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VEST VI RG NI A DEPARTMENT OF TRANSPORTATI ON
D VI SION OF H GHWAYS
CONTRACT ADM NI STRATI ON DI VI SI ON

MATERI ALS PROCEDURE

PROCEDURE FOR EVALUATI NG | NDEPENDENT ASSURANCE
SAMPLES W TH SAMPLES USED FOR ACCEPTANCE

PURPCSE

To provide a procedure for the imediate evaluation of
| ndependent  Assurance (lA) Sanples wth samples wused for
accept ance.

SCOPE

This procedure is intended to apply to the foll ow ng:

Aggregate Gradations

Hot M x Asphalt

Asphal t Cont ent

Air Voids

Portl and Cenment Concrete

Air Content

Consi st ency (Sl unp)

DEFI NI TI ONS

Verification Sanples and Tests - Al of the sanples and tests
performed by the State H ghway Agency (SHA) or its designated
agent used to validate the quality and acceptability of the
materials and workmanship which have been used or are being
i ncorporated in the project.

Quality Control Sanples and Tests - Al of the sanples and tests

performed by the contractor that are performed or conducted to
fulfill the contract requirenents.
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| ndependent  Assurance Sanmples and Tests - Independent and
unbi ased sanples or other activities performed by the SHA or its
desi gnated agent who do not normally have direct responsibility
for quality control or verification sanpling and testing. 1A
samples and tests are taken to evaluate the sanpling and testing
procedures used in the acceptance program

Split Sanple - One of two selected sanples that have been hal ved,
quartered, etc. from a single sanple taken in the field. The
field sanple nust be of adequate size to render each "split
sampl e" sufficient material for test.

Adj acent Sample - One of tw field samples taken in close
proximty to each other in both tine and space. Adjacent sanples
must represent the same material, production process, and other
activity through the point of sanpling.

Proficiency Sanple - A single (honbgeneous) sanple that has been
tested by two or nore l|laboratories and used to assure that the
quality control testing is performed correctly and that the
equi prent is in calibration.

PROCEDURE - SAMPLI NG AND TESTI NG

This procedure provides a method to conpare IA sanple results
with applicable quality control and verification sanple results
for simlarity on a one-on-one basis. As outlined in the
follow ng sections, and depending upon its application, the 1A
sample may be a split sanple, an adjacent sanmple, or a
proficiency sanple.

Sanpling for one-on-one conparison should be acconplished wth
both the A sampler and quality control sanpler present (where
applicable), or the IA sanpler and the verification sanpler
present. Coordination of these activities nust be acconplished
between the Contract Adm nistration Division, Mterials Section
and the District Mterials.
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Verification Sanpling and Testing

The frequency established for verification sanples is equal to
approximately ten (10) percent of the frequency for testing given
in the contractor's Quality Control Plan for applicable itens.
Li kewi se the frequency of |A sanpling under this procedure will
be approximately ten (10) percent of the prescribed verification
sampling frequency, but not necessarily on a project by project
basi s. In this case "prescribed" refers to the nunber of
verification sanples scheduled in accordance with the acceptance
criteria and woul d not necessarily include any additional sanples
that may be scheduled by the District (for whatever reason) in
excess of their approximately ten (10) percent.

Identifying criteria, other than the normal, such as tine of
sampling, split or adjacent sanple, etc., must acconpany the
records of each sanple for proper testing and conpari son.

In all cases the IA sanple and the verification sanple wll be
taken and tested in accordance with applicable standards. | f
splitting is involved, this may be acconplished at the sanpling
site or other appropriate facility, such as the D strict
| abor at ory.

Al verification sanples that have been tested for sieve analysis
under this procedure will be retained by the District materials
until such tine that the conparison has been nade and any
dissimlarities resol ved.

After conpletion of the testing of the verification sanple, a

copy of the test results wth identifying criteria wll be
forwarded to the Contract Admnistration Division, Materials
Secti on. Imredi ately after receipt of the verification sanple
results, they will be compared to the companion |IA sanple test

results for simlarity in the manner described in applicable
sections of Section 5.0.

