WACEL CONCRETE PRACTICAL

This guide has been drafted to aid techniciansin preparing to take the WACEL Conaete
Practical Examination. Each test induded in thepractical examinaionis covered in this
guide Thisguideis notintendel to replace the need for atechnician to obtain copies of
thecurrent ASTM Standad Test Methodsand befamiliar with them. Hard copies of this
guide may last longe than thetime a Standard remainsvalid (current). The ASTM
Standadsmay changefrom year to year, so stating thisonemore time is not overstating
theintent, technicians should obtain copies of the current ASTM Standad Test Methods
and become familiar with them. Evenif a Standad changes, theinformation contained in
this guide may providevauable ingghtinto some of the stepsrequired to propealy
perform thetests.

Thepractica examination verifies tha atechnician is capable of paformingthetestsin
accordance with the applicable ASTM Standads Jug knowing the stepsand being able
to verbdize them is not sufficient. A technician will berequired to actudly perform each
test, infull, in frontof an examinaion proctor. One other pointto keep in mindistha a
technician mug also be capable of reading theingruments tha they are usng. One
example of aproblem tha is commonly encountered isthevolumetric air meter. A
number of technicianshave difficulty reading themeter. It ishighly recommended that
technicianshave experience peforming these tests and are familiar with the equipment
(and howto read it) before scheduling to take the practical examindion.

Theprocedures outlined are just tha - procedures. Health and safety precautionsare not
induded. Techniciansare responsble for following any safety precautionsrequired by
thar employer.

Techniciansmug be scheduled to take the practical examinaion. Theexamindionsare
hdd at theVirginia Conaete Plant in Springfield, VA. Genedly, theexaminaionsare
given on the secondand third Tuesday of each month during the evening. Examination
times are assignad when scheduling. Assigned times can be5:00, 6:00, 7:00, and if
enoughtechnicians- 8:00, with amaximum of 3 techniciansfor each time sot.

WACEL Office

7900Wisconsn Avenue Suite 305
Bethesda MD 20814

Phone (301)6527925

Fax: (301)907-9326

VA Conaete
5408Indugdrial Drive
Springfield, VA
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ASTM C172DSampling

We will start the GamplingQsection by discussing equipment. Lets also assume
tha you are starting a day at the office and told tha you will be coveringa
conaetejob. Youwill bepeaformingnearly every (fresh) conaete test
imaginable throughouttheday. What equipment should you pack into your
vehicle to take with you or ensure that the equipment is already in thefield for
your use?

wheelbarrow strike-off ba
budet(s) strike-off plate
scoop rod(s)
pressure air meter tape measure
volumetric air meter scale/ bdance

¥ with measuring cup and funné 70%isopropyl alcohol
slump cone syringe
cylinde molds & caps sponge/ brush/ rags
calibrated conaete theemometer rubbe mallet

flat, rigid, non-absorbent base for slump

All equipment should be moistened before cominginto contact with conaete.
Theonly exceptionto thisis cylinde molds Cylinda moldsshould notbe
moistened before introdudng conaete into the mold.

When obtaining a sample of conaete, first of all the conaete ticket should be
checked to enaure tha the conaeteis an approved mix and checked for batch-to-
placement time. Y ou should also check thejob specificationsto determineif you
should be sampling at the point of discharge or the point of placement. Only
sample after al job-site water has been added to the conaete.

Obtain arepresentative sample of conaete. Thismeanstha your sample should
come from at least two different areas of thetruck. Avoid sampling thefirst 10%
andthefind 10%of thetruck. The sample size should be determined by the
number and typeof tests that you are required to perform. If you are only making
cylinde's, the minimum acceptable sample sizeis 1 ft*. Theelapsed time shdl not
exceed 15 minutes between obtaining thefirst andfind portion of the
representative sample. In order to make your representative sample into a
composte sample, mix thedifferent portionswell before testing.
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ASTM C31DCylinders

Selecting the Proper Equipment

Both 40x 80and 60x 12Ccylinda's are approved for use by C31. Knowwha size
cylindes tha you need to beusing for the project tha you are assigned to. 40x 80
cylinda's require a 3/80diameter tamping rod that is 12Qong. 60x 12Ccylinde's
require a 5/80diameter tamping rod tha is 240 ong. Oneother point to keep in mind
istha conaete with aslump < 10mug be conslidated usng avibrator. The
requirements for conlidaing conaete usng avibrator can befoundin C31. The
WACEL Conaete Practical Examinationwill notuse conaete with asump <10
Also, the WACEL Conaete Practical Examinaionwill use 60x 12Qcylindas, so the
procedure outlined bd ow has been written with thisin mind. Any differencein
procedures for 40x 12Ccylindas will beinduded as notes.

