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Virgin Aggregate - Natural occurring gravel,obble or rock formations that have been
screened or crushed into various sized aggregates. Aggregate sources can be classified
into two different types, alluvium or hillside deposits.

Lime Slurry Treated Aggregatesi A process that mixes aggregates wshrry
comprised of one part dry hydrated lime and three parts water. The mixing of the
aggregates and slurry is performed in a pugmill. Aggregates for each bin or stockpile are
treated separately then allowed to set (marinate) for a minimum of 24 efare being
processed through the AC plant.

Supplemental Fine Aggregates Includes baghouse fines, dry hydrated lime, portland
cement, fly ash or limestone dust. Introduction of supplemental fine aggregates is
discussed later in this manual, for eaghet of plant.

Aggregate Qualities- Desirable characteristics specified in the contract documents, such
as well graded, crushed or natural, surface texture, durability, cleanness, density,
absorption, abrasion resistant and affinity for asphalt.

AC Mix Designs - Aggregate, supplemental fines, asphalt binder and/or antistrip
additives are received from the Contractor along with aviakie or Target Value letter
indicating the desired gradings and bin percentages for the proposed mix design.
Depending on he type of project, Caltrans laboratories or Private laboratories may
perform all the testing to prepare a mix design for the Contractor. Many different tests
are performed before the mix design is approved and this may take up to a couple of
weeks. At his writing, Caltrans only recognizes mix designs created using the Hveem
method.

Certificate of Compliance i Each load of asphalt binder is to be accompanied by a
ACertificate of Complianceo. The certific
material, specific gravity of material, refinery, consignee, destination, quantity, contract

or purchase order number and date of shipment. The certificate shall include a statement
that the material complies with the Contract Special Provisions and tmelagia
Specification and must be signed by the v
asphalt binder furnished without a Certificate of Compliance shall not be used in the

work until the Engineer has had sufficient time to make appropriate tests and ha
approved the asphalt for use. Even with a Certificate of Compliance the asphalt binder
must be sampled and tested on a daily basis.

Paving Asphalt- Asphalt is the residue that remains after crude oil is refined. Caltrans
uses asphalts with an AR dgsation, such as an ABR00. The AR (Aged Residue)
grading system uses the Rolling Thin film Oven to condition the binder sample. This
procedure uses heat and air on a moving film of sminl asphalt. The effects of this
test are determined by measwyithe properties of the asphalt binder before and after the
treatment. The number designation after the AR, is the viscosity of the binder.



Liquid Anti -Strip T A liquid additive (adhesion promoter) made with proprietary
ingredients and mixed with the@salt binder. The proportioning system for batch and
continuous mix plants differs greatly. Continuous mixing facilities utilize a mass flow,
Coriolis effect meter to introduce the liquid astrip into the asphalt binder. Batch
plants use a weigh ptd measure the amount of liquid astrip needed for each batch of
asphalt concrete. PRteeating liquid antstrip to near 150° F prior to its use, reduces the
viscosity of the antstrip and make it easier to move through a pump.

PBA Grade Asphalt-The t erm APBAO signifies fAPerfor ma
There are at least seven different PBA grades of asphalt binder, ranging froih 8BA

PBA-7. PBA binders were developed for specialized circumstances, such as extremely

cold and extremely hot environnmen Most often paving asphalt is modified with
polymers to meet the minimum requirements for PBA binders. These asphalt types are
currently being used in the majority of asphalt pavements produced for Caltrans.

Modified Asphalt - AR grades of pavingasphl t ar e heated to 400e¢ekF
extender oil, high natural rubber and finely graded crumb rubber, then the rubberized
asphalt binder is allowed to react in a mixing tank for a minimum of 45 minutes before
being mixed with crushed aggregatesaltns is currently looking at other types of
modified asphalt for use in the future.

Terminal Blended Rubberized Asphalt Binderi This process occurs at the refinery
terminal and blends Af&rade asphalt binders and 15 percent crumb rubber. The
ingredients are combined at high temperature near 400°F and a high shear mixer blends
the rubber and asphalt together. The asphalt binder and the crumb rubber are allowed to
react then loaded into a tanker truck and shipped to the asphalt plant. The terminal
bended rubberized asphalt binder is then st

Recommended Bitumen Ratio Rangé This is applicable to asphalt concrete made for
nonQC/QA projects. The Materials laboratory recommends an optimum bitumen
contert or range, lets say for instance is from 5.8 to 6.1 percent. The Engineer/plant
inspector may order from 5.7 to 6.2 percent asphalt binder without having to adjust the
asphalt binder bid price and/or requesting a new mix design. You will notice there is
difference between the two ranges indicated by = 0.1 percent.

Asphalt Concrete Types Ty pe A A0 and Type ABO6 asphalt ¢
a couple of characteristics, such as, aggregate crush counts and stabilities. The maximum
nominal aggrgate size for asphalt concrete is designated by dimension, such as 19 mm,

12.5 mm or 9.5 mm. i De n sger a@readd eadgog riesg art eef e
Gradedo i s referring to an aggregate that
additional aspa | t binder. i Maxi mum -gkhded iaggnegate AC i
t hroughout the range of sieves, wher eas il
gradi ng, meaning fewer percent passing al/l

very few, if any, fine agggates passing the 2.36 mm sieve.



Recycled Asphalt Pavement (RAP)} Old asphalt concrete pavements that have been
removed from an existing roadway and stockpiled. During production the RAP is
crushed, screened and proportioned with heated virgin aggsedg@t asphalt binder and
then mixed in an asphalt plant. Batch plant and continuous mixing plants handle RAP in
different manners and each application will be covered later in this manual.

Cold Storage- This refers to how the virgin aggregate is Haddand fed to the asphalt

plant (batch or continuous mix) prior to being heated in the drier drum. The following
systems are the most commonly used: 1) Rectangular open bins fed by a loader from the
top. 2) Stockpiles separated by large bulkheads, fgeatigregates onto a belt located in

a tunnel under each stockpile. 3) Multiple storage silos, with adjustable gate openings
deliver aggregates to a collection belt. Before being fed to the drier, Caltrans requires
that aggregates be separated into 3 aersizes and stored separately.

Cold Feed LowFlow Interlocks - Each cold feed bin shall be equipped with a device
that monitors the depth of aggregate between the troughing rollers. The device will
automatically shut the plant down whenever the depthgofregate drops 30 percent
below the target depth. A small time delay, usually 10 seconds or less, is allowed and set
into the plant controller at the time of CT 109. This device shall be in good working
condition and functioning properly whenever thanp is operated.

Cold Feed NoFlow Interlocks i Each cold feed bin shall be equipped with a second
device located either in the stream of aggregate beyond the belt or where it will monitor
movement of the belt by detecting revolutions of the tail pulléjhe device shall
automatically and immediately shut the plant down when there is no flow. This device
shall be in good working condition and functioning properly whenever the plant is
operated.

Scalping Screen- A large rectangular vibrating screen, iggdly placed after the
collection belt and before the weighbelt. The screen openings allow the largest size
aggregate through and remove all oversized materials, including tree roots and clay balls.
A scalping screen is usually placed in the cold feestesn of continuous mix plants.

Rate of Flow Indicatorsi All asphalt meters and aggregate belt scales, at continuous
mixing plants, shall be equipped with rateflow indicators that show the delivery rates
for aggregate and asphalt binder.

Weighbelt - A weighing system that is designed to continuously determine the weight of
material flowing over the scale at any given time. Combined aggregates are fed from a
collection belt, onto another conveyor belt (weighbelt) and over -findrbelt weigher,

alo known as a fiweighbridgeo. The plant
being fed to the drier drum using the mass of material on the weighbridge and the belt
speed. An indicator located in the control room displays the rate at which theahate
flowing, usually in tons per hour.



Totalizers T Asphalt meters and aggregate belt scales shall be equipped with resettable
totalizers. The totalizers are used to determine the total amount of asphalt and aggregate
introduced into the asphalt comte mixture. Some of the totalizers used to determine
aggregate quantities include moisture, a quick calculation performed by the plant
inspector results in dry aggregate totals. Some computerized plant controllers have
asphalt and aggregate totalizakailable within the computers operational software, ask

the plant operator for assistance with this type of totalizer.

Drying - Aggregate is fed directly to a drier or a drédfum mixer at a uniform rate, then
heated by a burner system using variougsypf fuel. The aggregate feed rates may need

to be decreased if the temperature of material leaving the drum is not adequately heated.
Complete combustion of all burner fuel is required by Caltrans.

Moisture Correction - Continuous mixing AC plants musave aggregate moisture
determined on a regular basis (every couple of hours) to correctly proportion asphalt to
the aggregate. The moisture correction may apply to each cold feed bin, in this case,
each bin must be sampled and percent moisture deestnseparately. The moisture
correction may also apply to the combined aggregates, in this case, a combined aggregate
sample is taken and the percent moisture is determined on the mixed sample.

Hot Elevator (Hot Stone/Bucket Elevator)i Batch type plantsise this device to carry

the hot aggregate discharged from the drier drum up to the screen deck. Small troughs
are continually passing through the flow of aggregate and transport it up to the top of the
batch plant tower.

Drum Flights - Depending on th&ype of asphalt plant, the drier drum may have one or
more of the following types of flights. Lifting flights are in all drier drums, they are
designed to pass through the aggregate on the bottom of the drum and lift a portion of the
aggregate. As the idr drum rotates, gravity takes over and causes the aggregate to fall
through the exhausting gases. Farther down the drier drum mixer, mixing flights are
installed to do just that, mix aggregate and asphalt binder together. At the rear of the
drier drum,discharge flights do just that, discharge the hot aggregate or asphalt concrete
mixture into a chute for further processing or storage in a silo.

