/32 7/16 15/32 1/2 17132 9/16 19/32 5/8

0.30% .036 3/64 3/8 13/32 7116 15/32 1/2 17/32 9/16 5/8 21/32 11/16 23/32

0.40% .048 3/64 1/2 17/32 9/16 5/8 11/16 23/32 25/32 13/16 718 29/32 31/32

0.50% .060 1/16 19/32 21/32 23/32 25/32 27132 29/32 31/32 1-1/32 1-3/32 1-1/8 1-3/16

0.52% .062 1/16 5/8 11/16 3/4 13/16 718 15/16 1 1-1/16 1-1/8 1-5/16 1-1/4

0.60% 072 5/64 23/32 25/32 718 15/16 1 1-3/32 1-5/32 1-7/32 1-9/32 1-3/8 1-7/16

0.78% .093 3/32 15/16 1-1/32 1-1/8 1-7/32 1-5/16 | 1-13/32 1-1/2 1-19/32 | 1-11/16 | 1-25/32 1-7/8

0.80% .096 3/32 31/32 1-1/16 1-5/32 1-1/4 1-11/32 | 1-7/16 | 1-17/32 1-5/8 1-23/32 | 1-13/16 | 1-29/32

1.0% 120 1/8 1-3/16 1-5/16 1-7/16 1-9/16 | 1-11/16 | 1-13/16 | 1-29/32 | 2-1/32 2-5/32 2-9/32 | 2-13/32

1.5% .180 3/16 1-13/16 | 1-21/32 | 2-5/32 | 2-11/32 | 2-17/32 | 2-11/16 2-7/8 3-1/16 3-1/4 | 3-13/32 | 3-19/32

2% .240 1/4 2-7/16 2-5/8 2-7/8 3-1/8 3-3/8 3-19/32 | 3-27/32 | 4-3/32 4-5/16 4-9/16 | 4-13/16
3% .360 3/8 3-5/8 3-31/32 | 4-5/16 | 4-11/16 | 5-1/32 | 5-13/32 5-3/4 6-1/8 6-15/32 | 6-27/32 | 6-3/16
4% .480 15/32 | 4-13/16 | 5-9/16 5-3/4 6-1/4 6-23/32 | 7-3/16 | 7-11/16 | 8-5/32 8-5/8 9-1/8 9-19/32
5% .600 19/32 6 6-19/32 | 7-3/16 | 7-13/16 | 8-13/32 9 9-19/32 | 10-3/16 | 10-13/16 | 11-13/32 12
6% 720 23/32 7-3/16 | 7-29/32 8-5/8 9-3/8 10-3/32 | 10-13/16 | 11-17/32 | 12-1/4 | 12-31/32 | 13-11/16 | 14-13/32
7% .840 27/32 | 8-13/32 9-1/4 10-3/32 | 10-29/32 | 11-3/4 |12-19/32 | 13-7/16 | 14-9/32 | 15-1/8 | 15-21/32 | 16-13/16
8% .960 32/32 | 9-19/32 | 10-9/16 |11-17/32 | 12-15/32 | 13-7/16 | 14-13/32 | 15-3/8 | 16-5/16 | 17-9/32 | 18-1/4 | 19-3/16
9% 1.08 1-3/32 | 10-13/16 | 11-7/8 |12-31/32 | 14-1/32 | 15-1/8 | 16-3/16 | 17-9/32 | 18-3/8 | 19-7/32 | 20-17/32 | 21-19/32

10% 1.20 1-3/16 12 13-3/16 | 14-13/32 | 15-19/32 | 16-13/16 18 19-3/16 | 20-13/32 | 21-19/32 | 22-13/16 24

11% 1.32 1-5/16 | 13-3/16 | 14-17/32 | 15-27/32 | 17-5/32 | 18-15/32 | 19-13/16 | 21-1/8 | 22-7/16 | 23-3/4 | 25-3/32 | 26-13/32

12% 1.44 1-7/16 | 14-13/32 | 15-27/32 | 17-9/32 | 18-23/32 | 20-5/32 | 21-19/32 | 23-1/32 | 24-15/32 | 25-29/32 | 27-3/8 | 28-13/16

All figures in feet are measured horizontally.

All figures in inches should be measured vertically and accurately to within 1/32 inch.