Quality Control Sanpling and Testing
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4.4.1

4.4.2

4.4.3

4.4. 4

The frequency for quality control sanpling and testing is
established in the contractor's approved Quality Control Pl an.
For gradations, the contractor is required as a part of the
Quality Control Plan to save all conpleted sanples at the testing
site by provisions established in Materials Letter (M) 25. The
frequency of | A sanmples under this procedure will be the random
sel ection of at |east one "saved" M 25 sanple from each testing
facility quarterly. A testing site, in this case, is defined as
one that is participating in testing aggregates for National
H ghway System (NHS) projects. This procedure will result in a

proficiency sanple, as defined, that wll be independent of the
nunber of sanples tested and saved at any one testing site, and
will not necessarily be project related. For other items, not

applicable to the provisions of M. 25 but applicable to the
validation process, the frequency of I|A sanpling wll be
approximtely one percent of the applicable quality control

testing given in the contractor's Quality Control PIan. it is

the intent of this procedure to obtain one or nore | A sanples per
applicable item per NHS testing site and/or project, whichever is
appl i cabl e.

Identifying criteria, other than the normal, such as time and
pl ace of sanpling, proficiency sanple, split, etc., nmust
acconpany the record of each sanple for proper conparison.

In all cases the IA sanple and quality control sample will be
taken and tested in accordance with applicable standards. | f
splitting is involved, this may be acconplished at the sanpling
site or other appropriate facility.

Wth regard to gradation sanples, other provisions provide a
method allowing the contractor to discard his/her M. 25 sanples

at appropriate tinmes. When, however, an |A proficiency sanple
has been selected froma testing facility as defined, all sanples
thereby represented during the selection process wll be saved

until the comparison as stated in Section 5.0 is satisfied. Note
that this procedure is not intended to inpede other provisions
relative to the M. 25 program but to take place, in nost cases,
concurrently with the District's M. 25 sanpling activities.
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In this way additional "saving” time of the remaining sanples, if

any, wll be mninmal. Coordination of this activity wll be
acconplished between the Contract Administration D vision,
Materials Section and the District Materials. Fi nal rel ease of
the saved sanples will be provided by the District Mterials in

accordance wi th other provisions.

After conpleting the testing of the proficiency sample, it wll
be conpared to the quality control sanple results as provided in
Section 5. 2.

After conpleting the testing of other applicable quality control
samples by the contractor, a copy of the test results, after
being submtted to the District with identifying criteria, wll
be forwarded to the Contract Administration Division, Mterials
Section. Imediately after receipt of the quality control sanple
results, they will be conpared to the companion |IA sanple result
for simlarity in the manner described in applicable sections of
Section 5.0.

COVPARI SON PROCEDURE
Aggregate Gadations - Split or Adjacent Sanple

Determ ne the average percent passing for each specified sieve of
the 1A and verification sanple test values (see sanple
conput ati on sheet, Attachrment 1, Columm "D").

Dependi ng upon whether the average represents a split or adjacent
sample, individually |ocate each average value to the appropriate
interval colum in Table 1 (Attachment 2).

From the appropriate interval colum, read the corresponding
value in the "Maximum D fference From Average" ( nmd) colum.
These val ues represent the maxi num difference all owed between the
average value and either of the tw results that nake up the
aver age.
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.11

.1.2

.1.3

Calculate the actual difference (ad) between each average and

either of the two values that nmake up the average. It makes no
difference which value is chosen since both are equal distance
fromtheir average. |In either case, the absolute value (no sign)

is cal cul at ed.

If the actual difference (ad) is less than the maxi mum difference
(md), the results on that particular sieve size wll be
considered simlar.

If the actual difference (ad) is greater than the maxi mum
difference (md), the results on that particular sieve size wll
be considered dissinilar.