Screen Deck- At the top of the batch plant tower a set of vibrating screens (screen deck)
is used to sepa®athe dried aggregates into different sizes. Typically agoteen deck

is used at most AC batch plant facilities. The top screen is usually the scalping screen,
removing oversized materials and sending it to the overflow chute. The remaining
screensvould separate the aggregate into four different sizes. Screens openings may be
slotted, rectangular or square depending on the gradation required.

Overflow Chutesi Each hot bin is equipped with an overflow chute. The chute prevents
overflow from onehot bin to another. The plant inspector should be aware of the size of
aggregates being discharged from the overflow chute. If an excessive amount of 9.5mm
x 12.5mm aggregate is being discharged from the chute, the cold feed bin containing that



size of naterial should be slowed down. This will reduce or eliminate the amount of
9.5mm x 12.5mm aggregate being discharge from the overflow chute.

Asphalt Binder System-- Storage tanks are heated and insulated. Storage tanks are
calibrated so the plant insgec can determine the quantity of asphalt binder being stored
in each tank. Batch plants utilize a pump and a weigh pot to proportion the asphalt
binder, a batch at a time. Continuous mix plants deliver the asphalt binder to the drum
through an assortmenf pump and meter combinations. The asphalt binder is delivered
to the mixing chamber in a constant continuous flow.

Rubberized Asphalt Binder Storagei The components for rubberized asphalt binder,
paving asphalt, extender oil, and crumb rubber hafferent specific gravities. If
allowed to set in conventional asphalt storage tanks the ingredients would have a
tendency to separate. Caltrans requires that storage tanks for rubberized asphalt binder be
equipped with a heating system, temperaturecatdr, and an internal mixing unit mixers

that will keep the binder in a homogeneous condition.

Hot Storage- 19 mm or 12.5 mm maximum sized aggregates that are mixed in batch
type plants shall be stored, after being dried; 1) separated into three msireste?) and

each size shall be stored in a separate bin. Storage bins must be equipped with chutes to
prevent overflow into adjacent bins.

Proportioning - In simple terms, the amount of each material (aggregates and asphalt
binder) that will be comlipied to produce asphalt concrete. One example might be, 25%
of the 12.5 mm x 9.5 mm aggregate, 25% of the 9.5 mm x 4.75 mm aggregate and 50%
of the 4.75 mm x 7mm aggregate. Note the combined aggregate portions total 100
percent. The asphalt binder paercés by dry weight of aggregate and is specified as a
percentage. For example, 100 kg of aggregate and 6 kg of asphalt binder indicates an
asphalt ratio of 6 percent.

Mass Flow, Coriolis Effect Asphalt Meter and Transmitter- Most continuous mixing

AC plants use this type of asphalt meter. A mass flow meter will give the plant inspector
a lot of useful information. A few of the features include, asphalt binder production rates
(TPH, PPM, GPH, LPM, etc.), total amount of asphalt binder pumped throeghdter

using the resettable totalizer, specific gravity (pounds per gallon, etc.) of asphalt binder,
temperature of the asphalt binder, and span number.

Volumetric Type Asphalt Meter T Some continuous mixing AC plants still use this type

of asphalt meter This meter is only as accurate as the specific gravity input into the
controller by the plant operator. The specific gravity is taken from the shipping
documents that accompany each load of paving asphalt. Samples of paving asphalt
should be taken oa daily basis to verify the specific gravity used by the asphalt meter
controller. This type of asphalt meter must be equipped with a functioning temperature
compensator. The controller uses the number of pulses per gallon, the temperature
correction fator (1.0000 @ 60°F) and the specific gravity to convert volume to mass.
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Mixing - Caltrans requires aggregate, supplemental fine aggregate and asphalt binder to
be mixed in a batch mixer (pugmill), a continuous mixing pugmill mixer or a continuous
mixing drier-drum mixer. In all cases the mixing shall continue until a homogeneous
mixture of thoroughly and uniformly coated aggregates of unchanging appearance is
produced.

Slat Conveyori A slat conveyor transports completely mixed AC from ground level to

the surge batcher at the top of the mix storage silo. Both batch and continuous mix AC

pl ants can use sl at conveyors. Continuous
AC produced from this type of plant must be placed in a silo before being loadead

truck. A transfer conveyor must be used to transport the completed AC mix from the
batch plant pug mill to the slat conveyor.

Reject Chutei All slat conveyors must be equipped with a reject chute. The reject chute
is opened whenever the AC mixé is of questionable proportions. This situation may
occur at the beginning or end of a plant stgrtor shut down. This could also apply to
any nonhomogenous AC mixture or if the mix temperature is outside of specifications.

Storage- As the compleed AC mixture exits the mixing chamber, a drag slat typically
transfers the mix to a surge batcher. The surge batcher is mounted on top of the storage
silo. Caltrans requires a surge batcher capture at least 1,800 kg of mix before depositing
the materihinto the storage silo. The amount of asphalt concrete or asphalt concrete base
in any one silo during mixing shall be a minimum of 18 tonnes, except for the period
immediately following a plant shutdown in excess of 2 hours. When asphalt concrete of
asphalt concrete base is stored, it shall be storédin silos. Asphalt concrete or asphalt
concrete base shall not be stockpiled. Silos are typically insulated and heated to maintain
the mix temperature.

Weights and Measures Each District employs a Wgiht 6 s and Measur es
responsible for calibration and testing all weighing devices and proportioning equipment.
All material producing plants used by Caltrans, are required to be tested and approved
prior to any use. If the plant passes theif@adia Test 109 and a safety review, the
Weights and Measures Coordinator affixes an-HCdecal indicating the production
tolerances and the date of calibration. The California Test 109 is valid for 6 months on
continuous mixing type plants, and one ryéga batch type plants. If repairs are made

that affects any proportioning device or plant controls, a new California Test 109 must be
performed before the plant produced materials for Caltrans.

Mass Proportioning - Refers to the method used in deterimg amounts of each
ingredient as measured by the plant controller, prior to being combined and mixed. Mass
indicates all the ingredients are proportioned by weigh, such as pounds, kilograms or
tons.

Volumetric Proportioning - Refers to the way each irgglient is measured by the plant
controller before being mixed together. Volumetric indicates all the ingredients are
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measured in an adjustable calibrated tank, for example, liters, gallons, cubic feet, or cubic
meters could be used as the units of measilihis method is not used very much.

Cyclones- Usually the first component of a twwart emission control system. Hot exhaust
gases, from the drier drum, containing fine particle of aggregate are carried through the cyclon
The movement of the hotages and aggregate resembles a cyclone or tornado, hence the nam
The larger aggregates fall to the bottom of the cyclone and are returned back to the aggreg.
steam by an auger or other means.

Wet Scrubber - Typically the second component in a twatt emission control system.

After the hot exhaust gases have passed through the cyclone, they are forced through a
narrow opening. At that point water is sprayed from multiple nozzles to wet the
remaining fine aggregates and dust. The wetted fines aratg#fsen sent into a circular
motion, where the wetted fines fall out of the airflow due to the centrifugal force. The
fines then travel out into a settling pond while the exhaust gases exit the stack into the
atmosphere.

Knock Out Box - A rectangulaishaped collector, used in combination with a baghouse.
The system works on a principle of decreasing airflow, allowing coarser dust particles to
fall out of the flow. The heaviest fines fall to the bottom of the knockout box where it
can be returned tatker the batch plant hot elevator or the drier drum mixer. The main
purpose of the knock out box is to improve the efficiency of the secondary dust collector
by reducing the quantity of fine material being collected in the baghouse.

Baghouse- The secod portion of a dust collection system, comprised of a large metal
structure containing hundreds of metal cages covered with cloth (Nomex, Kevlar, etc.)
bags. At one end of the baghouse, a large exhaust fan pulls dirty air through the metal
ducting connedtg the baghouse and the drier drum. This process is similar to the way a
vacuum cleaner operates, dirty air passing through a filter bag trapping the dirt and
expelling clean air. The baghouse is divided into rows or sections, while most of the
system § vacuuming a small portion of the baghouse is cleaning the filter bags. This
cleaning process may include a system that shakes the bags, reverses the airflow
backflushing the filter bags, or a combination of both. The fine particles fall to the
bottom d the baghouse where they can be returned to the plant or rejected. Caltrans
requires 100 percent returned or 100 percent rejected fines, less than 100 percent must be
metered/weighed back into the plant.

Controller - The electronic hardware and circyitthat is adjusted to specific target
values by the plant operator, then monitors and adjusts percentages of aggregate, asphalt
binder, liquid antstrip as specified by set tolerances.

Safety Inspectioni This safety inspection is performed during the TP and follows

the CAL-OSHA regulations, Business and Professions Code, and Caltrans Specifications.
If you notice any safety concerns, please contact your District Weights and Measures
Coordinator.
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Vehicle Scalei Caltrans requires AC plants to haveehicle scale located at the plant

site.

Weighmaster i The following is a quote from the Business and Professions Code of
California.An A wei ghmast er

The vehicle scales are checked for accuracy at least once per year.
inspector may use a vehicle scale at any time to determine plant production rates or to
verify tare and gross weights of trucks hagl®&C mix.