Figure 118
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Nulling Screed

When we null ascreed, we are adjusting the angle-
of-attack on the screed to O in relation to agiven or
desired depth. Thisistraditionally donewiththeuse
of boards that equal the desired loose mat depth.
(Figure 119) Then a given amount of nose-up
attitude is introduced to the screed. The procedure
isasfollows:

1)

2)

3)

4)

5)

Obtain boards equal to the thickness of the
loose or unrolled mat. The number of boards
will depend upon the paving width. Generally
use2boardsat 10feet wide, 4 boardsat 20feet,
etc. Thelength of each board should be such
that the screed bottom isfully supported from
front to tail when set on the boards.

Placetheboardsunder thescreed asillustrated.
Attention should be placed on the grade
conditionswherethe boardswill be placed. If
aboardisplaced onahighpoint or adepression,
a false null setting will occur. Additional
boards may be needed if at extended-width
paving to provide support for the extension
screeds.

Placethescreedlift switchinLOWER/FLOAT
mode. Thescreedwill lower downand rest on
the boards.

Turn both manual hand cranks on the screed
until the screed face is resting flat on the
boards. When the screed isresting flat on the
boards, the hand crankswill haveasmall area
of freerotary movement wherelittleresistance
isfelt. Thisindicatesthe null position.

After the screed has been nulled, introduce a
nose-up attitude (initial angle-of-attack) on
the screed. The amount of initial angle-of-
attack is dependent on material design,
temperature of material, head of material, tow
point position and type of screed. (Refer to
these subjects for more information.)

A Terex Company

Ope

Screed is Nulled when Laying Flat on Boards

ration

Generally, theamount of initial angle-of -attack
required will be 1 to 2 turns clockwise on the
hand cranks. As paving begins, check the
depth of themat being placed and correct for as
necessary. As most contractors work with a
given number of mix designs, the paver crews
quickly learntheexact amount of initial angle-
of-attack needed for specific mix designs.

Figure 119
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There aretwo types of jointsthat are constructed in
a paving operation: longitudina and transverse.
Proper construction of these joints is important in
not only producing a smooth rideable surface but
also in how they resist penetration of water, air and
other substancesthat would causeaprematurefailure
of thejoint. (Figure 120)

ongidudinal Joint

Transverse Joint

Figure 120

Transverse Joints

Transverse joints are created when an existing mat
or laneistobecontinued. Thequality and durability
of the joint depends on careful preparation of the
existing mat or lane. It iscritical that any taper or
defectiveareaberemoved. Thejoint areahastobe
perfectly flat and parallel with thelineof paving!
If not, a depression or bump will be produced.

Preparation

As seenin Figure 121, the existing mat is checked
with astraightedge and the tapered arearemoved to
produce ajoint areathat isflat and parallel with the
line of paving.

Checking the existing mat with a good straight edge

Remove
~. Figure 121
N
~N
Proper joint ~ <
y area after .~
~ R -
S (removingtaper
~ \//

A Terex Company

Joints

Construction

Next place boards or lath on the mat that are asthick
as the amount of compaction in the joint area.
Remember, compactionrateschangeduetothickness
of material and material design. Oncethecompaction
ratehasbeen determined and thecorrect thicknessof
lath has been acquired, place the lath at the edge of
the joint to elevate and support the screed at the
correct starting level. (Figure 122)

Place boards or lath that equal the compaction rate
of the material from thickness of the joint.

Thescreed should bepreheated to thetemperature of
thematerial being used. A cold screed will not only
tear the surface of the mat being placed but will also
have a tendency to come off the joint low, creating
adepressioninthemat. Do not over-heat the screed
bottom, as this will damage or warp the screed
bottom. (Refer to Screed Heaters.)

Back the paver up over thejoint and align the screed
sothefaceof thescreedissquarewiththeedgeof the
joint. Lower the screed onto the boards and null the
screed. ( Refer to Nulling Screed.)

Oncethescreed hasbeennulledandtheinitial angle-
of-attack has been introduced, the auger chamber
shouldbefilledtothelevel of theauger shaft. Donot
over fill the auger chamber, as this is the most
common cause of creating abump when pulling of f
ajoint. If needed, the corner areason theendsof the
screed should behand-filledto prevent force-feeding
an excessively high head of material in the center
areas of the screed. Refer to Head of Material.
(Figure 123)
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1. Using handcranks, null screed bottom so it is resting flat on boards.
2. Introduce starting angle-of-attack by turning handcranks

clockwise 1/2 to 1 turn.
3. Fill auger chamber evenly to 1/2 auger level. DO NOT OVERFILL.

