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What will we cover?

m Basics of calibration

m Correlation to
eguipment eperation

s Calculations




History of Calibration Process

m I early days of industry, calibration
perfermed by operator judgment.

s \Worked fine for unmodified, slow set
SIUKRY-

n Intreduction ofi pelymer moedified
emulsions reguired conferming to tighter

Specifications.

s Results in better quality contrel of the
product.



Why do we calibrate?

m Allow the machine to be set such that the ratios of

aggregate, emulsion and fines stay. fixed at a
predetermined level.

s Ensure guality: contrel of the system ol the cContractor
and buying agency.

x Both BUyEr agency, and contractor nave acecurate
ferecasts and records effmaternals used.




What Is calibration?

m Process of measuring by weight
m Actual eutput of:
. Adgregate
m Emuision i

. Mineral filler (cement) - dependen prand
Off paver.

m Correlated to revolutions of the aggregate
pelt




m [[he mix design specifies the amount of emulsion
as a percentage of the amount off aggregate; by,

Weight.

Ferrexample;, 10% emulsion content in't

e mix

design means the welight efithe emulsion; shall

pe 10% of the Welght of the aggregate.

Jie then

switch tera 12% content reguires changing the

guantity: eff emulsion or aggregate.

I we mixed In a batch...



How do we calibrate?




4 Since we have a

4 continuous feed
- 4™%4 operation, we must
"S- 8 match the aggregate
s delivery to the emulsion

This 1s done with
“counters” in the
calibration
process.



Counters

shait, pulley or sprocket.

In some applications, counts fractions of a
revolution.

s Counters are not rate dependent.



Machine Operation

The aggregate is delivered by a conveyor
belt, delivering a consistent amount of

aggregate per revolution (at a given gate
setting) from the hopper into the pugmill.
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Machine Operation

The aggregate belt and the emulsion
pump are mechanically tied tegether te
EASUrE a consistent mix.




Machine Operation

| = EMULSION




Machine Operation

Emulsion Is delivered by a pump, of which
there are several types.

m Positive Displacement
m Gear Pump

n \V/araple Displacement
m Rotary Piston Pump

Rotary Piston Pump



Gear Pump (Positive Displacment)




Machine Operation
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How do we calibrate?

wﬂn ,)Jsmvg
dISplaceEment
PUMPS; the gate

SEWINGIOIfthe = |
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gate ratios. / >



How do we calibrate?
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How do we calibrate?

m HOW do'We determine that a 3.3 1nch
gate setting was reguired terget.a 1:2%
MIXCAESION?

n By performingithe calibration
PIOCEJUVE.



Emulsion and Cement

Fieid Calibration Procadure Work
Job &
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= Desired Emulsion 3% Pl
7 ; porrd A :
5. 26 F /. /e = 3.8 Azg FC-
—
Data must ba entered in the Full Weaight, Cmpry Weight, and Number of Cownls Columnn.

Desired emulsion percantage must also be enterad.
*42DON'T FORGET TO ENTER DATE & UNIT NUMBER®**

Cement / Fines Calibration

Avg.lbs [ Countoffnes [
Dedlved Cement { Fines % l !

Nata must be entered in the Full Waight, Empty Walght, snd Number of Counts Columns.
Cedrad Cement f Fines percentage must afso be antered.
UITDON'T FORGET 10 ENTER DATE & UNIT NUMAFR>=>




Aggregate Calibration

+ield Calizcztion Procadure Worksheet
lesn_ B> e SN2

Aggregate Calibration
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/ Moisture Factor /. &

Ly must be entorad In the Fdl Welsne, Empry Welght, snd Rumber of Lounts Codusr
Mo addions! dots s ncoded
T Gate Searing and Moistura Factor Must Be Adustes per Calibratian. ' %
IMoisture Factor = Molsture Content (in decimal) Q_ +1.00%++
¥ =DONT FORGET TO ENVER DATE & UNIT NUMBER™™™




POUNDS OF AGGREGATE

60 # ; ;

50 #

40 #

S0 #

20# |

GATE SETTING

s Presented as
an example
only, an
actual

calibration
must be
performed!




How do we calibrate?

m For systems using a
variable displacement
pump, the pump Is set at
one setting, then the
same caliration PreCESS
as for a pesitive
displacement pumpis
fellowed. IiFthe resulting
gate setting 1s veny high
or very lew for the mix
design required, the
pump setting Is changed,
then calibrated.

Tri-Rotor volume control 0-100%



Effects of water on rock calibration.

m VIGIStUrEe content describes the amount
QI MEIStUre In the recks WhEen
calibrating, We want to:weighrenly:the
10)6C

(Welght efiwet rocki—Welgnt ofi dry rock)

(weight of wet rock)



Moisture Content

= Obtain sample

m Representative sample, not from outside of;
Dile.




Moisture Content

= Weigh it
m Must zero scale, or subtract the container




Moisture Content
= Dry It out
= Sunshine

fl i1/




Moisture Content

= Re-weigh until constant

.
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Moisture Content
= Re-weigh it

s Dry when two consecutive weights are the
Same.

Moisture Content
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Moisture Content

« Calculate:
(Weight.efiwet rocki—weight of dry.reck)

Moisture content = (Weight:ofiwet rock)

 From graph:
1000-954
1000

‘Moisture content = = 4.6%



Calibration

Questions?

Thank You!