S

any

person

wh o,

or counts any commodity and issues a statement or memorandum of the weaghtren

or count which is used as the basis for either the purchase or sale of that commodity or
charge

The plant inspector may check weigh any load he suspects to be in error. When weighing
any vehicle, the entire vehicle must be ondbale at one time.
aware of violations by a Weighmaster, the Department of Agriculture, Division of

for

ser vi

ce.

0

Measurement Standards should be notified at (9163229.

The 109 Sticker (Form HG17)

This sticker is affixed to all scalendicators or plant controllers once only after the
calibration process, the plant operations and the safety inspection is approved by the
District Weight and Measures Coordinator. The 109 sticker will indicate the approved
rates the plant is allowed torrietween and may include any span numbers used during

If the plant inspector is

The plant

f

the calibration process. The following is an example of what the Plant Inspector might

See:

California Department Form
of Transportation

T

Batch Plant

California Department
of Transportation

Form HC-17

o.}""ﬁl

stric! OZ Test No. (<)
G4 204 ToS0cTPR
,e,e& gdz. 2!

i3

S

Ran

S To 25 TPH

N
P

Continuous Mix
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Asphalt Concrete Production
Batch and Continuous Mix Plants

I ntroduction

The purpose of this Plant I nspection Guide
comprehensive, it is simply an outline with general information regarding AC plants and
plant inspection. This guide is geared toward an employee wiidenaew to this type

of work or have little experience with asphalt concrete plants. We feel, with the aid of
this guide and some on the job training a plant inspector will be able to perform basic AC
plant inspections. It will take a considerable amoointime as an AC plant inspector
before the employee will gain the experience to understand all aspects of AC plant
production. If questions arise about a certain plant or a specific function of the facilities
you are inspecting, the Weights and Measu@»ordinator in each District Office is
always available for consultation.

So you are going to be an AC Plant Inspector?  You will be responsible for the
acceptance of all the asphalt concrete material on the job, several thousand tons, several
million dollars. Many questions come to mind. What will my duties be? What should |

be looking for? Are all plants the same? How is the aggregate and asphalt proportioned?
How are the aggregate and asphalt mixed? Is the plant calibration current? Wdat do |

if the material does not meet specifications?

Purpose of AC Plant Inspection

To provide inspection of the facility and the materials they produce in conformance with

the Caltrans Standard Specifications (Sections 6,9,26,29,39, etc.) and the Contract
Special Provisions, also to insure the materials being used in the work conforms to all
project requirements. Not enough emphasis can be placed on the documentation of what
you observed or didndét observe at ifomse AC p
between yourself and the plant operator. A report or diary, stating your observations
during the time of inspection, should be written on a daily basis then given to the
Resident Engineer and included in the project documents.

Prior to Start of Production

Prior to the start of the project, the Resident Engineer (R.E.) and you should discuss and
review all the duties of the Plant Inspector. Chapter 4, Section 39 of the Caltrans
Construction Manual may be used as a guide for this dicussion. ThenRyEjive you
complete jurisdiction, to accept or reject a portion or all of the asphalt concrete mix being
made. This responsibility is normally delegated to a Plant Inspector with some prior AC
plant inspection experience.

The Plant Inspector should & on hand, enough one quart asphalt sample cans to
provide up to two asphalt binder samples per each day of production. A supply of
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cardboard boxes should be available, in case a sample of the completed AC mixture is
required for future testing. A catifited thermometer or infrared gun for verifying the
temperature of the aggregate or the completed mix. When taking aggregate samples,
metal pails, sample bags, a sample bag funnel, wire ties, a wire twister, permenant
marking pens for labeling sample bagd.-101 booklets, heavy duty gloves, safety
glasses, hard hat and appropiate clothing are required. Be sure to do a few stretching
exercises to warm up your muscles and always use the proper lifting procedures. If its to
heavy to lift by yourself, getdip!

Crushers

This portion of asphalt
concrete production is of the
utmost importance. If the
aggregate is crushed
incorrectly, the chance of
producing a product that
meets specification is almost.__
impossible. It is difficult for
an inspector to become
familiar with all aspects of a
crushing operation in a shorthi
period of time, but armed .
with some basic information,
problems with AC aggregates
can be corrected before

mountain of material is
stockpiled Aggregate crushing operations vary in size and type, but

basics are very siilar.

The AC plant inspector should make a habit
of visually inspecting the pit or quarry area
on a regular basis. Be aware of changes in
the material, such as pockets of clayey
material, color changes, deleterious rock or
excessive vegetation. Document any areas of
concern and discuss potential problewith

the person in charge of the crushing operation
and the Resident Engineer.

Some areas to keep an eye on at the crusher
should include the primary and secondary
crushers. Are the crushers and screen decks
overloaded with material or are they running
efficiently? If the crusher (cone or impact) is
not being run properly, the particle size
percentage will change.

This stockpile has problems with segregatig
note coarse aggregate at outside bottom ed
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Another area of importance is the screen deck. Are there excessive wear and/or holes
allowing oversized rocks to be stockpiled with aggtes? Visual inspection of the
stockpiles will indicate if oversized rocks have been passing through the screen deck.
Stockpiles should also be examined for areas of aggregate segregation. Pockets of coarse
aggregate can develop if the material is @rythe aggregates fall a great distance from

the stacker belt to the ground. For example, if material containing both coarse and fine
particles is placed in a stockpile with sloping sides (cone shape), segregation is sure to
occur as larger particles falown the slope. Building a stockpile in layers can minimize

this type of segregation.

If the inspector is uncertain of what is causing stockpiles to end up outside the grading
specifications, an aggregate sample may be taken from the stacker belgradimg
results of this sample will help to isolate the problem area at the crusher or stockpile area.

Stockpiles

A stockpile is one of the most likely locatio
to witness segregation of the aggrega
fractions. At the crusher, stockpiles
aggregae are typically developed with :
stacker belt. If room allows, a loader and/
dump truck are used to haul aggregates fr&
the crusher to a loAtprm storage area
When a stacker belt is used to stockp?
aggregates that are well graded, or contt: ¥4
large and small fractions, segregation of t
material is likely to occur. Segregation o
stockpile can be defined as, larger aggreg X
rolling down the face and accumulating at tl:
bottom of the stockpile. ‘

Numerous preventative measures can be
taken to reduce segregation, and
contamination of aggregate stockpiles.
Place stockpiles on a clean, dry, free
draining, stable surface. Asphalt concrete
pads may be used to create a solid stable
surface. Keep stockpiles of different
aggregate sizes separated $pace, or if
necessary use a barrier to physically keep
stockpiles separated. When a staker belt is
used to stockpile well graded aggregates,
the outside edge will be coarse, and the area
below and slightly behind the head pulley
will be fine. A rock ladler (photo at left)
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can be used to minimize stockpile segregation when used in conjunction with a stacker
belt.

When a stockpile is created with a
dump truck or loader, it should be
constructed in a single layer.
Additional layers can then be placed on
top of the lower layers to create a
stockpile with minimal segregation of
sizes. Equipment should not be used to
push or dump aggregates over the side
of a stockpile. Aggregate degradation
and stockpile contamination can be
reduced if heavy equipmenis not
allowed on the stockpiles. When a
loader is used to move stockpiles
The loader isNOT removing aggregate from Y created with a stacker belt, removal
stockpile in a perpendicular direction. should occur in a perpendicular
direction to the aggregate stream, while
working the entire face of the stockpile. The loanleerator must ke sure to keep the
loader bucket from digging into the floor underneath the stockpile, as underlying
materials will contaminate the aggregate. When feeding a plant from a stockpile the
loader operator should disturb the least amount of aggregate whttbeeket of material.

The loader bucket should be rolled up through the stockpile to keep from disturbing
adjacent material.

If a stockpile does become segregated, the loader operator shouid tiee material

before feeding it to the plant. Be cardefint to make the segregation worse when re
mixing a stockpile. Discourage a loader operator from feeding one or two bucket of
coarse aggregate then one or two buckets of fine aggregate into a cold feed bin in an
effort to reblend the material. This ptae will cause problems with gradations,
moisture content, asphalt content, voids, and stabilities.

Batch Plants y

Batch mix plants all work in a similar
fashion, starting with a cold feed storagel
bin feeding continuous flows of |
aggregates from the colHd bins. The -
virgin aggregates are fed into a drier
drum where they are heated and dried. =
Upon exiting the drier drum, heated @
aggregates are carried by a hot elevator
the screen deck where they are separat
into specific sizes. An example of"
different aggregate sizes contained ig
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each bin may be, the #XObpinheddXxNioo4sd,t aead

#4 bin; No.4 x No.200. The proportions for each batch ingredient arsepiia@ the
controller. A computer or some other electronic proportioning device automatically
controls the weight of individual batch ingredienfBhe batching system must be fully
automatic to the extent that the only manual operation required for proportioning all
materials for one batch shall beiagleoperation of a switch or starter.

An example of a #on asphalt concrete batch with a targefive percent asphalt binder
might be:

#1 BIN #2 BIN #3 BIN #4 BIN ASPHALT
1429 Ibs. 952 Ibs. 3333 Ibs. 3810 Ibs. 476 lbs.