Figure 123

After filling the auger chamber to the correct level,
movethepaver forward slowly, allowing the screed
operator time to check and correct the depth if
necessary. Thefeeder controlsshould beset to auto,
and feed sensors checked and set to maintain the
correct head of material. Oncethe paver hasmoved
away from the joint area, the joint can be checked
and prepared for rolling. The excess or overlap
material must beremoved, asthismaterial cannot be
compacted into acold or existing mat. (Figure 124)
Do not shovel this overlap material back onto the
freshmat, asthisextramaterial may not becompacted
downtothesameheight astherest of thejoint. This
could create a bump.

Existing Mat New Mat

—{p=—
Remove Overlap Material

Figure 124

Once the overlap material has been removed, the
joint should be checked with agood straight-edgeto
ensurethethicknessof thenew matiscorrect. If the
new mat does not have enough material thicknessat
the joint when it is rolled, the density in the area
where the new mat joinsto the old mat will be low.
This could cause a premature joint faillure. If there
istoo much material inthejoint areaabump will be
produced. (Figure 125)

A Terex Company

Joints

Checking thickness of new mat

Figure 125

After the new mat has been checked for correct
material thickness(and corrected if necessary), then
the mat can berolled. After rolling, check thejoint
with astraight edgeto ensureitisat thecorrect level
and no bumps or depressions have occurred.

By taking a little extra time and effort, transverse
joints can be constructed to meet specifications for
smoothness and durability.

Longitudinal Joints

Asphalt longitudinal joints do not have the high
maintenance cost and poor ride quality of concrete
pavements. Employing proper paving techniques
will produce a longitudinal joint that meets
specifications for smoothness and will be resistant
to penetration of water, air and other substancesthat
would cause a premature failure of the joint.

Construction

Toget atight joint between mats, thenew mat should
not overlap the existing mat more than 1 inch.
(Figure126) Alwayskeeptheoverlaptotheminimum
requirement. If alarge overlap is required, use a
cutoff shoeto block the mix from building up under
the screed in the overlap area. If excessive mix is
allowed to build up under the screed in the overlap
areaitwill eventually support thescreed and actually
cause the screed to rise. This leads to control and
texture problems, as anose-down attitude will have
tobeintroducedto prevent thescreed fromclimbing.
oy

|, — SCREED

ROLLED MAT

Figure 126

Th

1" OVERLAP
(APPROXIMATE)

COMPACTED
UN-ROLLED MAT
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When matching one mat to another, usea 6 inch or
alfoot screed extension on thejoint matching side.
This provides a small separate screed bottom to
absorb the extra wear that occurs when a slight
overlap is required. Extra wear would otherwise
take place on onetip of the main screed bottom and
destroy its uniformity.

The screed should never ride on the existing mat.
For proper joint sealing and density, itiscritical that
material depth at the joint be sufficient to alow for
compactionby theroller. If material thicknessat the
joint isinsufficient to allow for compaction rates,
the joint will not resist penetration of water, air and
other substancesthat would cause prematurefailure
of thejoint.

Using Automatics

Automatic screed controls should always be used
whenmatchinglongitudinal joints. They will produce
avery accuratematchif set upproperly. Traditionally
agrade sensor with ajoint matcher shoe is used to
matchjoints. Thiscombinationisvery responsiveto
the elevation or profile of the existing mat, and the
new mat produced will follow the profile of the
existing mat. (Figure 127) However, problems of
rideability occur whentheexistingmat isnot perfectly
flat, as any deviations in the existing mat are
transmitted into the new mat.

Figure 127

A Terex Company

Joints and Segregation

Thejoint matcher isthecontrol point fromwhichthe
depthisestablished. It should be set as closeto the
joint being matched as possible, taking into account
the condition of the joint. If ajoint edge has been
tapered off dueto traffic, it may become necessary
to set thejoint matcher farther in on the existing mat
to find a uniform area from which to reference.
(Figure 128)

et the joint matcher as close
to the joint as possible F

New Mat

The joint matcher is the control
point that establishes depth.

—
Existing Mat

Figure 128

Analternativeto using ajoint matcher isto useaski.
Thisispreferred wherethejob callsfor multiplelift
paving. By using a ski on the existing mat the
deviationsin that mat will not be transmitted to the
new mat, thus producing a smooth, uniform mat,
though not necessarily matching thejointinagiven
area. When the final lift is placed, a joint matcher
shoe can be used to match the joint exactly.

Segregation

Segregation in the mat can originate at any point
wherethe materialsthat make up themix designare
handled or moved. Segregationisprimarily related
to the gradation of the mix design and the type or
shape of the aggregates used in the design. For
example, course-graded material designshavefewer
fines, and when handled thesefineshave atendency
to separate from thelarger aggregates. Also, amix
design that uses high percentages of smooth-faced
aggregateswill segregatevery easily when handled,
as the aggregates have atendency to roll.

