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SECTION | - PURPOSE

The purpose of this training course is to explain thirtigaes for obtaining Aggregate
Base Course (ABC) samples from roadways. These saaeleslled Roadway
Assurance (RA) samples. The North Carolina Departwintansportation (NCDOT) is
responsible for obtaining and testing these samplelseickdhe material against gradation
specification requirements. Any technician obtainirigfasample for specification
acceptance must have a valid ABC Sampling Certification.

Under the current Aggregate Quality Control/Quality Assceai@C/QA) Program,
NCDOT certified representatives of aggregate producersdtality Control (QC)
samples and NCDOT Materials Inspectors obtain Quasufance (QA) samples at the
quarry. This is sampling of the material prior to roagplacement. Sampling under this
Program is discussed in the QC/QA Sampling and Testingfi€imn Course. Under
the QC/QA Program aggregate producers can also take Rogiwéty Control (RC)
samples from the roadway for their internal use, ihhdb obtain additional information
concerning quality. Due to safety concerns an aggregatiiper representative must
obtain permission from Resident Engineer prior toiugithe construction project.

Resident Engineers are scheduled to receive copies obatg@oducers QC test results
within 72 hours after the sample was obtained. ThedResEngineer should review the
QC test results to verify if minimum specificationv@&deen met and if any penalty points
were applied to the contract price. Due to the impoetai@ggregate materials,
representative(s) of the Department should study Sedhs1005, 1006, 1008, and
1010 of theNCDOT Standard Specifications for Roads and Structuresplans, project
special provisions, and sections relating to ABC maltériDivision 5 of theNCDOT
Construction Manual. Additional details regarding the QC/QA Program canliaioed
from the QC/QA Program and Testing Manuals produced bM@2OT Materials and
Tests Unit.

SECTION 2 — IMPORTANCE OF PROPER SAMPLING

A sample is defined as a “portion, piece, or segmentighiapresentative of a whole”. It
is therefore important that the procedure(s) used tarotbtia small portion not
compromise the requirement that it be a representatitre larger portion.

As will be discussed in the sections that follow, eABIC sample consists of a pair of
samples - “A” and “B”. This sample pair is taken to @DOT laboratory and tested for
gradation. The results of the two individual tests aszaged and compared with the
gradation requirements given on Table 1010-1 ilNG®OT Standard Specifications
for Roads and Structures(Specifications).

There are penalties associated with non-conformitly thie Specifications. For material
that has been laid out on a roadway, non-conformityresult in a rejection of the
material. Improper sampling (that is, when the portibtained did not represent the



larger portion) of the ABC has repercussions that eacoistly. Following proper
sampling procedures cannot be overemphasized

SECTION 3 — AGGREGATE BASE COURSE — DEFINITION AND TYPES

Aggregate Base Course (ABC), as defined in the Spedfitais “a base composed of an
approved aggregate material hauled to the road, placed ovathecompacted, and
shaped to conform to the lines, grades, depths, and tgpictidns shown in the plans or
established by the Engineer”. The base is the tiyectly above the subgrade.

There are two types of ABC material depending on howdrah they are tested for
conformity to specifications. These are: Type A A&t Type B ABC. Type AABC is
sampled by the producer from a production pile. Type B AB&mpled by the producer
from an “approved” stockpile, which has specific permissitimensions in terms of layer
thickness, tonnage per layer, etc. There is tightetrabin building an approved
stockpile compared to a production pile. At a quarry, a pramupile may have material
being added at one end of the pile while simultaneouslgrmabis being taken from
another end. For an approved stockpile, the mategahsnuously added until the
specified pile is built up, and then used for a project witliorther addition of material to
that pile. Both, however, are used for roadway prajects

SECTION 4 — ROADWAY ASSURANCE (RA) SAMPLING

Whether Type A ABC or Type B ABC is used for a roadwialgas presumably already
been tested by the producer (QC) and by the State @Aphformity with specifications
while the material is still at the quarry. Again, fhapose of obtaining RA samples is to
ensure that the quality of the material placed in tlaelnay is no different from the
guality of the material from the quarry that has satisthe QC/QA Program
requirements.

The sampling procedure to be used depends on whether thesartidhe obtained
before or after placement of the material on thelwegy. In situations whereby the
material is to be mixed with other materials prioréadway placement, (that is, when to
be used as “Stabilizer Aggregate” or “Cement Treated Basgse”), samples of the
material will be taken prior to mixing.

A. Roadway Sampling

When sampling ABC from the roadway, a NCDOT-approved sagiphg is used. The
purpose of the sampling ring is to “isolate” the sammenfthe rest of the roadway. The
specifications for this ring and the procedure to bevad in sampling are given in
Appendix A.



As previously mentioned, each test will require a RA@arpair - “A” and “B”. Both
“A” and “B” samples must weigh a minimum of 70 pounds dryrithen to be processed.

Whether Type A ABC or Type B ABC is used, a sample gaiaken for every 5,000-ton
lot or fraction thereof. The “A” sample is takenrfrdhe first half of the lot (i.e. the first
2,500 tons), and the “B” sample is taken from the secolhdfthe lot (i.e., the second
2,500 tons). Random numbers are used to locate samplmgnsiteler to prevent biased
sampling. The procedure for using random numbers is dedanil#ppendix B. If the
Specifications require two layers of ABC to be placéasesout the sampling lot of the
first layer prior to placement of the second layematerial.

B. Sampling ABC used as “Stabilizer Aggregate”

In order to stabilize some subgrade soils, a two-r@etinch thick layer of Stabilizer
Aggregate is added and mechanically mixed with the soibrder to obtain a
representative sample, the Stabilizer Aggregate is sedmbide it is in the spreader box
prior to placement. Each test will require a RA sarpgle - “A” and “B”. Both “A” and
“B” samples must weigh a minimum of 70 pounds dry in orddretprocessed. The
guidelines for determining the lot size are given belad are exactly the same for
roadway sampling.

If the spreader box contains Type A ABC or Type B ABRGample pair is taken for
every 5,000-ton lot or fraction thereof under the QC/Q@dgPam. The “A” sample is
taken from the first 2,500 tons, and the “B” sample isndkam the second 2,500 tons.
Random numbers are used to determine sampling tonnaggeintorprevent biased
sampling. The procedure for using random numbers is desdnidgpendix B.

When a dump truck loads the material in a spreader boxatlypa conical pile is formed.
In sampling, the upper half of this conical pile is straffkand the required sample
obtained using a sampling ring (see Appendix A) from the segbdat surface.

C. Sampling ABC used for Cement-Treated Base Course (CTBC)

Cement is added to ABC and mixed in a pugmill to obtain CTEement is added to the
ABC along a conveyor belt leading to the pugmill. Sargpdihthe ABC must be done
before the cement is added. The guidelines are theasathese used for determining the
frequency of roadway sampling and stabilizer aggregate sgmpli

Equipment required for this method of sampling include &iftashovel, a brush,
a 5-gallon bucket, a scoop, sample bags, and I.D. ca&$ fdrm 1).

Random numbers are used to determine the tonnage attiwhisample is to be taken
(see Appendix B). To obtain a sample, the conveyaridstopped at the appropriate
tonnage and a flat-tip shovel is used to isolate abo@Banch section. Using a scoop, the
material in that isolated section is placed into a ¥gdlucket and later transferred to



bags. _It is important that all the material in tisalated section be removed, including the
finesthat can be removed with a brush. This procedure istosaiotain both samples “A”
and “B”.