Storage Bins and Cold Feed Systems
The aggregate storageins and cold |
feed system used with a batch type

plant, move cold (unheated) aggregat%f-

to the plant for processing. A loader is [
typically used to fill the cold feed
storage bins. Extreme care must bgSss g

taken by the loader operator whern
scooping up materidtom the stockpile
at ground level. If the loader operato
digs too deep, contamination of th
aggregates with soil or underlying
materials will occur. This type of
contamination will affect the gradation,
sand equivalent, asphalt contel

. g e Good separation between coldfeed bins is not g
stability, and other mix qualities.| good practice, but is required by Caltrans. Thd
Storage bins must have bulkhea| large bin dividers will ot allow aggregates to ove
between each bin to prevey flowinto adjacentbins.

intermingling of the different sizes.

Tl IS Gates located at the bottom of the
' «. X bins, regulate the amount of aggregate
that discharges onto the collection
belt. Gate openingsan be adjusted to
increase or decrease the discharge
from each bin. Feeder controls (i.e.,
variable speed motors) can regulate
the amount of material flowing from
each bin, too. The system, when
functioning properly, provides a
continuous and uniform fl® of
properly graded aggregate to the plant.
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An example of poor cold feed adjustment, would be excessive amounts of coarse
aggregate (106 x IJo) appearing at the rejec
running empty. The plant operator can daseethe coarse aggregate feed and increase

the fine aggregate feed percentages correcting the problem.

Controlling the cold feed system is the key to all subsequent operations! Problems at the
cold feed contribute to a namiform mix, which in turn cawes problems with the
asphalt concrete mixture on the roadway.

Aggregate Drying And Heating
Aggregates are delivered by a
series of belts (collection,
slinger) to the drum for heating
and drying. The batch plant
dryer is a revolving cylinder up
to 12 fest in diameter and up to
50 feet in length. Fuel used to\
heat the aggregate may includ 1
LPG, propane, natural gas, “=\¥
diesel, heavy fuel oils or )
reclaimed oil. A blower fan is E(B
used to supply air for
combustion of the fuel, and an
exhaust fan is used to cteaa
draft through the drum. The
inside of the drum is equipped with longitudinal troughs or channels, called flights, that
lift the aggregate and drop it in veils through the hot gases. The slope of the dryer drum,
rotation speed, diameter, length ahd flight configuration determine the length of time

the aggregate will spend in the dryer.

The inspector must be sure the burner fuel is achieving complete combustion, there
should be no signs of black smoke in the air or soot in the settling ponexidest fan
creates the draft of air that carries the heat through the dryer drum and removes the
moisture. Imbalance between draft air and blower air velocities can cause back pressure
inside the drum. This creates a "PUBRCK" of exhaust gases at tleirner end of the

drum. Corrections to the draft air or blower air will correct this problem.

If the aggregate exiting the drier drum exceeds 1% moisture the inspector should look at
incomplete fuel combustion, draft air vs. blower air imbalanced-gadk), drier drum

sl ope exceeding WJo per foot of drum | engtt
rates (TPH) exceeding the capacity of the burner to heat and dry the aggregate. Course
aggregates with visible dark spots exiting the drier (usehaved to sample drier
discharge) and steam rising out of hot mix being loaded into trucks are tell tale sign
indicating that the aggregate has not been dried enough. If the moisture content of the
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aggregate exceeds more than 1 %, the Plant Inspectdd giepect the material at the
plant site and have the Contrctor make corrections to the plant processes.

Temperature Control )
Proper aggregate/mix temperature Jis £ o : R N
critical. Caltrans specifies that aggregate L

temperatures shall not exceed 1@5 prior —

to the addition of asphalt. The temperatuge
of the aggregate for Open Graded mix S
shall not exceed 135C. A temperature '
sensing device placed at the drum discha
along with a temperature indicating devig
shall be displayed in the control room.

The burner control shown at the righ
automatically adjusts the damper position
maintain a preset maximum/minimumj == T ———
temperature entered by the plant operat
This system is also a chart recordé
recording the aggregate temperature dur
all hours of prduction.

A temperature chart recorder is being used

Aggregates that are heated to an excessiy@cumet the aggregate temperature during
f production.

temperature can prematurely harden aspha purs o
during mixing. Under heated aggregates are difficult to coat thoroughly with asphalt and
cool asphalt mixtures are difficult to place on the roadway. Largetutions in
temperature could indicate a moisture change within the stockpiles or a cold feed bin that
has malfunctioned.

Asphalt mixtures that exceed the maximum allowable temperature, cold asphalt mixtures,
asphalt mixtures that contain uncoatedraggtes or asphalt mixtures that do no meet the
minimum specifications should be rejected at the AC plant by the inspector.

The requirements for all Caltrans QC/QA project specify that an automatic continuous
recording device be provided to document aggte temperatures during all production.
Caltrans specs require, when a recording type temperature indicator is used, it shall be
maintained in a working condition.

Dust Collection Systems

All continuous mixing plants have a small amount of fine aggesgearried out of the

drum. In order to meet Federal, State and Local air quality regulations, dust collection
systems must be used to capture dust and exhaust gases that would otherwise be released
into the atmosphere. In addition, some dust contrstesys, (knoclout boxes, cyclones
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and baghouses) allow the plant operator to control the amount of fine aggregates that are
returned to the completed asphalt mix.

Caltrans allows the return of fine aggregates to batch mixing facilities under the
following conditions:

1) Fine aggregates col | ecQueBbxes, may beCunitoimtyn e s o
returned at a point in advance of the aggregate sampling device normally at the hot
elevator.

2) Fine aggregates coll ected i nndgrogoBiengdh ous e
by mass on a separate scale or cumulatively with the aggregate.

Currently, three types of systems are used for dust and emission control. Following are
brief descriptions and operating procedures for each type of system.

Dry Collector - Consist of centrifugal > " =
collectors, commonly referred to as : 2
"cyclone” and expansion chambers,
which are typically referred to as
"knock-out" or "dropout boxes".
These systems, are usually, the first
collectors after the dust leaves the
drum. The mateal collected in these
types of systems is much coarser tha
the fines collected in a baghouse and
does not have a profound effect on the
asphalt demand when returned to the
mix. Fines from these types of g
collection systems can be returned t
the aggregat stream, usually at the
bottom of the batch plant hot (stone
elevator.

‘ [ Wet Collector - Also referred to as a wet

: scrubber, removes exhaust gases and fines
from the drier. The fine particles mixed with
exhaust gases are sprayed with water nozzles.
The wetted fines, which are relatively heavy,
(li] are removed by centrifugal force and fall to
et the bottom of the collector. The water and
1 fines flow out of the collector and into a
settling pond while the hot gases and steam
are exhausted into the air throutife stack.
This system does not return any of the
collected fine aggregates back to the plant.

Types of Deficiencies that May Be
Encountered in Producing Asphalt
Concrete

POSSIBLE CAUSES

PROBLEMS

alalala

>
>
>
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A
A
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A = Applies to Batch and Continuous Plants B = Applies to Batch Plants __C = Applies to Continuous Plants
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Baghousel Typically removes dust from
the drier that passes the No. 200 sieve,
utilizing a principle similar to a giant
vacuum cleaner. Exhaust fans pull dust
laden air through 100 or more long metal
cages, covered with cloth bags to catch
the fine dust. Baghouses are typically
divided into sections, while some
sections are collecting dust; others are -
using reverse air, a shaker system or
pulse cleaning sysin to release dust
from the outside of the bags. Dust the s
falls to the floor of the baghouse and travels by auger or conveyor to a central point
outside of the system. Caltrans allows two options for the collected dust at this point in

the process. Theollected dust can either be rejected into a waste pond or returned to the
pugmi | | as described in the foll owing secHt
collected fines from the baghouse are to be used in the completed mix, they must be
stored ina silo then metered by mass (weight) as a portion of the dry aggregate. The AC

plant inspector must be sure that baghouse finesaneturned to the hot elevator. If a

plant is equipped with an auger or pipe connecting the baghouse to the hot elvator

inline inspection gate must remain open during all hours of production to insure that
baghouse dust is not being returned to the hot elevator.

A few other items the plant inspector should be aware of when a baghouse dust collection
system is in usat the AC plant (batch or continuous mix).

1. If the aggregate entering the drier drum has a high moisture content, the fines will
have a tendency to cake onto the outside of the bags, reducing the overall efficiency
of the dust collection system.

2. If incompete combustion of the burner fuel is occurring, an oily film will permeate
the bags, reducing the overall efficiency of the dust collection system. The oily
bags may need to be removed and cleaned by a professional service or replaced.

3. If the aggregatérying temperature is too high, damage to the bags will occur from
overheating. The bags may become singed or develop holes, compromising the
efficiency of the dust collection system and possibly creating air quality issues. If
the bags are damaged imst manner, a light sensitive powder can be introduced
into the baghouse air system. Then a monochromatic light (blacklight) is used on
each bag to find the ones containing holes.

4. The plant inspector should verify that dust return is at a uniform ragesin dust
return should be brought to the plant o]
possible. Caltrans Standard Specifications and contract special provision prohibit
surges in the dust return system.
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Baghouse Dust Return

When baghouse dust returned to the mix in a

batch plant, it must be proportioned by mass and

as required in Section 303 of the Standard
Specifications.  The typical system used for
returning baghouse dust would include an auger

that carries dust from the baghousehe storage

silo, large storage silo, a weigh pot, and a system

(high speed) to transport the dust from the weigh

pot to the pug mill. The batch controller for this

system must be interlocked to the primary batch

plant controller. The zero and batchimdetances

(interlocks) for this type of dust return system are

t he same as t he tol erance
fineso, can be -303whtde i n S
Standard Specifications. The adjacent photograph

shows a typical system used for baghouse dust
propationing.