Segregation (Before The Paver)

When the mat being placed starts showing signs of
segregation, the source of the problem has to be
found and corrected at the source. (Figure 129) The
paver can not correct for or re-blend materials
that are segregated before being placed in the
hopper of the paver.
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Figure 129

Segregated before paver

Segregation (Truck)

If truck loads of material are showing signs of
segregation when delivered to the paver, the paver
operator should always keep the conveyor deck
covered with a minimum of 6 to 10 inches of
material. Doing sowill prevent theflood of raw rock
that isin the rear of the truck from being delivered
directly totheauger chamber, and giveit achanceto
mix with the material s covering the conveyor deck.
Often, a segregation problem can be prevented by
the method in which each load or batch is dropped
into the truck. By placing the first batches or loads
in the front and rear of the truck, then filling the
center areaof thetruck, thematerial will havelessof
a chance to segregate to the front and rear of the
truck.

Segregation (Stripe)

When amat is showing a segregation stripe about 4
to 6 inches wide down the center of the mat being
placed, it is usually caused by missing or damaged
material deflector platesthat aremounted just ahead
of the augers on the bottom of the auger-conveyor
drive case. These should berepaired or replaced as
necessary. (Refer to Operation and Maintenance
Manual.)

A Terex Company

Segregation

Excessively highauger romwill alsohaveatendency
to segregate the material being placed under the
auger-conveyor drive case. The auger rpm should
be aslow as possible to deliver materia across the
width of the screed. Auger rpm is affected by the
material flow gatesetting. (Refer toHead of material.)

Other factors, especially regarding the head of
material andgradeconditionscangivetheappearance
of a segregating stripe. Refer to these subjects for
more information. Adjustment of the main screed
crown will not correct for segregation caused by
damaged or missing deflector plates or high auger
rpm. Refer to Main Screed Crown.)

Pre-Compaction Stripe

Pre-compaction striping shows up as a4 to 6 inch
wide stripe down the center of the mat, and appears
shiny and tight in texture. The stripe is commonly
associ ated with segregation butisactually caused by
excessively high auger rpm which pre-compactsthe
material sbeing feed under theauger-conveyor drive
case. The speed at which an auger turnsis affected
or changed by theflow gate setting. (Refer to Head
of Material.)
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Troubleshooting Guide

LOOSE STREAK DOWN CENTER OF MAT
Cause:

(1) lead crown low

(2) head of material low

(3) worn reversing paddles

(4) mix design

(5) worn or damaged material deflector plates
SHINY STREAK DOWN CENTER OF MAT
Cause:

(1) lead crown high

(2) pre-compaction

(3) grade conditions
MAT TEARING
Cause:

(1) excessive paver speed

(2) fixed or hydraulic strike-offs adjusted wrong

(3) worn or damaged screed bottom

(4) aggregate larger than mat thickness

(5) cold material

(6) waiting too long between truck loads

(7) cold mix in hopper
SURFACE CRACKSAT EDGESOF MAT
Cause:
(1) too much lead crown
(2) mix building up at end of auger and cooling off
(3) poor mix temperature control
SURFACE CRACKSIN CENTER OF MAT
Cause:
(1) not enough lead crown
(2) head of material fluctuating
(3) poor mix temperature control
TRANSVERSE CRACKS
Cause:
(1) unstable or tender material design
(2) shifting or unstable underlying mat or grade
(3) poor bond between the new mat and existing mat
(4) dlippage cracking when rolling
(5) improper rolling
(6) poor mix temperature control
(7) head of materia fluctuating
(8) paving speed too fast

Solution:

(1) adjust lead crown

(2) maintain level at 1/2 auger
(3) repair or replace

(4) correct at hot plant

(5) repair or replace

Solution;

(1) adjust lead crown
(2) adjust auger speed
(3) correct the grade

Solution:

(1) slow paver speed

(2) adjust strike-offs

(3) replace

(4) check mat thickness

(5) correct at hot plant

(6) slow paving speed, increase production,
add more trucks

(7) cycle hoppers

Solution;

(1) adjust screed crown
(2) adjust auto feed control
(3) correct at hot plant

Solution;

(1) adjust lead crown
(2) adjust auto feed control
(3) correct at hot plant

Solution:

(1) check and correct material design
(2) repair existing mat or grade

(3) clean and tack coat

(4) do not use as much tack coat

(5) instruct roller operator

(6) correct at hot plant

(7) adjust auto feed control

(8) reduce paving speed
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POOR MAT TEXTURE
Cause:
(1) tow point too high or low for mat thickness
(2) changing mix design or temperature
(3) aggregate larger than mat thickness
(4) rolling too much
(5) not using water on roller drums or tires
(6) screed vibration or amplitude wrong for mix
(7) fixed or hydraulic strike-offs too high or low

MAT SCUFFING
Cause:
(1) full width scuff - cold screed bottom

(2) outer edges scuffing - cold mix at end of augers

(3) screed extensions mounted incorrectly
SURFACE TEXTURE FLUCTUATING
Cause:

(1) material design changing

(2) material temperature changing

(3) poor or changing asphalt quality

(4) aggregate size too large for mat thickness

(5) segregation of material

(6) too much hand raking or walking on loose mat

(7) worn or damaged screed
BLISTERING
Cause:

(1) moisturein underlying mat or grade

(2) moisturein material
BROWN STREAKED SURFACE
Cause:

(1) poor asphalt cement quality

(2) gasor oil spilled on material
BLEEDING
Cause:

(1) excessive moisturein mix

(2) excessive vibration

(3) tack coat too heavy

(4) too much asphalt in mix

(5) oil or fuel spilled on mat
SETTLING MARKSWHEN STOPPED
Cause:

(1) tow point position too high or low for

paving depth
(2) stopping too long
(3) screed assist not adjusted

m Gedarapids
A Terex Company

Troubleshooting Guide

Solution:
(1) adjust tow point
(2) correct at hot plant
(3) check mat thickness
(4) instruct roller operator
(5) instruct roller operator
(6) instruct screedman
(7) adjust strike-offs

Solution:
(1) heat screed
(2) add auger extensions
(3) adjust

Solution:
(1) correct at hot plant
(2) correct at hot plant
(3) contact distributor
(4) increase mat thickness
(5) find and correct source
(6) do not walk on mat - use proper paving
techniques
(7) repair or replace

Solution:
(1) alow existing mat or grade to dry out
(2) correct at hot plant

Solution:
(1) contact distributor
(2) find cause and correct

Solution:
(1) correct at hot plant
(2) correct at roller
(3) uselesstack coat
(4) correct at hot plant
(5) find source and correct

Solution:
(1) adjust tow point position

(2) adjust paving speed to keep paver moving
(3) adjust screed assist system
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BUMPS
Cause: Solution:
(1) trucks hitting paver (1) instruct driver
(2) fluctuating head of material (2) correct head of material
(3) erratic stops and starts (3) instruct operator
(4) trucks holding brakes (4) instruct driver
(5) roller stopping on hot mat (5) instruct operator
(6) worn or damaged screed components (6) repair or replace
(7) wrong roll pattern (7) instruct operator
(8) roller vibrating in place (8) instruct operator
(9) grade and/or slope dead band too tight (9) adjust dead band
(10) incorrect mounting of ski or grade sensor (10) mount correctly
(11) stringline loose (11) correct stringline
(12) overcorrecting hand cranks or automation (12) instruct screedman
RIPPLES
Cause: Solution:
(1) over-correcting hand cranks or automation (1) instruct screedman
(2) worn or damaged screed components (2) repair or replace
(3) fluctuating head of material (3) correct head of materia
(4) variation of mix temperature (4) correct at plant
(5) excessive rolling speed (5) instruct operator
(6) worn augers (6) repair or replace
(7) erratic changesin paving speed (7) instruct operator
RIPPLES (Continued)
Cause: Solution:
(8) trucks holding brakes (8) instruct driver
(9) rollers on mat too soon (9) instruct operator
(20) rollersin bad repair (20) repair
MAT PROFILE INCORRECT
Cause: Solution:
(1) worn or damaged screed (1) repair or replace
(2) grade sensor location incorrect for application (2) moveto correct location
(3) grade or slope dead band incorrect (3) adjust dead band
(4) rolling pattern wrong (4) instruct operator
(5) uneventire pressure (5) adjust tire pressure
(6) fluctuating head of material (6) correct head of material
(7) varying paving speed (7) maintain same paving speed
POOR JOINT MATCHING
Cause: Solution:
(1) overcorrecting hand cranks or automation (1) instruct screedman
(2) delay inrolling (2) instruct operator
(3) fluctuating head of material (3) correct head of material
(4) too much overlap (4) instruct operator
(5) grade sensor location incorrect (5) relocate
(6) grade sensor dead band incorrect (6) adjust dead band
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POOR TRANSVERSE JOINT