Detailed step-by-step procedure:

1) Record any necessary information onthe outside of thecylindea mold. Do not
moisten the mold.

2) Themold will befilled with conaetein 3 equd layers by volume. Sincethe
shgpeof themold isacylinde, volume and haghtwill bethesame. Themold
should be placed on aflat, level, rigid surface tha is free of vibration and other
disturbances.

Note: 40x 80cylindas arefilled in 2 equal layers by volume.

3) Placethefirst layer of conaete into themold. Thisshould result in
approximately 4Qof conaete in themold after rodding and conslidaion. Rod
theconaete 25 times and tap thesides of themold 10 BD15times, usng either a
rubbe mallet or your open pdm. Take care when rodding thefirst layer notto
forcibly strike the bottom of themold. Place thesecondlayer into themold. This
should result in approximately 80Oof conarete in the mold after rodding and
conolidaing. Rodtheconaete 25 times, pendrating the previouslayer
approximately 10and tap the sides of themold 10D 15times. Place thethird
layer into themold. Thethird layer should overflow thetop of themold. Rodthe
conaete 25 times, pendrating the previouslayer approximately 1Qand tap the
sides of themold 10D 15times. At this point, there should be an excess of
conaete in the mold.

4) Strike off theexcess conaete usngthetampingrod. If necessary, afloa or
trowel may beused to finish thetop surface.
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Place a cap onthecylindea and carefully trangport the cylinde to theinitial curing
site (preferably a curingbox). Cylindes should bealowed to sit, undisturbed, at
atemperature rangefrom 60; to 80;F for a peiodupto 48 hours. For high
strength conarete (specified strength of 6,000 pdg or greater), theinitia curing
temperature should be between 68; and 78 F.

Note: A max-min thermometer should be used to monitor thetemperature
adjacent to thecylindes. If a curing boxis notused, theinitial curing
temperatures should till be adheed to andthe specimens should be shielded
fromdirect sunlight

ASTM C1064DTemperature

Detailed step-by-step procedure:

Select a conaete theemometer. Theconaete thermometer mug be capable of
measuring the temperature of conaete to thenearest 1 F throughouta rangeof

30; to 120G F.

If theconaete thermometer indudes a plastic protective sheath, remove the
theemometer fromthe sheath. Moisten thethe'mometer and postionthe
thermometer in the conaete so that there is a minimum of 3 inches of conaete
aroundthe stem of thethemometer. Also, thetip of thetheamometer should not
betouding the bottom of the conaete container.

Push conaete aroundthe stem of the thermometer to close thevoid left by
placement.

Allow thethermometer to stay in theconaete for at least two minutes, or untl the
temperature stabilizes, then record thetemperature to thenearest 1jF. Read the
temperature on thethermometer while thethermometer isin the conaete.
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ASTM C143DSlump

Detailed step-by-step procedure:

Moisten the coneand thenon-absorbent base. Thebase should beflat and level.
Thetest should also be paformed in an areatha isfree of vibration.

Hold the conefirmly agang thebase. This can beaccomplished in two different
ways. First, if you are usng the Glump kitQ secure the coneto the base usng the
QlogearsOonthebase. The&ump kitOis notavailable for use at the conarete
practical given by WACEL. For WACEL, you need to stand onthefootpiece
OlangesOat the bottom of thecone Once you start filling the cong you cannot
step off of thefoot pieces, so it isimportant that you are near your conaete
sample and have all necessary equipment near you.