If all the represented sieve size results are considered simlar,
then the sample evaluation is considered simlar.

If one or nore of the represented sieve size results is
considered dissimlar, then the final sanple evaluation is
consi dered dissimlar.

Aggregate G adation - Proficiency Sanple

The proficiency sanple test results wll be conpared to the
original test results of the quality control sanple in the
foll ow ng manner:

Determine the difference in test values for each of the
specification sieves by subtracting the smaller test value from
the larger test value (see sanple conputation sheet on Attachment
3).

btain the sumof the "differences" of the test val ues determ ned
in Section 5.2.1.1 above.

Determ ne the average difference in test values by dividing the
sum of the differences as described in Section 5.2.1.2 above by
the nunber of specification sieves used in the gradation test.
The value thus obtained wll be <called the AVERAGE TEST
Dl FFERENCE ( ATD) .
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If the value is less than or equal to 1.8 (ATD < 1.8), the
conparison will be considered simlar and no further analysis is
necessary. D scarding the "saved" sanples will be in accordance
with Section 4.4.4 above.

If the value of the ATD is greater than 1.8 (ATD > 1.8), the 1A
proficiency sanple will be considered dissinlar.

Hot M x Asphalt; Asphalt Content - Split or Adjacent

Determ ne the difference in asphalt content between the two test

val ues. If the difference (d) determined is less than or equal
to 0.8 (d < 0.8), then the two sanples wll be considered
simlar. If the difference determined is greater than 0.8 (d >

0.8), then the two sanple are considered dissimlar (see sanple
conput ati on sheet on Attachment 1: Asphalt Content).

Hot M x Asphalt; Ar Voids - Split or Adjacent

Determine the difference in air voids between the two test
values. If the difference (d) is less than or equal to 3.0 (d <
3.0), then the two sanples are considered to be simlar. |If the
difference determned is greater than 3.0 (d > 3.0), then the two
samples are considered to be dissimlar (see sanple conputation
sheet on Attachment 1: Air Voids).

Portl and Cenent Concrete

After conpletion of the 1A sanple (tested for air and/or slunp at

the project site), the 1A sanpler will record all test data on
the 1A form (Attachment 4). For air content determne the
di fference between the I A sanple and the project sanple. If the
difference (d) is less than or equal to 1.5 percent (d < 1.5%,
then the two air contents are considered to be simlar. If the
difference is greater than 1.5 percent (d > 1.5%, then the two
air contents are considered to be dissimlar. For consi st ency
(slunp) determne the difference between the two tests. If the
difference (d) is less than or equal to 1.5 inches (d < 1.5"),
then the two consistencies are considered simlar. If the

difference is greater than 1.5 inches (d > 1.5"), then the two
consi stencies are considered to be dissimlar.
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6.0

6.1.1

6.1.2

6.1.2.1

REPORTI NG
Verification Sanpl es

If the conparison of any of the above is simlar, then proof of
the simlarity, including all applicable calculations specified
in Section 5.0 and using a format simlar to that illustrated on
the sanple conputation sheets, wll be forwarded to the
applicable District Materials Section.

Since the testing of Portland Cenment Concrete is a field test,
and if it is found to be simlar, the conpleted form (Attachnent
4) will be included with the I A sanplers normal docunmentation to
the Contract Administration Division, Mterials Section. If,
however, the I A sanple is found to be dissimlar, the I A sanpler
will take action in accordance with Section 6.1.2.1. Note that a
calculated dissimlarity does not nean a materials failure, only
that a close exam nation of procedures and/or equipnment nmay be
necessary.

VWen the cal cul ations perforned on the form show a dissimlarity,
the 1A sanpler will take steps to try to determ ne the cause, and
in this way attenpting to resolve the dissimlarity while still
at the project site. These steps may be, but not limted to, the
fol | ow ng:

1) Note any differences in equipnment used between the I A
sampl er and project technician.

2) Revi ew procedures used.