Cause: Solution:
(1) fluctuating head of material (1) correct head of material
(2) incorrect joint preparation (2) instruct crew
(3) cold screed (3) heat screed
(4) incorrect setup of screed (4) instruct screedman
(5) poor rolling operation (5) instruct operator
SEGREGATION AT BEGINNING OF NEW TRUCK LOAD
Cause: Solution:
(1) mix segregating while being hauled (1) load truck differently
(2) mix segregating in hopper (2) adjust hopper cycling
SEGREGATION AT VARYING POINTSIN MAT
Cause: Solution:
(1) mix segregating at hot plant (1) correct at hot plant
(2) mix design varying (2) correct at hot plant
SEGREGATION STRIPE IN CENTER OF SCREED
Cause: Solution:
(1) worn reversing paddies (1) repair
(2) cold mix buildup between screed face and (2) correct head of material
auger drive case
(3) lead crown low (3) adjust lead crown up
(4) fixed or hydraulic strike-offs adjusted wrong. (4) adjust strike-offs
INDENTS OR DEPRESSIONSIN ROLLED SURFACE
Cause: Solution:
(2) rolling too much (1) instruct operator
(2) not finish-rolling properly (2) instruct operator
(3) reversing or turning roller too quickly (3) instruct operator
(4) stopping roller on hot mat (4) instruct operator
(5) roller in bad repair (5) repair
(6) rolling mat when mix temperature is too hot (6) instruct operator
(7) irregular grade being paved (7) correct grade before paving
(8) unstable or tender mix design (8) correct mix design
SHOVING OF MAT BY ROLLER
Cause: Solution:
(1) reversing or turning roller too quickly (1) instruct operator
(2) rolling mat when mix temperature is too hot (2) instruct operator
(3) excessive high asphalt content (3) correct at hot plant
(4) tire pressure too high (4) adjust tire pressure
(5) unstable or tender mix design (5) correct at hot plant
(6) tack coat too heavy (6) uselesstack coat
(7) material temperature too high (7) correct at hot plant
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UNSATISFACTORY COMPACTION

Cause: Solution:
(2) rolling too fast (1) instruct operator
(2) rolling too light (2) increase ballast, changerollers
(3) inadequate rolling or not enough rollers (3) change roll patterns or add rollers
(4) rolling when material istoo cold (4) moveroller closer to paver
(5) materia out of specification (5) correct at hot plant
(6) material temperature too hot or cold (6) correct at hot plant
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Aggregate: Varioussizesof stones, gravel, pebbles
and sand, that comprisethebulk of thematerial used
in asphalt mixes.

Angle-of-Attack: The angle at which the screed
bottom travels through the asphalt material.

Asphalt: Theblend of aggregates, finesand asphalt
cement.

Auger: The spiral components mounted to the rear
of the conveyor discharge that spread the asphalt
material evenly across the width of the screed.

Asphalt Cement: A thick petroleum-based product
used to bond the aggregates and fines together.

Auger Chamber: Theareainwhichtheaugersare
mounted.

AutomaticFeeder Controls: Thecontrolsmounted
to the outboard end of the augers that control the
level of materid.

Automatic Grade and Slope Controls. The
electronic grade and/or slope sensory system that
controls the angle-of -attack on the screed.

Averaging: Theability of thescreedto correct for a
deviation over along travel distance.

Balance: Refers to the equilibrium of forces and
factorsthat affect the screed’ s position.

Compaction: Processof removing theair voidsin
the material after placement.

Conveyor: Thechainandflight bar arrangement on
each side of the paver that moves material from the
hopper to the augers.

Conveyor Deck Liners: The Ni-hard plates or
heavy steel platesusedto absorbthewear that occurs
in the bottom of the conveyor area.

CrossBeam: The steel bar connected between the
left and right tow arms which is used for mounting
the slope sensor.

Crown: Theability tochangethetransverseprofile
of the mat being placed. Also refers to the
transverseprofileor theopposite s oping sidesof the
existing grade.

Cutoff Shoe: The detachable plate that fits under
the end gates to reduce the paving width of the
screed

A Terex Company

Paving Terminology

Density: The degree to which air voids have been
removed from amaterial.

Depth Crank: The mechanical adjusting crank
located on each side of the screed used for setting or
changing the angle-of-attack on the screed.

Deviation: A change in elevation or slope in
reference to a given point or plane.

Elevation: The vertical height measured from a
reference point or plane.

Equilibrium: Refers to the balance of forces and
factors that affect the position or elevation of the
screed.