Hot Aggregate Screening And Storage
After the aggregates have been heated a
dried, a hot elevator carries them to th
screen deck. The screen deck is made up
several different sized vibrating screens
The top screen in the deck is alwagn
scalping screen, which removes oversize
rock. Intermediate screens, decreasing
size from top to bottom follow the top
screen. At the bottom of the deck is th
sand screen. The number of hot bins th
will be used to store the different sizec
aggegates usually determines the number
screens in a deck.

The screen deck separates the aggregates into specific sizes. For this process to work
properly, the cold feed rates must be in balance with the screen deck capacity. When
excessive amounts afjgregate are fed over the screen deck (blinding the screens), or the
screen openings become plugged, smaller sized particles that should have passed through
there respective screen opening, ride over the screens and drop into a bin designated for a
larger sized aggregates. This is commonly referred to as “caey’. On the other

hand, if screens are worn or torn, oversized material will be deposited into bins intended
for smaller sized aggregates.

In any case the screens should be inspected amgecdeegularly by the Contractor.
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Excessive carrpver will add to the amount of fine aggregate in the mix. The No. 2 bin is
the critical bin for carmover. This bin will receive the finest aggregate in a caugr
situation and will affect the demarfor asphalt the most. Typically, the caoyer into

the No. 2 bin should not exceed 10 %. To quickly check the amount ofaasryrun a
sample of the No. 2 bin material over a No. 8 sieve to determine the percentage passing.

Aggregate hot bins meporarily store the
screened aggregates in various sizes
required for the type of mix being made.
The partitions dividing hot bins must be
free of holes and high enough to prevent
intermingling of aggregates. Each bin
shall be equipped with an overflowpp

to prevent excess aggregates from
backing up and overflowing into adjacent
bins. When bin overflow does occur,
large amounts of aggregate will be
discharged from the reject chute. The
plant inspector should be able to
determine the aggregate size nupi
discharged from the reject chute. This
information should be passed on to the
plant operator who then can make
adjustments to reduce the feed rate of the
cold feed bin containing that aggregate
fraction. Overflow pipes should be checked frequentlydlostructions. Gates at the
bottom of hot bins should be checked regularly for proper operation and leaks.
Aggregate leaking from a bin will adversely affect gradation of the final mix.

This is a cross section of a typical batch plg
screen deck as it separates the aaareaate size

Segregation of coarse and fine aggregate occurs when a bin igaltowun low, hot

bins should never be allowed to run empty. Bin shortages or excesses are corrected by
adjusting the cold feed rates. For example, if the fine bin is overflowing and the coarse
bin is running empty, the speed of the cold feed supplyiedine aggregate should be
reduced while the speed of the cold feed supplying the coarse aggregate should be
increased.

AC plant inspectors must know the aggregate gradings for each of the individual hot bins.
Then, when a bin percentage change isiredibecause the gradings are out of tolerance,
calculations may be made with the proposed bin percentages to determine if the new
combined grading is going to bring the grading back into specifications.

Aggregate Sampling At Hot Bins
The asphaltplait ns pect or i s r esepesenttivhiggr Egat eakiamg
from each hot bin. From the flow of material over the screen deck, fine aggregates will
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fall to one side of each bin and coars@m..
aggregates will fall to the other sidey"
This condition is most critical in the
fine bin.

The following will help to eliminate

improper samples from being taken
The sampling tray must be wider tha
the flow of aggregate being sampled
The sampling tray must be sized larg
enough to accommodate a full cros:
section of the aggregate stream
When pulling the saple trays

through the stream of aggregate the
should ride smoothly on support rails.

Samplers must be pulled through thé ™ ot  be oulled throudh the st
: e sample tray must be pulled through the stream
entire stream of aggregate at a of aggregate at a constant speed to obtain| a

constant speed. The aggregate samplgepresentative sample. The aggregate sample mus'
must not overflow the sampling tray| not overflow the sampling tray during this process
during this process.

U

If the AC Plant Inspector is not familiar with the plant or the sampling device, always
ask the Contractorodos plant personnel for

Batch plant aggregate samples must be lowered from the sampling platform down to the
ground level, sometimes twenty thirty feet below. The contractor is required to
provide a means to deliver hot bin samples to ground level. This may include a length of
rope with a hook, which can be used to lower the sample container to ground level.
Another device for deliveringasnples to the ground may be a long piece of piping that
extends from the sampling area to ground level. This system allows the sample to be
poured into a chute at the top of the pipe, the aggregate then falls through the tube to a
bucket or sample sackdated on the ground.

Aggregate Weigh Hoppers

Aggregates are discharged into the weigh hopper from the hot bins. Normally coarse
aggregate is weighed first, succeeded by the next smaller size, and so on. Aggregates
weighed in this sequence, prevent &rfieom leaking out through the gate at the bottom of

the weigh hopper. Aggregate discharged from the hot bins should be deposited near the
center of the weigh hopper. If aggregates are deposited on one side of the weigh hopper,
an imbalance will occur ahthe scales will not indicate the correct weight.

Caltrans specifications require interlocks be in place, so that "not more than one bin can

discharge onto any given scale at one time, and that the weigh box cannot be tripped until
the required quantitifom each bin has been deposited therein".
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Zero tolerance (scales returning to zero after dumping batch) for aggregate scales shall be
0.5 percent (1/2 %) of the total batch weight of the aggregate. -ubder tolerances
(amount above or below the psekcted weight for each bin) for individual weights of
each aggregate bin shall not be more than one percent (1 %) of the total batch weight of
aggregate.

Asphalt Binder Storage Tanks
Asphalt binder is typically stored in heatecmmms
and insulated tanks. Theanks are

calibrated at 100 gallon intervals (charte
for converting inches of asphalt to gallons
of asphalt are available from plant
operator) and are to be accessible at a
time for measuring (stabbing the tanks) th
volume of asphalt. Safety is of thémost

importance when sampling asphalt bindg
or stabbing the asphalt storage tanks. TI®
temperature of conventional liquid asphal
may be as high as 375 modified asphalt

h ) This tank stores the asphalt binder in
binders (rubberized) may be heated horizontal attitude, and at this time is the md

temperatures of 406. Contact with any yvidely_used for_ liguid asphalt storage. A
material at these elevated temperatures wjilinsulating layer is located between the heg

cause severe burns, always wear lo Ometaltankandthethin outside covering.

pants, boots, long sleeve shirts, heat resistant gloves, safety glasses and hardhat when
wor king around hot piping and hot aisgphal't
valve, located in the feed line to the plant, is used by the asphalt plant inspector to obtain
a onequart sample of asphalt binder. The

valve opening is to be located 24 to 30
inches above the standing platform used to

take the sample. Housekeepinghis area

is very important, spilled asphalt should be
cleaned up as soon as possible. Drainage
receptacles are to be provided for flushing

the valve before taking asphalt samples.

The minimum amount of liquid asphalt to

flush from the valve, prior tesampling,

shall be no less than one gallon.

A temperaturesensing device, accurate to
This tank stores the asphalt binder in a vertig ]_-00 F, must be 'nSta"e_d In th? asphaI.t feed
attitude. The vertical tank is better for storif line. A temperaturéndicating device
polymermodified type asphalts, primarily (LED, LCD, etc.) shall be located in the
agitation system that keeps the polymg ' :
suspended in the asphalt binder. concrete. to a Cgltrans QC/QA.prOJect, an
automatic continuous recording device
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shall be provided to document the asphalt binder temperatures during production.
Caltrans a recording type temperature indicator is used, it shall be maintained in a
working conditon.

Asphalt Binder Weigh Pots
The liquid asphalt is proportioned by weigh
as a percent of total dry aggregate. F
example, the asphalt content is to be
percent, 100 Ibs. of dry aggregate wou
require 5 Ibs. of liquid asphalt, and so forth.

The weigh pot is filled with liquid asphalt
while the aggregate hot bins are dischargi
into the weigh bin. The asphalt binder sh:
be introduced uniformly into the mixer alon
the center of the mixer parallel to the mixg
shafts, or by pressure spraying. heT
beginning weight of the weigh pot should
checked regularly to verify all the conten
are draining completely. Asphalt bind€ -
temperature is to be maintained between 250°F and 375°F when added to the aggregate.

Pugmill (Mixing Chamber)

This portio of the plant uses mixing paddles attached to two horizontal shafts that rotate
in opposite directions to blend aggregates and asphalt. The Aggregate is first discharged
from the weigh hopper into the pugmill and is mixed for about 2 seconds (dry neix tim
While the aggregate is still being discharged from the weigh hopper, liquid asphalt is
either gravity fed or pumped from the weigh pot to the center of the mixing chamber.
After all aggregates and the asphalt binder have been discharged into th#, pogm
controller automatically starts a new weighing cycle with aggregate and asphalt.

At the end of the dry mix time, the aggregate and asphalt are mixed together for a
minimum of 30 seconds, to "form a homogeneous mixture of uniformly distributed and
properly coated aggregates of unchanging appearance” (wet mix time). Caltrans requires
an interval timer for the control of the total mix time. Also, the interval timer must be
interlocked so that the mixer can not be discharged until the requiredimexhias
elapsed.