Fill thedump conein 3 equd layers by volume. Unlike a cylinde, the volume of
aconechanges asyou gofromthebotomup. A noteis provided in C143which
gives prope heghtsfor each layer. Thefirst layer should be 2 5/8Q the second
layer should be 6 1/8Q(total heght), and the third layer should fill the coneto
more than level full. Onegoodpoint to keep in mind istha theslump coneis
approximately the same volume as a60x 12Ccylinder. This meanstha the same
amountof conaete that isrequired for alayer of a60x 12Ccylinde should be
same amountof conaete required for each layer of theslump cone

Using a scoop, place thefirst layer of conaete into thecone Following the shgpe
of thecone rod thefirst layer 25times, taking care to go throughtheentire layer
but notforcibly strike thebotom. Placethe secondlayer of conaeteinto the
cone Rodthesecondlayer 25times. Thisrodding procedure should gothrough
theentire layer and jud pendrate the previouslayer (you should berodding
throughapproximately 3! Oof conaete). Place the third layer into the coneto
oveaflowing. Rodthethird layer 25times, jug penetrating the previouslayer
(you should berodding throughapproximately 6Qof conaete). After roddingthe
third layer 25 times, there should be an excess of conaete abovethetop of the
cone If, asyou are roddingthethird layer, you natice tha the conaete level falls
bdow thetop of thecone- pause your rodding, add more conaete to thecone
and continuerodding fromthe paint you paused, up to atotal of 25rods |If, after
rodding 25 times, thereis a deficient amountof conarete in the cone addthe
required amountof conaeteto fill thecone but do not rod the conaete any
more.

Note: Afew QdonotsQ 1 BDo nottap thetop of the conewith the scoopto get
excess conaete out of the scoop. 2 BDo nottap the sides of the Slunp coneatfter
rodding each layer. 3 DDo not step off of the coneafter beginning tofill it.
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Strike off the excess conaete from thetop of theconeusngtherod. Usetherod
in ascreeding and rolling motion.

Slump is ameasure of thecongstency of theconaete. Consstency isdeined as
therelative mobility or ability to flow. This meanstha any excess conaete on
the base BDaroundthe bottom of the cone mug beremoved, otherwise it will act
asadam and impedetheflow of theconaete.

Note: Fromthetime you started filling the coneuntil now, you hawe not stepped
off of thecone

Some techniciansfind it ussful to mark theorigind center with a coin. This can
beuseful butisnat required. Trander pressure from onefootto a handle onthe
same side (obvioudy usng your handto doso). Then trander pressure fromthe
other footto thehandle ontha side With your hands keep downward pressure
onthehandles until you areready to lift thecone

Withoutturning or twisting, lift the coneadistance of 12inchesin 5 + 2 seconds
in asteady, continuousmotion. When performing this, you should attempt to
raise the bottom of theconeto aheaghtof 12inchesin 5 seconds givingyou a
two secondwindowon eithe side (faster or slower).

Invert theconeand set it besidethe lumped conaete. Place therod onthetop of
the cone(actudly thebottom of thecone and measure from the bottom of therod
to thedisplaced original center of thetop surface of the specimen. Record this
measurement to thenearest ! inch. Thetotal elapsed time, from start to finish, to
perform the lump test should nat exceed 2" minutes.
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ASTM C173DbVolumetric Air Meter (Roll-A-M eter)

Thetwo main procedures for determining the air content of freshly mixed conaete are
the pressure method (C231) and thevolumetric method (C173). Mog techniciansare
familiar with the pressure method, but rarely see the test peformed by thevolumetric
method. When looking at thetheory behind what is going onwith thetest, it is somewha
ironic that technicians have difficulty undestanding the volumetric methodand have no
problem with the pressure method. Thetheory of the volumetric test methodis much
more easily undestoodthan that of the pressure method.

The generd theory behind the volumetric method lies with two key components to the
volumetric air meter, thebow and the @QopO Thevolume (capacity) of thebowl mus be
calibrated. The QopQof the meter must then be verified to read accurately. The
graduaionsin theneck of themeter geneally start with azero lineat thetopand go
down to 9 percent at thebottom, graduaed in 0.25% increments. These percentages
shown in the neck represent a percent of the volume of thebowl.

A brief overview of thetest isasfollows. Conaeteis placed into abow and struck
off flush. A QopQG's clamped onto thebow and then a combination of water and alcohol
isaddad throughthetop. Thewater is added to bring thelevel upinto the neck of the
meter - up to a starting point, or ZEROQ At this point, alid is placed on the meter and
themeter is agitated to break loos al of the conaete out of thebow andto allow a
thoroughmixing of the water/alcohol solution with the conaete. Wha hagppensduring
this step istha theair entrained in theconaete (very miniscule air voids not detectable
by the naked eye) isreplaced with water. Thevolume that these air voidsoccupy is beng
replaced with water and the resulting decrease from the starting point (zero) is the volume
of theair tha was entrained in the conaete.