Fastach Screed: A standard 8 ft. or 10 ft. fixed
width screed.

Feeders: The left or right auger-conveyor
combination that moves material from the hopper
and across the width of the screed.

Flow Gates. The vertical adjustable plateslocated
at the rear of the hopper that control the amount or
volumeof material that passesfromthehopper tothe
auger chamber.

FrameRaise: (A) Theability of arubber-tire paver
toraiseor lower theposition of theframeand augers.
(B) Theahility of therear drivetiresto move up or
down independently of the other.

Grade: (A) Referstothesurfaceover which paving
isto bedone. (B) Refersto thelongitudinal angle
of rise or fal of the roadway. (C) Refersto the
elevation of the roadway.

Grade Control: The electronic system for
controlling the longitudinal elevation of the mat
from agiven reference.

Grade Sensor: The e ectronic sensor unit used for
controlling the longitudinal elevation of the mat

Head of material: The given volume and level of
material in front of and across the width of the
screed.

Hydraulic Strike-off: The extendable blade or
screeding blade mounted to the front of a standard
screed.

Joint: The area where two mats meet or join.

19705 (10/00)



Quality Paving Guidebook

Joint Matcher: Thegradesensor and skateassembly
combinationusedtomatchtheel evation of anexisting
mat or curb.

Lift: Referstoasinglelayer or mat of a multiple-
layered road or refers to the thickness of a specific
mat.

Mat: Asphalt materials placed by the paver.

Null or Nulled: (A) Refersto the screed whenthe
face of the screed bottom isresting flat on asurface
withnoangle-of-attack. (B) Referstotheautomatic
screed controlswhen they areinaposition whereno
electrical signal is being sent or when the indicator
lights are out.

Pre-Leveling: Correctionof existinggradeor slope
deviations before paving is done.

Pre-Strike-Off: Thevertical bladesmounted tothe
face screed, used as a material metering device.

Profile: Referstothequick changesthat occurinthe
elevation or slope of a mat with the automation
sensors mounted in certain positions.

Rideability: Refers to the delayed changes in
elevation that occur with the automation sensors
mounted in certain positions.

Ripples: Frequent or close changesin elevation of
the new mat.

Screed: Theunitthat istowed behindthetractor that
shapes, smoothsand control sthedepth of thematerial
being placed.

Screed Assist: A hydraulic control system that
permits adjusting the weight of a hydraulically
extendable screed to match material design and
paving width.

Screed Bottom: Thereplaceableplatethat contacts,
smooths and compacts the material.

Screed Extensions: The extra attachment used to
extend the paving width of a screed.

Screed Heaters: The diesel-fired heatersthat pre-
heat the screed bottom to the temperature of the
material being used.

Segregation: Theseparation of theaggregatesfrom
the finer materials.

A Terex Company

Paving Terminology

Ski: Thefloating referencetowed besidethe screed
or tractor that provides a uniform reference for the
grade sensor when building rideability.

Slope: Referstothetransverseangleof thegradeor
roadway.

Slope Control: Theelectronic system that controls
the transverse angle of the mat being placed in
reference to the horizon.

Slope Sensor: Theelectronic unit that detectsthe
transverse angle of the beam it is mounted on.

Stretch 20 Screed: A 10 ft. to 20 ft. hydraulically
extendabl e screed.

String Line: A fixed reference system that utilizes
pins, rods, or barsand astring lineand isestablished
along one or both sides of the intended area to be
paved.

Tow Point: The point from which the screed is
attached and towed forward by the tractor.

Tow Point Cylinder: The hydraulic cylindersthat
raise or lower the tow point position.

Vibrators. The shaft, eccentric weight and motor
combination that produces a vibrating action in the
screed when rotated.
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Asphalt Paver Component
Nomenclature List

Developed by the Asphalt Paver Ad Hoc Technical Committee* of the Compaction & Paving Machinery
Technical Committee (CPMTC) of the Construction Industry Manufacturers Association.

AdjustableWidth Strike-Off: A movableblade
on the leading edge of the screed, for varying
the mat width.

Apron: The area of the hopper in front of the
conveyor.

Asphalt Paver: A self-propelled construction
machine (either rubber-tired or crawler-
mounted) specifically designed to receive,
convey, distribute, profileand compact paving
material by the free-flowing screed method.

Auger: A screw conveyor used to transversely
distribute paving material ahead of the screed.

Automatic Feeder Control: A self-propelled
construction machine (either rubber-tired or
crawler-mounted) specifically designed to
receive, convey, distribute, profileand compact
paving material by the free-flowing screed
method.

Automatic Screed Control: A system for
automatically controlling the mat profile in
relation to an external reference. Grade
Control refers to control of the longitudinal
profile. Slope Control refersto control of the
transverse profile.

Bevel Edger: Anattachment for putting asloped
surface on the edge of the mat.

Conveyor: A device for transferring paving
material from the hopper to the auger.

Conveyor Flow Gate: A devicefor regulatingthe
height of paving material being transferred by
the conveyor.

Crown Control: A device which shapes the
screed to form amat with the desired crown.

Cut-Off Plate: Anattachmentusedinconjunction
withthescreed end platetoreducetheeffective
screed width.

Feeder System: The combined conveyor and
auger components which transfer paving
material from the hopper and distribute it in
front of the screed.

Hopper: That section of the paver whichreceives
the paving material from an external source.

Material Feed Sensor: A device usedto detect a
guantity of paving material in front of the
screed.

Material Retaining Plate: An attachment
installed in front of an auger extension to
confine the paving material in the auger.

Mobile Grade Reference: A towed attachment
which provides an independent reference for
the automatic grade control.

Moldboard: Theupper portion of thefront of the
screed frame that pushes the surplus paving
material distributed by the auger.

Operator: Thepersonwhoseprimary functionis
to control the paver's speed and direction.

Operator Station: The designated location(s)
from which the operator controls the paver's
speed and direction.

Pre-Strike-Off: Anattachment onthefront of the
screed for metering the paving material.

Push Roller(s): The device which contacts the
tires of the paving material delivery truck.

Screed: The device which is towed behind the
tractor to strike off, compact, contour and
smooth the paving material. Fixed Width
Screed: A screed with a constant width that
can only be changed by adding or removing
extensions. VariableWidth Screed: A screed
with permanently mounted extensions which
can be extended or retracted to changethe mat
width while the paver isin operation.

Screed Arm: Theattachment by whichthescreed
is connected to and towed by the tractor.
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Asphalt Paver Component
Nomenclature List

Screed End Plate: A vertically adjustableplateat
the outboard end of the screed, to retain the
paving material and form the edge of the mat.

Screed Extension: A fixed or adjustable
attachment to the screed for paving at widths
greater than the main screed.

Screed Heater: A deviceto heat the screed plate
to prevent adhesion of paving material.

Screed Lift: A device used to raise the screed.

Screed Plate: That component of the screed that
shapesand smoothsthetop surface of the mat.

Screed Travel Lock: A device that secures the

Tamper Bar: A reciprocating component(s) on
the screed, used to provide additional
compaction of the paving material.

ThicknessControl: A deviceto manually adjust
the mat thickness.

Tow Point: The point at which the screed armis
attached to the tractor.

Tractor: That portion of apaver which provides
propulsion and may also receive, convey and
distribute paving material.

Truck Hitch: A device used to help position a
delivery truck intheproper positionrelativeto

the paver while it (the truck) unloads paving
material into the hopper.

Tunnel: The passageway through which paving
material moves from the hopper to the auger/
screed.

screed in the raised position.

Slope Beam: The component on which the slope
control sensor is mounted.

Steering Guide: A sighting deviceto enablethe
operator to follow a predetermined course.

*The Asphalt Paver Ad Hoc Technical Committee's membership included representatives of the Barber-
Greene Co.; Blaw-Knox Construction Equipment Corp.; Caterpillar Inc.; Cedarapids Inc; and Ingersoll-
Rand Co.

©1991 Construction Industry Manufacturers Association
111 East Wisconsin Avenue
Milwaukee, Wl 53202-4879
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Rubber-Tire Asphalt Paver
with Fixed-Width Screed

Mobile Grade Reference
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Crawler Asphalt Paver with
Variable-Width Screed
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Rubber-Tired Asphalt Paver
with Fixed-Width Screed
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Crawler Asphalt Paver with
Fixed-Width Screed

2
— = g
2 T T 5 g
o
5 3 2 L o
] m - ] 5 =
) ie) Q ko] > @]
%] 5 O 7} ] &
[J] o m
c S 0 o o S
~ 2} 3] O]
L o5 n
= Lo
= XX
L w

Screed Lift
Pre-Strike-Off

Material Retaining Plate

Operator Station

Screed Arm

J

Conveyor Flow Gate
Conveyor
Push Rollers
Figure 133

Hopper

Truck Hitch

Steering Guide

19705 (10/00) -88-



Quality Paving Guidebook

A Terex Company

"Compact"” Crawler Asphalt Paver
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