If pug mill paddle tips are worn, wet mix time may need to be increased slightly.
Typically, an increase of 3 seconds will produce a-we#ited mixture. If more than 3
seconds is required, examine paddle tips for excessive wear omesging paddles.
Clearance between paddle tips and the pugmill liner, exceedingatindhe maximum
aggregate size, are considered excessive wear-ubitorm AC mixtures may also occur
when the pugmill is over or under filled. The AC plant inspectaukl refer to the
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manufacturers rating for pugmill capacity if this type of mixing problem is suspected.
For other causes of nanni f or m AC mi xtures, rfiiePfoesrs i thd eA|
Causes of Asphalt Concrete Mi x Deficiencie

Notei Appendixi A0 depicts the correct and incorre

After mixing is completed, the gates are opened and the batch is dumped into a truck or
sent to a storage silo if the plant is so equipped.

Storage Silos

The batch of AC travels from
the pugmill to the top of the
storage silo by belt conveyory
and or a slat conveyor.
Caltrans specifies, "Storage
silos shall be equipped with a |
surgebatcher sized to hold af |
minimum of 4,000 Ibs. of
material. A surgdatcher
consists of equipment placed
at the top of the storage silo
which catches the continuous
delivery of the completed mix
and changes it to individual
batch delivery and prevents the

. Multiple silos may be used to store different types of asp|
segregation of product| concrete mixtures. The plant inspector must be sure th
ingredients as the completeq being sent to the project is same as #pproved mix design.
mi x i s pl aced Tt o St orage. O

The surgebatcher is tdoe thermally insulated and/or heated. Discharge gates on surge
batchers must bautomatic and discharge only after 4,000 Ibs. of AC mix has been
collected. Discharge gates operated by interval timers are not allowed.

AC storage silos are typically inted and or heated. Caltrans requires a minimum of
20 tons to be retained in the storage silo during AC production. A device (visual or
audible) shall be provided at the batching location, indicating the storage level in each
silo is maintained abovéé¢ 26ton cut off limit.

Automatic Batch Controllers

Batch controllers are a series of electrical circuits or a computer system that
automatically controls the entire plant operation. The controllers are checked for
accuracy and compliance during thenaal California Test 109. Even though they are
checked on an annual basis, problems may arise that effect the overall mix proportions.
AC plant operators have even been known to turn off a portion of the automatic controls.
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The AC plant inspector uost
understand how the batch plant
controller operates.  There are
many different types of controllers, g
but the function is basically the

same. If the plant inspector is
unfamiliar ~ with a  specific
controller, the District Weights and |
Measures Coordinatoshould be |

Manuals for the batch controller
are located at the plant site an
available to the inspector at all
times. The manuals will probably
contain the answers to a majority of > ‘

your questions. Also, the controller maacn'urer may be caIIed upon to answer any
guestions not addressed in their manual. Some other important questions to ask yourself
when inspecting an AC batch plant:

Q - Are the batching device interlocks functional?

A - A new batch may not be started bl weigh hoppers are empty, the scales are at
zero, and the discharge gates are closed. Caltrans requires all AC batch plants to provide
a means to check and verify the oweder tolerances.

Q - Are the aggregate hot bins and the aggregate weigbehanterlocks functional?

A - No more than one bin may be discharged onto any given scale at one time, and the
weigh hopper gates cannot be opened until the required quantity from each bin has been
deposited onto the weighing device.

Q - Are the zero tlerance interlocks set correctly and functional?

A - "Zero tolerance" refers to the aggregate and asphalt scales returning to zero before
starting a new batch. The "zero tolerance" for aggregate scales is 0.5 percent of the total
batch weight of the agggate, (.005 X AGG). The "zero tolerance” for asphalt scales is
0.05 percent of the total batch weight of the aggregate (.0005 X AGG). The "zero
tolerance"” can be a plus or minus.

Q - Are the ovetunder tolerance interlocks set correctly and functional?

A - "Over-under tolerance” refers to the gelected weights set on the control panel for
each individual aggregate size and the liquid asphalt weigh pot. The-Uioder
tolerance" for each individual aggregate size deposited in the weigh hoppeperdent

of the total batch weight of the aggregate (.01 X AGG). The “omder tolerance" for
liquid asphalt deposited in the weigh pot is 0.1 percent of the total batch weight of
aggregate (.001 X AGG). The "ovender tolerance" can be a plus or ogn
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Continuous Mix Plants

Production capacity for
continuous mixing AC plants may
range from 100 TPH to 700 TPH. 8

A high capacity plant running at Tk
500 TPH can produce 42 tons of

completed mix in 5 minutes. Theﬁ";.s"
reason for this example, toé
illustrate thepotential for a large :
quantity of asphalt concrete to begs :
produced in a very short time ™SS '
period. P

With this type of plant, a
continuous flow of aggregates from the coldfeed bins is heated in a drier drum. The
aggregates are delivered in anused conditionwithout any subsequent screening,
except for the removal of oversized rocks if a scalping screen is in place. After the
aggregates have been heated to the desired temperature a continuous flow of asphalt
binder is introduced into the drier drum mixer the pug mill mixer. A computer
controls this continuous operation. Caltrans specifications require this operation to be
completely automatic.

Continuous Mixing Plant Types:
1) Continuous drum mixing
2) Continuous pugmill mixing

Storage Bins and Cold Feed $tems

Individual bins are used to store differen ‘ \
sized aggregates. Storage bins fq e .
continuous mix plants are basically th¢ : B
same as the ones used for batch plan
with a few exceptions. Fine bins (passing
the #4 sieve) and supplemental finé
aggregate ins must be equipped with a
vibrating unit (bin vibrator) to prevent
material from hanging up in the bins.

Gates located at the bottom of the bins
feed controlled amounts of different
aggregate sizes onto the collection belf -
Gate openings can be asfjed to increase or decrease the discharge from each bin.

Anytime a cold feed bin gate opening has been adjusted the bin must&lérated.

When a change in material occurs, for example, coarse aggregate replaced with fine
aggregate, the bin mustk krecalibrated with the new material. Typically, bins are

30



calibrated at 30%, 60% and 100% of the

individual aggregate sizes are run over
belt scale until the reading appear
constant. These points are then plbtt
along an "X" and "Y" axis in a graph §
format. Usually, tons per hour ano

feeder speed percentage are vakies
used for each leg of the graph. Oncg —
the bins have been calibrated, the gate S 53
openings should be marked and the
checked frequently for moveant.

Cold feed bin gate openings must be
calibrated. Bin calibration is the
reSponSIbl!lty of the contractor, bUt_t_hE This panel controls the feed rates (TPH) of the ¢
AC plant inspector should be familiar feed bins manually or automatically.

with the calibration charts. Propet

calibration will insure correct proportions for the differesized aggregates being
delivered to the drier drum.

AC plant inspectors should know the
gradings for each individual cold
feed bin. Then, if a bin change is
required at the cold feed, the Plant
Inspector can perform calculations
using the proposed bipercentages

and determine whether the new
combined grading is going to work.

Feeder controls (pictured above)
regulate the amount of material
flowing from each bin. Each cold
feed bin can be controlled by this
device as well as the combined
aggregte rate for all bins being used
to produce any asphalt mixture.

Each of the aggregate feeders must
When the aggregate stream is decreased by more be equipped with devices that
30 percent, the paddle pictured above will drop do determine the rate of feed (TPH

and send a signal to the plant controller. . L
RPM, etc.) while the plant is in full
production. This system, when functioning properlyvmtes a continuous and uniform
flow of aggregates to the plant.

Caltrans requires a device for each belt feeder, which will monitor the depth of aggregate
between the troughing rollers. The Device, commonly referred to as -@lolew
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interlock, shall atomatically shut the
plant down when less than 70 percent
of the target depth is detected. A tim
delay of 10 to 15 seconds is allowe
between sensing less than 70 perceht
aggregate flow and plant shutdown!

This delay is adjustable and is usually = *
set duing the initial California Test = «
109 and rechecked sewmnnually. ’
The time delay interval should be’ B
checked regularly by the AC planty’ " |
inspector. Often during a bin clean\ |
out, the devicg_is wired up and out of Thi sFfibes device s at
ijhee/i\(l:\,:)gttgy];a(i:rllhttaht: thl? eF:;SCSSSSi.ti(lfnth and detects movemenNo movement, and the pla
the controller will never detect a low ' automatically shut down.
flow condition, even though it may be occurring on a frequent basis.

Caltrans also requires a device, located either in the stream of aggregate beyond the
feeder belt or where will monitor movement of the belt by detecting revolutions of the

tail pulley. The device, commonly referred to as dlaw interlock, must stop the plant
automatically and immediately when there is no flow. No time delay is allowed by
Caltrans specifiations.

From here the collection belt, also referred to as a gathering conveyor, carries combined
aggregates away from the cold feeds to the weighbelt.

In most continuous mixing AC plants, a scalping screen is located between the collection

belt and waghbelt. This vibrating

screen is designed to remove an !
oversized rock that was L -

inadvertently introduced to the : .. | L8

aggregatesduring processing and
stockpiling.

Weighbelts

All  aggregate weighbelts are
required to have concret®oting
undersupports for each scale
bearing point, per Section-R01,
of  the Caltrans Standard
Specifications. This type of This photo shows the collection belt, then a scalp

conveyor incorporates a devicg screen and then the weighbelt. Notice the shielding
known as a weighbridge. When the the weighbridge (arrow).

combined aggregates (moisture
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included) cross the weighbridge, an electronic loadssgids a signal to the weigh belt
controller. This electronic signal is meaningless by itself. A second electronic device is
also used so that the weigh belt speed can be determined. A belt speed sensor is attached
to the tail pulley or the gravity takgp pulley. With the combined signals, the weigh belt
controller can calculate the TPH of wet aggregate crossing the weigh bridge.

