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WHAT IS A
PROCESS CONTROL PROGRAM?

Why is accurate materials sampling, splitting and testing
so important on Highway Construction Projects?

WHY ARE THE RESPONSIBILITIES
OF A TECHNICIAN PERFORMING
ACCURATE SAMPLING, SPLITTING
AND TESTING SO IMPORTANT ON
A PROJECT?

The test results obtained are the basis for the
contractor’s incentive or disincentive payment
and to help determine the overall pavement
quality
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WHAT IS THE CONTRACTOR’S
PC PROGRAM

The contractor shall develop a PC Program for each
element listed in table 106-1 of the project special
provisions:

» Frequency of test or measurement
» Test result chart

» Quality Level chart

WHAT IS INCLUDED IN THE
CDOT OA PROGRAM

The OA Program will provide for:

» An Acceptance Program

» Frequency Guide Schedule, Identification of
specific sampling location

Project verification sampling and testing
Independent Assurance Program
Project Materials Certification

Retention of sampling and testing records
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WHAT IS THE TESTER’'S
RESPONSIBILITY IN THE ACCEPTANCE
PROGRAM

To conduct the sampling, splitting and testing of
asphalt according to proper procedures (CDOT or
AASHTO).

Input asphalt test results into Lims (Laboratory
Information Management System) and must have
current LabCAT certification in order to do so. CDOT
conducts the training for using Lims.

Communication—-CDOT and the Contractor

WHY ARE YOUR TEST RESULTS SO
IMPORTANT?

» The sampling, splitting and overall handling techniques affect test
results.

» Test results must be accurate when input into the CDOT
acceptance programs for proper incentive or disincentive to be
applied.

» Test results must be accurate to determine the quality of
pavement, which affects both the short term and long term, life of
the roadway.
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WHY ARE THE RESPONSIBILITIES
OF A TECHNICIAN PERFORMING
ACCURATE SAMPLING, SPLITTING
AND TESTING SO IMPORTANT ON
A PROJECT?

The test results obtained are the basis for the
contractor’s incentive or disincentive payment
and to help determine the overall pavement
quality
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RANDOM SAMPLING OF MATERIALS
PROCEDURE
CDOT CP 75

This covers the random selection of
materials to be sampled and tested.

The sampling and testing procedures to be
followed are specified in the procedures of
the tests required.

Sampling is one of the most critical steps in
materials testing.




8/11/2021

RANDOM SAMPLING

Most CDOT specifications call for using the

Stratified Random Sampling Process.

This ensures that any portion of the
material on a project has an equal chance
of being selected.

Bias is introduced when judgment is used.

IMPORTANCE OF STRATIFIED RANDOM
SAMPLING OF MATERIALS

¢ If not chosen randomly, the tests may not reflect the
true characteristics of the material being evaluated.

e Stratified random sampling requires that one random
sample is selected from each sub lot.

e Ensures that samples are selected uniformly
throughout the entire production process.




IMPORTANCE OF STRATIFIED RANDOM
SAMPLING OF MATERIALS

(CONTINUED)

»No material is excluded from the chance of being
selected unless it is specified in the
specifications.

»It is the nature of random sampling that some
samples will represent below average or above
average material.

» The random number schedule should be .
predetermined and not shared with the supplier
or contractor before sample is taken.

RANDOM NUMBER SCHEDULES

¢ |t is the responsibility of the tester to ensure
that the minimum sampling frequency is met.

e CP 75 contains complete instructions on
accessing and using the programs.

8/11/2021




RANDOM NUMBER SCHEDULES (coNTINUED)

As stated before, random sampling times and
locations should not be shared with the
contractors prior to the time samples are
obtained or density tests are to be performed,

however it is acceptable and encouraged for
contractors to take split samples or perform
density testing that coincides with the OA
testing schedule.

RANDOM NUMBER SCHEDULES

(CONTINUED)

e Sampling should take place as close as
possible to the values represented on the
sampling schedule. Fill in the “Taken At”
column of random schedule as samples are
taken.

® Major deviations from the sampling schedules
should be noted and explained on the form.

8/11/2021




LOTS AND SUBLOTS

g [ /'— [
Random
Sampling
(ASTM)

SUBLOT
P

Stratified
Random

Sampling
(CDOT)

Stratified Random Sampling methods will be used on ALL
CDOT Projects!
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Automatic Belt Sampler

Belt Discharge using Power
Equipment
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Sampling w

th Power Equipment

should always follow this procedure
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ePlace shelf up slope from the sampling point
eRemove top six (6) inches outer layer of material
else a flat square end shovel or a scoop with sides
e Sample to full depth of shovel

o|f possible use front end loader or backhoe
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Definition:
(Aggregate for Item 403)
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Example
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TABLE 30-1: SIZE OF FIELD SAMPLES

Nominal Maximum Size of Aggregates ‘ Approximate Minimum Mass of Field Samples

Fine Aggregate Ibs kg
No. 8 (2.36 mm) 10 5
No. 4 (4.75 mm) 10 5
Coarse Aggregate Ibs kg
3/8inch (9.5 mm) 15 7
% inch (12.5 mm) 20 10
% inch (19.0 mm) 25 12
1inch (25.0 mm) 30 15
1% inch (37.5 mm) 40 20
2 inch (50.0 mm) 45 22
2 % inch (63.0 mm) 50 25
3inch (75.0 mm) 55 27
3 %inch (90.0 mm) 60 30
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Standard Method of Test
for Sampling Asphalt Paving
Mixtures
AASHTO T — 168

CDOT CP 41

Significance and use:

Sampling is equally as important than the
testing of Asphalt pavement materials.

Samples must be taken to accurately represent
the characteristics of the material.
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Securing Samples

Samples for acceptance or assurance
testing shall be sampled by the contractor
and witnessed by an authorized
representative of CDOT.

Sampling Asphalt Mixtures

Method A: Tube Sampler (sample can)
Method B: Point of Delivery
Windrow prior to Laydown
Paving Machine Augers
Roadway prior to Compaction
Roadway after Compaction
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Tube Sampler Apparatus
(Plant Swing Arm)

Tube sampler holder with metal collar to hold sample with 3 foot handle
or two tube arrangement with handle length dependent on discharge set-

up.
Two methods:

Swing arm with tube through discharge fast enough to obtain a
representative sample filling the tube.

Prior to discharge center tube directly under discharge flow, after return of
tube to storage position, strike off material above top of rim.

The sampler is required to pass completely through the discharge
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The CDOT specs for the sample cans when samples are to
be submitted to any CDOT lab are as follows:

A container with 3 to 4 gallon capacity made of at least 30 gauge
non galvanized metal, having a “bail” type handle and a tight
fitting lid.
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Sampling Asphalt Mixtures
Point of Delivery

Locations
Windrow

Paving machine spreading screws
(auger chamber)

Mat behind paver

Sampling Asphalt Mixtures
Windrow

Select 3 or more random locations based on CP 75.

Remove material from one side of windrow full depth towards
the center to expose a representative face.

Trench the exposed face from bottom to top avoiding
segregation.

Deposit sample into container.




Sampling Asphalt Mixtures-
Spreading Screws
(Auger Chamber)

Observe auger rotation.

Augers should be operating at least 80 % or
more of the time.

Auger area should be at least 2/3 (1/2 the auger)
covered with mixture.

8/11/2021
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Sampling Asphalt Mixtures
Behind Paver (AASHTO & CDOT)

Apparatus

small flat scoop with sides or sampling
device.

container, with tight fitting lid, of
suitable capacity
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Sampling Asphalt Mixtures Behind
Paver

Use a random method to determine sampling locations.

Obtain at least 3 approximately equal size increments
immediately behind paving machine.

Increments shall be the full depth of lift.

Templates which are placed before mixture is spread
can be helpful.




Sampling from Roadway After
Compaction

Select the units to be sampled by a random method.

Obtain at least 3 approximate equal samples for the full depth
of material, taking care to exclude any underlying material.

Each increment shall be obtained by coring, sawing or other
methods in such a manner to ensure a minimum disturbance
of the material.

Questions?

8/11/2021







8/11/2021

~ This UJ‘U"%CJ Jf~ provic Je; methods |
|

ity to calculate
maj)erwﬁsf J ive compaction of HMA and

J

air'voidianalysis

The _ULJJJé 'U G ]J EJ“U lJ;‘ecJ ]fJ chz fmmeU the
0




8/11/2021




8/11/2021




8/11/2021




8/11/2021




8/11/2021




8/11/2021







Compaction Test Section
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What is a Compaction Test
Section?

First 500 tons

First 300 tons placed to determine the process.
Last 200 tons placed to test for density correction.

Procedure

— These processes are used uniformly over the final 200 tons placed in
the test section.
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Nuclear/Core Corrections as per
CP 82

7 random Nuclear density tests on final 200 tons of
material placed for the test section.

one set to CDOT.
CDOT observes coring and testing by contractor.

Average core bulk specific gravities of all 7 cores.

Average specific gravities or wet densities from the 7 nuclear
test.

Acceptability of Test Section
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Acceptability of Test Section




COLORADO DEPARTMENT OF TRANSPORTATION
NUCLEAR ASPHALT - DENSITY CORRECTION
Fracacoman  Poeie

oo
D1 0253 - 151 142011

TP location
125, M 7 TO WCR 16

egn PrmgCaE
4 Keiwit Western
(Guige#1-IDEE S [Gauge #2-Guner

@ -1

@eocal Keiwit

asama0
e
19070
p—
-
Totals 988.900
Average (Totair7) 7 o ; aam

Correction Factor (E-F) 42.1

8/11/2021
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Why is it important to handle
cores with care?