Detailed step-by-step procedure:

1) Moisten thebowl andfill with conaeteintwo equal layers. Each layer should be
roddel 25 times and the sides of thebowl should be tapped with arubbe mallet
10-15times after rodding. Care should betaken while rodding thefirst layer nat
to forcibly strike thebottom.

2) Strike off theexcess conaete uang a strike off bar. Thoroughly clean therim of
thebowl taking extra care to ensure that the area where therubbe gasket of the
top makes contact with thebowl isfree of any concrete or sandy material.

3) Attach the QopQio thebow, securing with a clamp(s).

4) Placethefunnd into themeter. Thefunnd isused so tha theconaete in the
bow isnotdisturbed by theaddition of thewater and alcohol. If thefunnd was
not used, the process of pourng water into the meter would add additiond
consolidaion to the conaete and aso eliminae some of theair entrained in the
conaete.
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Add approximately 1 pint (16 oz or 2 cup9 of water to themeter throughthe
funnd.

Addaminimumof " pint of isopropyl acohol (70%) to the meter throughthe
funnd. WACEL recommendsstartingwith " pint. Thealcoholis mainly used to
control theamountof foam generated during the agitation period. Also, thewater
mug be added before the alcohol to limit the contact of concentrated alcohol with
theconaete.

Continueto add water to themeter, usng thefunrel, untl the water level is
readable in theneck of themeter. Thiswill generaly require an additiond 3to 5
pints of water. When thewater level isreadable in the neck of the meter, remove
thefunnd and adjug thewater level to zero. It isrecommended to bringthe
water level up toward thetop of the neck rather than jud into the bottom of the
neck because after removing thefunnd, thewater level mug be adjuged usngthe
syringe Oneother point onthistopic iswith thewater level itself. Because of
surface tendon and atmopheic pressure, thewater level isnotgoingto beaflat,
straightlevel. Thesurface of thewater is actudly a meniscusand the bottom of
this meniscus mug be adjuged to zero.

Place thelid onto themeter. Then invert and agitate the meter for at least 45
seconds During this process, the meter should be completely inverted and
shaken, then broughtback to completely upright Do notinvert the meter for
more than 5 secondsat a time to prevent aggregate fromlodging in the neck, but
it isrecommended to agitate the meter (inverted) for at least 3 secondsat atime.
Thereisno specified time for the meter to remain in theupright postion, jug long
enoughto allow theaggregae to fall down out of theneck. Theaggregate can be
felt and heard coming out of the neck.

Set themeter down on a solid surface. Tilt themeter to a45; angle androll for 1
minute. This1 minuterolling period should be broken into thirds With one
hand @radling@he neck of the meter and onehand on the bowl, vigorousdy roll
themeter between! to" of aturnfor 20 seconds(1/3 of aminute). After 20
seconds stop rolling and spin the meter 1/3 of aturn. Continuerolling between !
to" of aturnfor 20 seconds After this 20 seconds (total time of 40 seconds,
stop and spin the meter thefind 1/3 of aturn and continuerolling beween! and
" of aturn for 20seconds At this point, the meter has been rolled for atotal time
of 1 minute.
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10) Set themeter uprightand removethelid. Allow the meter (water level) to
stabilize for at least 2 minutes and amaximum of 6 minutes. If it takes more than
6 minutes for thewater level to stabilize (chances are goodtha the meter is
leaking), stop thetest and restart with afresh sasmple Bthistime increasing the
amountof alcoholused.

11) Check theamountof foam. If thereis more than 2% foam sitting ontop of the
water level, thefoam is excessive and thetest should be stoppel. Restart thetest
with anew sample Bincreasing the amount of alcohol used. If thefoamisless
than 2%, record the water level (to the nearest 0.25%) as theinitial reading.

12) Theinitial reading mug be confirmed by a secondreading. In order to obtain the
secondreading, replace thelid and re-roll themeter identically to the procedure
oulined in Step 9. After rolling, set themeter upright and removethelid. Again,
allow the meter (water level) to stabilize for at least 2 minutes and a maximum of
6 minutes. Record thewater level asthe 2™ reading.

13) If the 2™ reading is within 0.25% of theinitial reading, record the 2™ reading as
thefind answer (air content of the conarete) to thenearest 0.25% If the 2™
reading is notwithin 0.25% of theinitial reading, disregard theinitia reading.
Replace thelid and peform therolling procedure as outlined in Step 9. After
rolling, set the meter uprightand removethelid. Agan, allow themeter (water
level) to stabilize for at least 2 minutes and a maximum of 6 minutes. Record the
water level asthe 3™ reading.

14) If the 3" readingis within 0.25% of the 2™ reading, record the 3" reading as the
find answer (air content of theconarete) to the nearest 0.25% |f the 3" reading
is notwithin 0.25% of the 2™ reading, thetest should be stoppel. Restart thetest
with anew sample Bincreasing the amountof alcohol used. Basically, youare
looking to confirm areading within 0.25%and you are only allowed to take 3
readings
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ASTM C138DPDensity (Unit Weight) of Concr ete

Detailed step-by-step procedure:

Thereisonecritical piece of informationtha mug be known aboutthe unit
weightbow (or measure) tha isto beused before a technician even takes the
bow into thefield to peform thetest. Itisthe CALIBRATED VOLUME of the
bowl. Thiscalibrated volumeisusudly determined in thelaboratory and should
be calibrated to the nearest 0.001ft>.

In regadsto bow sizes (capecities), C138containsatable with several different
types of conaete and different minimumbow size requirements. For WACEL
purposes, the minimumbow sizestha atechnician needsto befamiliar with are
0.2 ft* and 0.5 ft>. When testing theunit weight of lightweight conarete, a0.5 ft3
bowl mug always beused. With normal weight conaete, the minimum bow size
is dependent on the maximum size of coase aggregae in the conaete. For
conaete with aggregate up to 1 inch, abowl with aminimum capecity of 0.2 ftis
required. For conaete with aggregae upto 2 inches, abow with a minimum
capacity of 0.5 ft isrequired.

Determinethe empty weight of thebowl. When weighing the empty bowl, the
bow should be moistened both insdeand outside Thereasoning behind
moistening the outside of thebowl is because at the end of thetest, before
determining thefull weight, thebow will be wiped down to clean off excess
conaete. Theoutsideof thebow will bedamp when determining thefull weight

Fill thebow with conaetein 3 equd layers by volume. Rod each layer with 25
strokes of the tamping rod and tap the sides of thebowl 10-15 times with the
rubbe mallet after rodding each layer. Take care when rodding thefirst layer to
rod throughtheentire layer but notto forcibly strike the bottom of the bowl.
Genealy, mog technicians perform this test uang an air-pressure meter bow.
Mog air-pressure meter bowls have a volume of approximately 0.25 ft* and are
approximately 8.5 inchesin depth. For ease of discussion, jud look at thedepth
asbeng9inches. This meanstha each layer shoud be approximately 3 inchesin
depth. When rodding, each layer should be penetrated entirely throughthelayer
and approximately 1 inch into the previouslayer (obvioudy, with the exception of
thefirst layer). This meanstha for each layer that isrodded (after thefirst layer),
therod should have about4-4.5 inches of conaete onit in order to berodding the
prope depth. Also, after rodding and tapping the sdes of thethird layer, the bow
will befull and have, idedlly, 1/8 inch of excess conaete.

Strike off theexcess conaete. This Gtrike offQprocess requires the use of a strike
off plate. The plate should be moistened before making contact with the conaete.
Using theplate flat, cover approximately 2/3 of the top surface of thebowl (the
2/3 nearest to you, leaving the exposed 1/3 of thebowl away from you) and press
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it firmly down onto therim of thebowl. Usingasawing motion, draw the plate
toward yoursdlf, until thefar end of the plate comes completely off of the near
sideof thebowl. Taketheplate andreplaceit (flat) in the exact same postion
tha it started in, covering the same 2/3 of thebowl tha was jug struck off. Using
asawing motion, push theplate away from yourself until the near end of the plate
comes completely off of thefar sideof thebowl. DO NOT stop this second pass
once theplate has removed al of the excess conaete and jud pick theplate
straightup. Thereis, essentially, a vacuum created unde the plate and picking
the plate up will pull conaete out of thebowl tha should remain in thebowl.

Using arag/spongéhand/brush (preferably a sponge), clean all excess conaete
off of theoutsde of thebowl. Theoutside of thebowl should bein the exact
same condition as it was when you determined theempty weight of thebowl.

Determinethefull weight of thebowl.