If aggregates being carried on the belt are relatively dry, all the aggregate that passes over
the weighbridge will entethe drum. If the moisture content of the aggregate is high,

some of the fine aggregate may stick to the belt. This material will not be fed to the
drum, but will remain on the belt. The fine aggregate will accumulate on the belt and be
counted by thewi ghbr i dge, sending a fAfalseo sign
asphalt delivery. A properly adjusted belt wiper will prevent material accumulation on

the belt.

The AC plant inspector should be aware of the potential problems that may effect this
type of continuous weighing system. The following are some examples of things to
watch for:

1) Settlement of the concrete footings after the CT 109.

2) Windy conditions without weighbelt shielding.

3) Belt riding to one side of the weighbridge.

4) Aggregate wedgkbetween the weighbridge and the conveyor frame.

5) Weighbelt slipping on tail pulley.

6) Belt zeroacheck not being performed each morning.

7) Weighbelt not making complete contact with the weighbridge idler.

8) Load cell replaced and not calibrated (CT 109) by @adtr

9) Weighbelt repaired, shortened, lengthened, or replaced and not calibrated (CT 109)
by Caltrans.

Typically, if any of the above items occur, the amount of aggregate being fed to the plant
will be different than that indicated by the weigh belt cotgrol The completed mix will

also have an asphalt content that is
different than that specified by the plan
controller.

Aggregate Sampling =
The asphalt plant inspector is responsib

for t a k i nregpresantativeaggregate
sample 0 Aggr egatoe
continuous mix plants are

in many different styles, some ar

aUtomat'(_: and are operated from groundaggregate athe end of the weighbelt and delive
level, while others are manual and musthe sample to ground level.

This sampler passes through the entire strean
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be pushed through thaggregate flow by the plant inspector. During the CT 109, a
sample of aggregate taken with the sampler is compared with a sample taken from a belt
cross section. The two gradings are compared, if the amount passing each sieve size is
within 2 percent wan compared directly, the sampler will be approved for use. If an
aggregate sampler is modified at a future time, this comparison grading must be done
again before it may be used.

The following items will help the plant inspector to obtain representatingles:
1) The sampling device must be wider than the flow of aggregate being sampled.
2) The sampling device must be sized large enough to accommodate a full cross section
of the aggregate stream and not over flow.
3) Aggregate samplers must pass throughthe agg at e sd o resatma ratt sp de d.
4) If the AC plant inspector is not familiar with a sampling device, the plant operator
should be asked for assistance when sampling aggregates.

Aggregate Drying And Heating

Aggregates are delivered by a series of beldlection, weigh and slinger) to the drum

for heating and drying. The continuous mix dryer drum is a revolving cylinder up to 10
feet in diameter and up to 60 feet in length. The following drum configurations are used
for a continuous mixing AC plant:

1) Parallel Flow Drum: Heated air, aggregate, completed mix and exhaust gases travel
in the same direction, all in a downhill direction.

2) Counter Flow Drum: Heated air and exhaust gases travel in one direction, while the
heated aggregate and completed mixdlan the other direction.

3) Double Drum: this design utilizes a drum within a drum, where heated air, aggregate
and exhaust gases pass through the inside drum. Heated aggregate passes into the
outer drum where liquid asphalt is injected and mixed togetree outside drum.

4) Parallel/Counter Flow Drum with Coater: Heated air, aggregate and exhaust gases
pass through the drum. The heated aggregate is discharged into a pugmill with the

metered asphalt binder and mixeCmmn
together.

Fuel used to heat the aggate may

include LPG, propane, natural gas,

diesel, heavy fuel oil or reclaimed oil.

A blower fan is used to supply air for
combustion of the fuel, and an exhaus
fan is used to create a draft through th
drum. The inside of the drum is}
equipped with dngitudinal troughs or §
channels, called flights, that lift the
aggregate and drop it in veils throug
J([jhrin:],o'[rogtgzgf]. Sp-l)-:eed,sggerng{etrr,]ele?‘gthr Burner/Blower assembly at discharge end of dru
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and the flight configuration determine the length of time the aggregatspeitid in the
dryer.

The inspector must be sure that the burner fuel is achieving complete combustion, there
Sshoul dndét be any signs of black smoke in t
fan creates the draft of air that carries the heatutjiv the dryer drum and removes the
moisture. Imbalances between draft air and blower air velocities can cause back pressure
inside the drum. This creates a "PUBACK" of exhaust gases at the burner end of the

drum. Corrections to the draft air or blemair will correct this problem.

A good rule of thumb for determining the heat transfer between the burner and aggregate
is to compare the exhaust gas temperature at the drum exit and the completed AC mix
temperature. If both temperatures are witlihR2the drum mixer is operating efficiently

and the fuel usage is optimal. If the temperature difference excedethetheat transfer

is not as efficient, primarily due to the lack of a uniform veil of aggregate falling through
the heated air. Regulamaintenance of the internal components, such as drying flights,
and retainer rings will typically correct the problem as well as reduce emissions.

If the aggregate exiting the dryer drum exceeds 1% moisture, the Plant Inspector should

look at incompleteuel combustion, draft air vs. blower air imbalances @baitk), drier

drum sl ope exceeding IJo per foot of drum |
the aggregate feed rates (TPH).

Dust Collection Systems

All continuous mix plants have a small aomt of fine aggregates carried out of the drier

drum with the exhaust gases. In order to meet Federal, State and Local air quality
regulations, dust collection systems must be used to capture dust and exhaust gases that
would otherwise be released inteetatmosphere. In some areas of California, strict air
gual ity standards have required Contractor
dust collection systems in use, but the entire AC plant has been enclosed within a
building. These types of sgsns utilize multiple filtering systems to clean the exhaust

gas discharged into the atmosphere. In addition, some dust control systems allow the
plant operator to control the amount of fine aggregates returned to the completed asphalt
mix.

1) Fine aggregat collected in dust control systems may be returned to the aggregate
production stream without any further proportioning if returned at a rate that is
commensurate with overall plant production, and if returned at or before the mixer.

2) Fine aggregate retued at a rate less than 100 percent of the collected rate, shall be
proportioned by a method that uniformly feeds the material with an accuracg of
percent. Supplemental fine aggregate shall be discharged directly into the mixer.

Currently, three typesf systems are used for dust and emission control.
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Dry Collectors i When a baghouse is in use, expansion chambers, usually referred to as
"knock-out” or "dropout 6 boxes are the first coll ect
drum. The material capted in these types of systems is much coarser than the fine dust
collected in a baghouse and does not have a profound effect on asphalt demand when
returned to the drum. The fine aggregate normally associated with these types of systems
must be returned tthe plant at a rate of 100 percent or 100 percent rejected. Caltrans
specifies if the return of rate is other than 100% of the collection rate it shall be metered.

Wet Collectors - typically referred to as a
"wet scrubber”, this system removes
exhaustgases and very fine dust from the
dryer drum. These fine dust particles arge
mixed with exhaust gases as they exit the
drier drum. As the dirty air enters the we
scrubber, nozzles emitting a fine spra
saturate the dust laden air. The wette@
fines, whih are relatively heavy, are @i
removed by centrifugal force and fall to” 4
the bottom of the collector. The water ang@e
fines flow out of the collector and into a
setting pond while the hot gases an
steam are exhausted into the air throug
the stack. This sysin does not return any of the collected fine aggregates back to the
plant. When this type of system is in use, the mix design created for this continuous
mixing operation is typically in error. A portion of the fine aggregate used during the
mix design $ now in the wash pond, decreasing the surface area. With a reduced surface
area the asphalt demand should also be less.

Baghouse - removes dust passing th
#200 sieve, utilizing a principle similar tc
a giant vacuum cleaner. Exhaust fa
create the wction that pulls the fine dus
from the drier drum. After the dukiden
air enters the baghouse, the exhaust f
pull the dirty air through cloth bags to tra
the fine dust against the exterior of t
bag. A baghouse is typically divided int
sectims, while some sections ar
collecting dust, others are using rever
air, a shaker system or a pulse cleani
system to release dust from the outsidef.
the bags. Dust then falls to the floor of the baghouse and travels by auger or conveyor to
a centralpoint outside of the system. From this point, all of the collected fines may be
rejected or returned at a rate commensurate with the overall plant production. Caltrans
specifies if the return rate is other than 100 percent of the collection rate,libshal
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metered. Baghouse dust is normally blown or augured back into the mixer, usually at the
asphalt add point.

Asphalt Binder Storage Tanks

Asphalt binder is typically stored in heated and insulated tanks. The storage tanks must
be calibrated at 100 galh intervals (charts for converting inches of asphalt to gallons of
asphalt are available at the plant), and are to be accessible at any time for measuring
(stabbing) the volume of asphalt remaining in the tank.

Caltrans specifications require the disgeaend of the asphalt binder circulating pipe be
maintained below the surface of the asphalt binder in the storage tank. If hot asphalt
binder is discharged into open air, the liquid asphalt will oxidize, thus changing the
original composition and viscdagi When hot asphalt binder is discharged into open air,
air bubbles are introduced into the liquid asphalt. Asphalt meters other than mass flow
coriolis type can not differentiate between liquid asphalt and air bubbles causing the
asphalt meter to seralfalse signal to the controller. One obvious problem that occurs
when proportioning liquid asphalt containing air bubbles to aggregates is a dry looking
mixture.