Thank You
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Standard Method of Test
for Density and Percent Relative
Compaction of HMA Pavement by
~_the Nuclear Method
BE ] coorcp s
R et S

s

B

-
)

Purpose

For the in-place
determination

of density of HMA for
acceptance testing.

o 0 gl
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CP 15 Certification of Consultant Nuclear
M/D or Thin Lift Gauges

Refer to CP 15 for complete instructions for requirements for
gauges to be used on CDOT projects.

Equipment used shall pass requirements for stat & drift test in CP-
L 5302 & CP-L 5304.

CP-L 5302 M/D Nuclear Gauges-CDOT
CP-L 5303 Calibration of CDOT Gauges
CP-L 5304 Nuclear Thin Lift Gauges-CDOT

CP-L 5306 Certification of Consultant Nuclear M/D & Thin Lift
Gauge

Apparatus Required

Gauge
Portable reference standard
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Procedure

Standardization

At the start of each day, whenever a gauge is
turned off and when a gauge readings are in
question.

Test
Calculations

Standardization Requirements

Turn gauge on and allow to warm up for 20 minutes, allow to stabilize
according to the manufacturer’ s recommendations.

(CPN Gauge, take out of hibernation and allow to stabilize ~ 1
minute.

Check gauge operation with portable standard block.
Place gauge on reference standard correctly.
Handle on side opposite metal plate (Troxler, Instrotek).
On raised bumps (CPN).
Take a four-minute base count.
Record count on log sheet.

If the reading is not within 1% of the average of the previous 4
standards, re-run standard.
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Measurement Requirements

Standardization
33 feet from other radio-active sources.
Clear of large masses of water or hydrogenous material.

Taken in the same environment as the actual measurement
counts.

Testing
33 feet from other radio-active sources
6 inches away from any vertical projection.
Long axis of test site shall be parallel to the direction of the
paver.
Sites should be at least 1 foot away from longitudinal
joints.

L

Instrotek Explorer Gauge

Moisture - Density
Gauge

SmartPanel wi

on
YES
OfFF
3
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Campbell Pacific
Nuclear (CPN)

T BT |
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Performing a Test

For successful determination of density:

Select a surface free of loose material and deformations.

The maximum void beneath the gauge shall not exceed 1/8
inch (3mm).

Optimum condition is total contact between the bottom of
t?e gauge and the surface. Check that bottom of gauge is
clean.

If necessary, use mineral filler or sand to fill voids. The
depth of the filler should not exceed 1/8 inch (3mm) and
the total area filled should not exceed 10% of the bottom
area of the gauge.

Test location should be 1 foot or more away from confined
or unconfined longitudinal joints.

Gauge Settings

Set gauge to the “MA” or Backscatter mode (for testing
asphalt) versus “PR” (soils) and sets gauge to perform
the calculations on the wet density basis.

Verify that the correct Maximum Mixture Density (that
represents the mix being placed - Average Daily Rice
converted) is input in the gauge or available for doing
calculations.

Verify correction factor for the gauge being used is
accurate for the materials being placed.
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Test Procedure

- Lower probe to backscatter position.

- Select Wet Density readings on gauge.

« Ensure that the rod is securely locked into the bottom of
the notch of the depth slot.

« Set gauge flush on asphalt pavement test site.

 Perform two 1-minute readings, record direct wet density
measurements.

« Mark gauge location.

Test Procedure

(continued)

Turn gauge 180 degrees, taking care to place it within the
marks of the original 2-one minute readings.

Perform two more 1-minute readings, record direct wet
density measurements on CDOT form No. 428 (CDOT), or
appropriate form (Consultants/contractors).

Test results may be affected by chemical composition, sample
heterogeneity, and surface texture. Also, exhibit spatial bias in
that the gauge is more sensitive to certain regions of the
material under test.

If total roadway thickness is less than 4 inches, underlying
subgrade density variations can cause gauge test
inconsistencies.
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Calculations using wet density

Average the four wet densities obtained.

Add the known correction factor from the test section of
the project (as per CP 82) to the average wet density to
establish the adjusted wet density.

Divide the adjusted wet density by the lab maximum
mixture density ( rice x 62.4) to determine the relative %
density.

Convert Specific Gravity (Gs) to pounds
per cubic ft

cDor
Specific gravity x 62.4= pcf

Pcf / 62.4 = specific gravity
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Calculations

Average the four, one minute nuclear gauge readings.

Calculate the adjusted wet density by adding the average field density
to the correction factor (obtained from the 7 cores taken in 500 ton
Compaction Test Section as per 401.17 in the standard Specifications
for Road & Bridge Construction).

Calculate the percent density by dividing the adjusted field density by
the laboratory maximum mixture density ( which is the maximum
specific gravity, CP 51, multiplied by 62.4).

THE END

THANK YOU
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You have not completed LabCAT Level A
Certification until you complete your check
out with the Instructor!

Iltems needed to complete Check out:

O Completed and passed Written Exam
O Completed Proficiency Tracking Form
O Completed Program Critique Form
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