Calculate the unit weight (dendty) of theconaete. Theterms unit weight and
dengty mean the same thing, the preferred term is actudly dendty. Densgty is
mass per unit volume (D = M/V). Thenet mass of the conaete istheweight of
thebowl full of conaete minustheempty weight of thebow (thiswill bein
pound3. Dividethene weightof conaete by thecalibrated volume of thebow
(whichisin ft%) and youwill get thedensty of theconaete in poundsper cubic
feet (pdf).
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ASTM C231DAir Content By the Pressure M ethod

Detailed step-by-step procedure:

Moisten thebowl. Fill thebow with conaetein 3 equd layers by volume. Rod
each layer with 25 strokes of thetamping rod and tap the sides of thebowl 10-15
times with therubbe mallet after rodding each layer. Take care when rodding the
first layer to rod throughthe entire layer but notto forcibly strike the bottom of
thebowl. Mog air-pressure meter bowls are approximately 8.5 inchesin depth.
For ease of discussion, jug look at thedepth as being 9 inches. Thismeansthat
each layer should be approximately 3 inchesin depth. When rodding, each layer
should be pendrated entirely throughthelayer and approximately 1 inch into the
previouslayer (obvioudy, with the exception of the first layer). This meansthat
for each layer tha isroddel (after thefirst layer), therod should have about4-4.5
inches of conaete onit in order to berodding the prope depth. Also, after
rodding and tapping the sides of thethird layer, thebow will befull and have,
ideally, 1/8 inch of excess conaete.

Note: Theprocedure for filling up a pressure meter bowl isidentical to the
procedure for filling up a unit weight bowl.

Strike off theexcess conaete. Eithe astrike-off bar or a strike-off plate can be
used to strike off theexcess conaete. If usng a strike-off plate, use the same
strike off procedure outlined in C138. If uing a strike-off bar, thereisno
specified procedure Djud start at oneedgeof thebowl and strike off all of the
excess conaete usng the bar in a sawing motion.

Using arag/spongéhand/brush (preferably a sponge), clean all excess conaete
off of therim of thebowl. It isimportant tha all excess conaete and sand be
cleaned off of therim of thebowl, otherwise the appaatuswill leak when tested.

Moisten the bottom side of thelid, taking care to ensure tha therubbe gasket is
in satisfactory condition and moistened. Also check to make sure tha the
petcocks are open, enaure that there is no pressure in the air chamber, and check
theinitial pressure of themeter. Placethelid onto thebow and secure thelid to
thebowl. Mog air-pressure meters have 4 latches. Clamp two opposng latches
simultaneoudy and then clamp the othe two smultaneoudy.

Using thesyringe add water into the meter through oneof the petcocks. Do not
place thetip of the syringeinto the peticock Bleave thetip approximately " inch
outside of the petcock. Do notforcefully introdue thewater, but also do not
introdue thewater at a dripping pace Bfind a hgopy medium. Thereisnoneed
to switch between thetwo petcocks, only add water into the meter throughoneof
the petcocks until water emerges fromthe other pecock. At this point, there may
still besome air bubbles | eft in themeter and C231saysto gently jar the meter to
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7
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expd any remaining air. Thebest practice to accomplish this step isto gently tilt
the meter in the direction of the petcock that you were placing water into. Much
like how a carpenter@ Gubbke level Oworks, any air will moveto the high point,
so an air bubblke will movetoward the petcock oppogte of where youwere
introdudng thewater. Replace the meter back to alevel postionand add alittle
more water into the same petcock tha you had previoudy, until water emerges
fromtheother petcock. Any air tha was left in the meter should now be
evacuaed.

L eaving the petcocks OPEN, punp theair chambe up thecalibrated initial
pressure. When the pressure gets near theinitial pressure, use shorter strokes of
the plunge and continudly tap the backside of thegaugeto settle theneedle. If
you overshod thelP, us2the BLEEDER VALVE to release pressure. Oncethe
initial pressureis set, closxe the petcocks.

Usingthemain air valve, release the pressure fromtheair chamber into the bowl.
While holding themain air valve open, hit theside of thebowl with therubbe
mallet. These stepsdo not need to be peformed simultaneoudy, in fact, it is not
recommended to perform them simultaneoudy Bopen themain air valve and then
strike theside of thebowl. Continueto had themain air valve open for another
secondor two. Releasethemain air valve and lightly tap thegaugeto settle the
needle. Record theair content to thenearest 0.1%.

An aggregae correction factor, if available, will begiven by the conaete
supplier. If given, an aggregate correction factor mug be subtracted fromtheair
content read onthegauge
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