3) If necessary, take check conparison sanple from the same
batch or from the next batch. This includes both an additional
| A sanpl e and project sanple.

4) Note any information that may add clarity to the
disimlarity.
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6.1.2.2 Al information gained from the review will be included on the
formprior to submittal to the Contract Administration D vision,
Materials Section. If the A sanpler could find no reason for
the dissimlarity and a check sanple was taken that proved
simlar, then the dissimlarity will be considered resolved and
havi ng occurred because of sonme random |l ocal material or testing
abnormality not originally detected. If the 1A sanpler could
find no reason for the dissimlarity, and a check sanple was
taken that also was dissimlar and the I A sanpler has confirned
the project technician's testing procedures, then further action
is necessary in accordance with Section 6.3. (Note, it is not
the intent of the I A sanpling procedure to inpede the progress of
the contractor; however, any unresolved dissimlarity wll be
reported to the Project Engineer.)

6.2 Quality Control Sanples

6.2.1 If the conparison of any of the above is simlar, then proof of
the simlarity, including all applicable calculations specified
in Section 5.0 and using a format simlar to that illustrated on
the sanple conputation sheets, wll be forwarded to the
applicable District Materials Section.

6.2.2 For Portland Cenent Concrete see Section 6.1.2.

6.3 Dissimlarities

6.3.1 If the conparison of any of the above is dissimlar, the
follow ng action will be taken.

6.3.1.1 The Contract Admnistration Division, Mterials Section wll

imediately notify the applicable District Mterials Section of

the 1A dissimlarity. The Contract Administration D vision,
Materials Section in conjunction with the applicable D strict
Materials Section will imrediately begin an investigation in an
attenpt to determine the cause of the dissimlarity. The
findings of this investigation will subsequently be docunented in

a Materials Inspection Report (MR).
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6.3.1.2 Results of the investigation as docunented in the MR wll be
submitted to the Federal H ghway Adm nistration. One copy wll
be submtted to the applicable District and one copy wll be
maintained in the Contract Adm nistration Division, Materials
Section's file.
2
Jg VTN
Raobert K. Tinney, Directdr
Contract Administration Division
RKT: bk

ATTACHVENTS
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SAMPLE GRADATI ON COVPUTATI ON SHEET
SPLIT OR ADJACENT SAMPLE
A B C D E F G H
Si eve I A Verification | X(bar) “md” “ad” Simlar Dissimlar
Si ze Sanpl e Sanpl e B+ C | MAXIMM | ACTuaL | 2d = ad > md
G adati on G adati on 2 Diff. Diff.
1.5” 100 100 100 0 YES
§Z 86 73 79.5 YES
#4 26 25 25.5 5 0.5 YES
#40 1 1 1 2.0 0 YES
#200 0.1 0.1 0.1 YES
Sanpl e Represents a split _ X  adjacent
Sanpl es siml ar Dissimlar X
ASPHALT CONTENT
I A Verification Di fference | Actual Simlar Dissimlar
Resul t or Quality Al | oned Di fference
Cont r ol
Resul t
6.3 6.5 0.8 0.2 YES
Sanpl e Represents a split _ X  adjacent
AIR VOIDS
I A Verification Difference | Actual Simlar Dissimlar
or Quality Al | oned Di fference
Resul t Cont r ol
Resul t
3.6 4.1 3.0 0.5 YES
Sanpl e Represents a split _ X  adjacent
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| NDEPENDENT ASSURANCE SAMPLE
MAXI MUM DI FFERENCE VALUES
GRADATI ON ANALYSI S COMPARI SON PER SI EVE

TABLE 1
Split Sanples Adj acent Sanpl es

() ()