SECTION 5 — SAMPLE IDENTIFICATION AND NUMBERING

Samples are given an “RA” designation followed by thega number, and then an “A”
or a “B”. For example, the first 5,000 ton sampling Iotaogiven project will be
represented by a sample pair labeled RAahd RA-1B each weighing 70 pounds
minimum. The second 5,000 ton sampling lot would be labefe@/Rand_RA-2B
followed by RA-3Aand_RA-3B and so on. Numbering will start with “1” and will run
consecutively for the entire project.

Both “A” and “B” samples shall be submitted to the NCD@boratory at the same time
Sample cards are to accompany the samples. One sarpls tiled for each bag of
material. When completing the represented quarifteg. Qty:) line on the sample

card, enter the total amount of material representeéteogample. For example, if sample
RA-4A and RA-4B represents 3225 tons then record 3225 toncchrecaal. The cards
should be placed in a plastic bag to prevent it from bd@mgaged, and then placed in the
corresponding sample bags.

Figure 1 shows an example of an accomplished sample card.

The beginning and ending location for each sampling lotldhbe recorded to ensure the
section can be identified if check samples are required.



* Required Field

1 May Be Required Based on Materlal

* Material: ABG
1 Sample Owner: ﬁé J E C-—"l’
* Testing Category: AccerPrTanc &

Check Sample?
1 Related Sample ID:
1 Corr. Sample ID:

# of Pieces:

HICAMS 3#:

2l o769

Q Metric
X English

TContract#:c' Zoooe)

Floidip; T4 = DA

Y ® (circle One)

Proj/Po/Woi: ?444_4"' 3 d ,

Line ltem #:

Z -PBage

re: . M. REIENT
* Rep. Qty: Sooco Ted=s

* To Be Used In: .’&-55

Comment:

* Sampled Date: Z-9- o9

AB<- 1234
* Sampled By: L1, TE<H ’

* Sample From: K@ &t LAY Conta-ll;:'gr? #I;/
Structure Number: Route Desc: CHTER L.ooF
Route Type: CDUS NC SR (circle one)} Allgnment: - L -
Route Number: 540 *Location: JB Loz Offset Dist.: 15 ’
Map Number: *Sta. From: Eic_ Sta. To: 15 ;@ =
County: wane Coastal Plain: Y N (circle one)
1 Producer/Supplier: ' 1 Plant ID#; g gr::: ved
+ Brand Name: Shelf Life Date:
+ Date Produced:
tAsphalt Mix/
1 Concrete Mix: JMF ID:
T Alternate iDs Type: Prefix Range: Description of ltems:

Please use reverse side for test data, comments, and additional information. Check here If more on reverse

Figure 1 - Information Required on Sample I.D. Card




SECTION 6 — FAILURE OF RA SAMPLES
Type A ABC and Type B ABC

Appendix C is a reproduction of Table 1010-1 from the NCDOTcBpations. Consider
a 5,000-ton lot of ABC. When the average gradation &sstltr(i.e., average of the “A”
and “B” sample pair) falls within the limits of Colun@of Table 1010-1, the lot will be
accepted. When the average gradation test result fddigle the limits of Column C of
Table 1010-1, the Contractor may request a check sam@echdck sample is requested,
the Resident Engineer must notify the Soils EngineéheMaterials and Test Unit. Once
the Soils Engineer is notified, the following stepd lal taken (refer to Appendix D for
flowchart summary):

1. Check samples from the 5,000-ton lot shall be mdadian order to isolate the
unacceptable material. The procedure for this additgarapling shall consist of
dividing the 5,000-ton lot of material into two 2,500-ton soiis-ind then
obtaining a pair of check samples at random locatiam &ach of these two sub-
lots. The gradation results of each check sample palirghaveraged and this
average shall be used to determine the acceptancehobite sub-lots.

When the average gradation test results for a subaths the limits shown in
Table 1010-1, Column C, the sub-lot will be considered aabépt

When the average gradation test results for a sub-deeeixany of the limits
shown in Table 1010-1, Column C, and the test results tediba material can be
corrected, the Engineer may allow the material todyeected provided there is no
additional cost to the Department for furnishing, addiagjixing, reshaping, and
recompacting of the added material. The method of dingethe sub-lot shall be
approved both by the Area Roadway Engineer and the Bwgimeer. When the
average gradation test results of the corrected subdatithin the limits shown

in Table 1010-1, Column B, the sub-lot will be considerexpiable.

When the average gradation test results for a sub-deeeixany of the limits
shown in Table 1010-1, Column C, and the sub-lot cannobtyected or when
the average gradation of a corrected sub-lot exceedsf &img limits of Table
1010-1, Column B, the sub-lot will be rejected and shalkb@ved and replaced
at no additional cost to the Department unless otherapproved by the
Engineer. The replacement material shall meet thaftsp#ion requirements for
Type A ABC.

2. Anew lot, comprising 5,000 tons of ABC or a fractihereof placed after
the 2,500 tons addressed above, shall be designated ancatheadgddssurance
Sampling procedure described in Section 4 (A) shall be regéar the new lot.



In the event of the failures of two consecutive lthe, Department may withdraw its
approval of the Producer’s Quality Control Program andviaterial will then be sampled,
tested, and accepted by the Department in accordancéheignovisions of Subatrticle
520-6 (B) Type A ABC.

SECTION 7 — CHECK SAMPLES

The Contractor may request that check samples be takemavtest sample(s) fails to
meet specifications. The check samples may be takkerel@nd/or after correction. The
check samples are labeled as follows: RA-1C, RA-1D, RARA:1F, etc. The same
guidelines for obtaining and submitting samples are tolleved.



APPENDIX A

ABC Sampling Using Steel Sampling Ring

Equipment

Steel sampling ring (12-inch outside diameter, 9-inch deep)
Scoop/Large spoon

Small pick

Sample bags in good condition

Wooden mallet

Procedure

NOTE: The following procedure is for taking one-halfigeit “A” or “B”) of the sample
pair. Note that 70 pounds of material will require a mimmof 2 full bags of the M&T
sampling bag. Therefore, an “A” sample should consistare than one bag (for that
matter, so should a “B” sample). The test is to béopmed on loose lifand should not
be within 2 feet of the edge of a spread.

1. Place sample ring on flat surface of material to beete

2. Use the pick to carefully loosen material and removh sgoop or spoon and place in
sample bag.

3. Lower the ring as the material is removed. Thislmaaccomplished by lightly
tapping the top of the ring with a wooden mallet. RenaMenaterial down to the full
depth of the layer.

4. If two full bags have been obtained after the ringlmeache bottom of the layer, go to

step 6. If not, move the ring over such that the nesitipa of the ring overlaps with

the previous position (see Figure A.1). The technicidlrexercise judgment on
whether there is sufficient material within the rimglew position so that the two-bag
minimum will be attained.

Repeat steps 2 to 4.

Fill out a sample card accordingly. Again, this is eitdoe “A” or “B” sample,_but not

both A sample card must be placed in each bag of material.

o o



This is a top view of the ring. The solid circle slsotle location of the
sampling ring. The dashed circle is an example of agpéable new
location for obtaining additional material. Notetthi@e two locations
must overlap.

Figure A.1 - Moving the Sampling Ring
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APPENDIX B

Sampling Using Random Numbers

The purpose of using random numbers in taking samples mstweethat sampling is
unbiased. It prevents the preferential selectionsanaple location based on some form
of bias, such as sample appearance, etc.

Calculators with random-number generation features maysed. If this feature is not
available, random numbers may be obtained from otigeafventy-six (26) random
number tables available from the department (see egam@hapter 7 of manual). To
ensure that the numbers obtained from these tablésugreandom, a consistent pattern
must be used in extracting numbers from the tables.e @mattern is established, it shall
be used for the duration of the project.

In ABC sampling, the random numbers are typically usembtain the tonnage at which a
sample is to be obtained.

Example 1:  Type A ABC - roadway (assume a 12’ lay-downhyidt

a) Random numbers are as follows:

1234 column numbers
7316
3204
2976
8303
5556

b) Lot size = 5,000 tons
c) Take the “A” sample from the first 2,500 tons and the $Bimple from
the second 2,500 tons
d) “A” sample to be taken at
2,500 tons x 0.73 = 1,825 tons
12’ x 0.16 = 2’ from either edge
e) “B” sample to be taken at
2,500 tons x 0.32 = 800 tons + 2,500 tons = 3,300 tons
12'x 0.04 = .48 < 2" use 2’ from either edge
f) Locate “A” and “B” sampling sites based on tonnage

11



Example 2:

Type B ABC - spreader box or conveyor. belt

a) Random numbers are as follows:

1234 column numbers
9264
5858
2889
5131
9055

b) Lot size = 5,000 tons
c) Take the “A” sample from the first 2,500 tons and the $Bimple from
the second 2,500 tons
d) “A” sample to be taken at
2,500 x 0.92 = 2,300 tons
e) “B” sample to be taken at
2,500 x 0.64 = 1,600 tons + 2,500 tons = 4,100 tons
f) Locate “A” and “B” sampling sites based on tonnage

12



APPENDIX C

Table 1010-1

Aggregate Base

Course

Gradation Acceptance Ranges

Column A Column B Column C Ccli\’lumn D Column E
(Sieve Size) % Passing % Passing (beMeena}Z%‘: 3 (penalty points)
1-1/2” 100 98-100 3 1

1" 75-97 72-100 15 1
SN 55-80 51-83 20 1
#4 35-55 35-60 18 3
#10 25-45 20-50 18 2
#40 14-30 10-34 14 3
#200 4-12 3-13 7 5
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APPENDIX D

FLOW CHART OF CHECK SAMPLE
PROCEDURES
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APPENDIX E

Procedures for entering samples into HICAMs

Select “Functions”; then “Sampling”; then “Enter Sampletails”

MS - [Trai I [=]
File | Functions Inquiries References Admin Tools Window Help
F Contract Maintenance
Contract Adjustments
Contract Tracking
Contract Estimates
WES Maintenance

Training Environment

Density
Fiedd Inspection Reports
Independert Assurance
QAT

Reviey Sample Detalls
Project Certification

Authorize Samples

DOH Vendor Systen...

Receive Samples

Review Test Resuks

View Pending Contract Samples
View Pending Lah Samples

[Ready

iﬁstartl“ ] & H Jpresentationsic | ABCcIassManua\rewse‘.‘l | Microsoit Powerpoint | 3 HICAMS - [Train] GRP  zasem

Enter the “Sampled Date”
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Enter “Contract” and select “Material Type” = “Aggreg&ase Course”. Highlight
appropriate item the aggregate material is being used in.

Enter required fields under the “General” tab. Only saple needs to be created in
HICAMs for the “A” and “B” sample pair. Note the “H@ieID” has “RA-4A,4B”

HICAMS - [Train]

ct: [C201715 i Field ID: [Ra-4A,4B [
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Enter required fields under the “Cont/Loc” tab

HIiCAMS - [Train]

»Review Sample Details - Sample (Untitled)

T g

#m Review Sample Details - Sample (Untitled)
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Enter “Approved Producer/Supplier” of the product under thedBopp” tab.

If all required information has been entered, pick theevéd function. The system will
prompt you if any required field(s) has not been entefetGample ID:” will be
displayed if all information is entered and the sample sueccessively saved into HICAMS

(record Sample ID # on sample card).
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Since the HICAMs database is changed periodically, peetoasponsible for entering
data into the system should monitor the Constructiotiddmebsite for updates. The
information can be found under the “Resources & Formestien.

The Materials and Tests website can also providemdton relating to HICAMSs.
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