A 1o to o diameEEEEgsPnal t
sample valve, located in the feed line
the plant, isused to take a one quafg

sample of asphalt binder. The valve is
be Il ocated 240 to anding
platform and shielded from hot pipin U oy S
Housekeeping in this area is ve S
important, spilled asphalt should p
cleaned up as soon as possible. R
Drainage receptacle must be provided
flushing the valve, with a minimum of on
gallon of liquid asphalt, before taking th
binder samples.

The binder storage tank shall be equipped with a device that will automatically shut down
the plant when the leV of asphalt binder

is lowered to the point that the pu
suction line is exposed.

A temperaturesensing device, accurate t
10°F shall be installed in the asphalt fee
line. A temperature indicating devic
(LED, digital readout, etc.) shall bg
locatel in the control room.

The requirements for a Caltrans QC/Q
project specify that an automati
continuous recording device be provide
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to document the asphalt temperatures during production. Caltrans also requires, when a
recording type temperature indioa is used, it shall be maintained in a working
condition. Recorded data shall be retained for the duration of the contract and submitted
to the Resident Engineer on request. The Plant Inspector should make it a habit to
examine each dessi@estemperatues ahd report anyeooncerns to the
Resident Engineer.

Asphalt Metering Systems

The asphalt meter measures the liquid asphalt flow and nothing else. Asphalt pumps
move the asphalt through the piping to the mixer. The control valvetadpsesrate of

flow after receiving a signal from the controller telling it to do so. The asphalt meter
must automatically compensate for changes in asphalt temperature (i.e., temperature
corrected to 6TF), unless the meter is of the mass flow, corieffect, type. The asphalt
meter must be interlocked so that the rates of feed will be adjusted automatically (at all
production rates and production changes) to maintain the specified bitumen ration. The
asphalt pump, piping and meter must be free dfdeaost typically, the pump packing

will be the first place to look for leaks. If the packing is leaking, the plant operator should
tighten the packing flange bolts which sh
packing may have to be replaceddaretightened multiple times until a good seal is
created.

During any daydés run, the temperat #fF e of
The meter and lines shall be heated and insulated. There are many different types of
asphalt meters, but gnh few have been type approved for use by the State of California,
Department of Agriculture, Division of Measurement Standards.

The following is a list of asphalt meters that are type approved for use in the State of
California.

1) Brooks (Broodie) - This is an all mechanical meter and includes the automatic
temperature compensator (ATC). A temperature corrected signal is sent by the
impulse generator to the plant controller and is normally displayed in gallons.

2) B & S Industries DigiFlow - This meter ges the same principle as an asphalt pump,
but the liquid asphalt is being pushed through it. A gear on top of the unit, drives an
impulse generator, which in turn sends a signal to an electronics card. The signal is
electronically adjusted and temperaticompensated, then displayed at the control
panel. The correct specific gravity of the asphalt binder is required for this system to
function properly.

3) Standard Havens DigiFlow - This meter utilizes the same meter as the Brooks
(Brodie) B43 meter. Agear on top of the unit, drives an impulse generator, which in
turn sends a signal to an electronics card. The signal is electronically adjusted and
temperature compensated, then displayed at the control panel. The correct specific
gravity of the asphaltinder is required for this system to function properly.
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4) Combotronics Total Flow - This meter is very similar to the B & S Industries
DigiFlow meter in appearance and operation. At this time, none of these meters are
in use in California.

5) Mass Flow Metr (Coriolis Effect) I8
- This meter is very unique, as it has
no moving parts. Liquid asphalt is
pumped through one or more "U"
shaped tubes. The meter determin
the liquid flow rate from the action §
of the "U" shaped tubes when an
liquid is pumped throug them.
Specific gravity and temperature
correction is not a factor when this
type of meter is used. The mete
determines the mass being usec
indicates the flow rate and displayss ==
the weight in pounds, tons, kilos,
etc. Calibration of this type meter i
accomplished by changing a "spa
number”. If a remote or hartkld
device is needed to view the span number, it must be available at the control room
whenever the plant is operating for Caltrans. A large number of asphalt suppliers
have converted oveo the mass flow, Coriolis effect type meter.

The rectangular object in this photo( indicated by
arrow) is the mass flow, Coriolis effect type mete

—

If liquid asphalt is proportioned as a percehtotal dry aggregate weight ("outside the
mix") and the asphalt content is to be 5 percent. 100 tons per hour of dry aggregate
would require 5 tons per hour a$phalt binder, and so forth.

For continuous drum mixing plants, liquid asphalt is introduced about 2/3 of the way
down the drum and mixed with heated aggregates. If the continuous drum mixing plant
is equipped with a double drum, the asphalt is thiced into the outer drum and mixed
with heated aggregate. For continuous pugmill mixing plants, liquid asphalt is introduced
into the pugmill and mixed with the heated aggregates.

Temperature Control

Asphalt binder shall be at a temperature of not less 250F and not more than 375

when added to the aggregate. Proper asphalt binder/aggregate temperature is critical.
Caltrans specifies that aggregate temperatures shall not excé&doBidb to the addition

of asphalt. A temperature sensing deptaced at the drum discharge shall measure the
temperature of the AC mixture and shall display the mix temperature on a display located
in the control room. Aggregates that are heated to an excessive temperature can
prematurely harden asphalt during migxi Under heated aggregates are difficult to coat
thoroughly with asphalt, and cool mix is difficult to place on the roadway. Large
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fluctuations in temperature could indicate a moisture change within the stockpiles or a
bin cold feed that has malfunctiedh

The Contractor shall provide a means of diverting the flow of asphalt concrete away from
the silo to prevent incompletely mixed asphalt concrete from entering the silo. The device
is also referred to as the reject chute, and is used to divert aspttaites away from the

silo that do not meet the minimum and maximum specifications. The Plant Inspector
must determine when the completed AC mix is homogeneous and at the proper
temperature before allowing the plant operator to close the reject chute. Plant
Inspector must always reject any asphalt concrete that exceeds the temperature
requirements specified for the project.

The requirements for a Caltrans QC/QA project specify, an automatic continuous
recording device be provided to document tephalt concrete mix temperature during

all hours of production. Caltrans also specifies, when a recording type temperature
indicator is used, it shall be maintained in a working condition.

Storage Silos
The completed AC mixture travels
from the drum mier or pugmill
mixer to the top of the storage silo
by belt conveyor or a slat conveyor
Caltrans specifies, "Storage silos
shall be equipped with a surge
batcher sized to hold a minimum of
4000 pounds of material. A surge
batcher consists of equipmepiaced
at the top of the storage silo whic
catches the continuous delivery o
the completed mix, changes it to
individual batch delivery, and

prevents the segregation of product
ingredients as the completed mix ig A surge batcher is located between Fhe top of the
placed into storage. The surge conveyor and the top of the storage silo.

batcher $ to be thermally insulated
and/or heated. Discharge gates on sta@ehers must be automatic and discharge only
after 4000 pounds of AC mix have been collected. Discharge gates operated by interval
timers are not allowed.

Asphalt concretsghall notbestockpiled. When asphalt is stored, it shall be stored only in
silos. AC storage silos typically hold between 75 to 200 tons of mix and are insulated and
heated. Caltrans requires a 20 ton minimum be retained in the storage silo during AC
production, egept for the period immediately following a shutdown of the plant of two
hours or more. A device shall be provided at the plant control panel, indicating the
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storage level in each silo is being
maintained above the 20 ton it
limit. The storage leveindicating
device may be either an audible or
visual indicator.

Multiple storage silos allows the
plant operator a few different options
for mix storage. All the silos could
be filled with the same kind of
asphalt concrete, or they may be
used to storalifferent kinds of AC
mixes. It is when different mix
types are stored at the same time, the
wrong type of asphalt mix could b
sent to a Caltrans project. Anl Multiple silos allow more than one type of asph
inattentive plant operator could opef concrete to be stored at the same time.

the gates of the wrong silo, allowing
hot AC to drop orthe ground, onto a part of the truck that is not designed to haul asphalt,
or onto a person in the wrong place at the wrong time.

The Plant Inspector must ensure truck boxes are clean, do not have any material (AC)
build up, and are free of any petrolelrased release agents. Approved release agents
should be used sparingly and visible pooling should be avoided. Visibly inspect AC
mixtures being loaded into the trucks, watch for segregation of the mix caused by truck
loading to one side, the plant operabpening and closing silo gates numerous times to
top off the load, or loading the truck box with only one drop from the silo. Trucks may
need to be tarped if the air temperature is cool and some distance is to be traveled from
the plant to the pavingte. Document all observations in your plant inspection diary.

Continuous Mix Process Controllers
The asphalt plant controller, prior to being used for Caltrans projects, must be approved
for use by Headquarters Construction.

Current CT 109 stickerswust be affixed to the plant controller or scale indicator. The
Plant Inspector must verify the span numbers shown on the CT 109 sticker as well as
inspect any physical seals that are in place. If the CT 109 sticker is illegible or missing
or if the seurity seals are broken, the District Weights and Measures Coordinator should
be notified and the plant should not be used for asphalt concrete production.

The speed controls for individual aggregate feeders are maintained at the control panel.
Once thebin percentages have been established, the aggregate rate (TPH) is increased or
decreased using the master control. Controllers receive a wet TPH signal from the
aggregate weigh bridge. Dry TPH are then calculated, using the moisture set point in the
contoller (the moisture set point may be changed at any time). The controller computes
the amount of liquid asphalt from the target amount (usually a percentage) entered in the
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