Aver age % Max. Difference Aver age % Max. Difference

Passi ng From Aver age Passi ng From Aver age

Colum 1 Col um 2 Col um 3 Col um 4
0---> 7.0 2.0 0---> 4.5 2.5
7.5 --->11.5 2.5 5.0 ---> 7.5 3.0
12.0 ---> 16.0 3.0 8.0 ---> 10.5 3.5
16.5 ---> 19.5 3.5 11.0 ---> 13.5 4.0
20.0 ---> 23.5 4.0 14.0 ---> 16.0 4.5
24.0 ---> 27.0 4.5 16.5 ---> 18.5 5.0
27.5 ---> 31.5 5.0 19.0 ---> 21.0 5.5
32.0 ---> 36.0 5.5 21.5 ---> 23.5 6.0
36.5 ---> 42.5 6.0 24.0 ---> 26.0 6.5
43.0 ---> 65.0 6.5 26.5 ---> 28.5 7.0
65.5 ---> 71.5 6.0 29.0 ---> 31.0 7.5
72.0 ---> 76.0 5.5 31.5 ---> 34.0 8.0
76.5 ---> 80.0 5.0 34.5 ---> 37.0 8.5
80.5 ---> 83.5 4.5 37.5 ---> 40.5 9.0
84.0 ---> 87.0 4.0 41.0 ---> 44.5 9.5
87.5 --->90.0 3.5 45.0 ---> 50.0 10.0
90.5 ---> 93.5 3.0 50.5 ---> 66.5 10.5
94.0 ---> 97.0 2.5 67.0 ---> 71.5 10.0
97.5 ---> 100 2.0 72.0 ---> 79.5 9.5
80.0 ---> 81.5 8.0
To Use Tabl e

82.0 ---> 83.5 7.5
1) Cal cul ate the average percent 84.0 ---> 85.5 7.0
passing for each sieve size 86.0 ---> 87.0 6.5
for the 1A and Verification 87.5 --->88.5 6.0
sanpl e. 89.0 --->90.0 5.5
2) Individually | ocate each average 90.5 --->91.5 5.0
to the appropriate interval in 92.0 --->93.0 4.5
the Table in Colum 1 or 3 93.5 --->94.0 4.0
dependi ng on sanpl e sel ection 94.5 ---> 95.5 3.5
(split or adjacent). 96.0 ---> 96.5 3.0
3) For the maxi mumdifference (nd) 97.0 ---> 97.5 2.5
bet ween the sanple result(s) and 98.0 ---> 99.0 2.0
the average, read the values |isted 99.5 ---> 100 1.5

in colum 2 or 4 dependi ng upon the
sanmpl e sel ection.

4) If the difference between the result(s) and the average is equal to or less than
the listed value, the individual sieve size will be considered simlar. |If the
difference is greater than the listed value, the individual sieve size will be
consi dered dissimlar.
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SAVPLE GRADATI ON COVPUTATI ON SHEET

PROFI Cl ENCY SAMPLE

A B C D
Si eve I A C D fference
Size Sanpl e Sanpl e B-C
G adt ai on Gradati on
1.5” 100 100 0
EZ3 86 84 2
#4 26 23 3
#40 1 2 1
#200 0.1 0.4 0.3
Sum of the differences = 6.3
Sum of the differences = 6.3 = 1.26 (ATD)
No. of Sieves = 5
ATD D fference Simlar Di ssim | ar
Al | oned
1. 26 1.8 YES
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IA FIELD TEST
DOCUMENTATION
FOR AIR AND SLUMP COMPARISONS

A
Sampler:

Project:

Date of Test:

Check Spaces - Use Only if

Type of Test: Check Comparisons are Made
Batch ID: [Check
IA Sample ID: [Check
Verification sample ID: [Check
Quality Control Sample ID: [Check
IA Test Result: [Check
Comparison Test Result: [Check
Calculations:
Largest: - Smallest = Difference
Check: Largest: - Smallest = Difference

Similar?  For Slump The Difference Must Be 1.5 inches or Less

Yes No [Check: Yes No ]

For Air Content The Difference Must Be 1.5 % or Less

Yes No [Check: Yes No ]

If Dissimilar, Use This Space for IA Samplers Comments:



