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Abstract

This report describes the development of the Long-Term Pavement Performance (LTPP)
soil sample selection process based on the American Association of State Highway
Transportation Officials (AASHTO) model. Lab results present the bias in determining
moisture content in cohesive soil and base course aggregate samples.
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FINAL RESEARCH REPORT
on the
SHRP SOIL MOISTURE PROFICIENCY SAMPLE PROGRAM

One element of Quality Assurance (QA) for laboratory testing that
was deemed to be of key importance by SHRP, as a result of Expert
Task Group (ETG) recommendations, is the American Association of
State Highway and Transportation Officials (AASHTO) accreditation
program (AAP) for laboratories. All laboratories providing long
term pavement performance (LTPP) testing services were required
to be accredited by AAP. Most of the laboratory tests on LTPP
field samples were addressed by the AAP, which includes on site
inspections of equipment and procedures, and participation in
applicable proficiency sample series. However, a few critical
tests in the SHRP LTPP studies were not fully addressed. After
extensive consultation and careful study, it was determined that
supplemental programs should be designed to provide assurance of
quality test data in a manner similar to that provided by AAP for
other tests.

The Soil Moisture Proficiency Sample Program was one of the
supplemental programs approved for implementation. The program
was designed to provide precision and bias data concerning
standard tests for moisture content of subgrade soils and base
course aggregates.

The so0il moisture program was modeled after the familiar AASHTO
Materials Reference Laboratory (AMRL) proficiency sample
programs at +the National Institute of Standards and Technology
(NIST). The moisture samples were prepared and distributed to
participants, the raw test data was collected and coliated, and a
report documenting the program was issued for SHRP by the AMRL.

Two different cohesive soils were supplied for the program by the
Maryland Department of Transportation's Materials Laboratory.
These soils were from the same sources that were used in the Type
II Soil Proficiency Sample Program. Soil classification data is
contained in appendix I.

Two different base course aggregates were supplied for the

program by the University of Nevada-Reno. The aggregates were
from the same sources that were used in the Type I Proficiency
Sample Program. It 1is also noted that these materials were

obtained from SHRP reference material sources, Watsonville
Granite at Monterey, California and Kaiser at Pleasonton,
California. Classification data for +the materials wused is
contained in appendix I.

AMRL thoroughly blended, then split each of the four primary
materials into +*two approximately equal parts, one part +to



eventually provide material for dry samples and the other part to
eventually provide material for wet samples. EFach of these 8
parts was then split again into two approximately equal portions
designated as split A and split B. Each of the 16 splits(8 A and
8 B) was then split to yield 64 test samples. 8 of the sets of
64 samples were finally processed for distribution in an air
dried condition and +the other 8 sets were processed for
distribution in a wet condition. Finally, 20 groups of 3 test
samples each were randomly selected from each of the 16 sets of
64 test samples and identified for shipment to each participating
laboratory. Every participant received a +total of 48 test
samples (16 groups of 3 test samples each).

All samples were selected and identified in accordance with
statistically acceptable random procedures. The entire
experiment was designed in consultation with SHRP statisticians
to allow a complete components of wvariance analysis +to be
conducted as resources allowed.

Instructions to the participants (appendix I1II, page 7) provided
directions concerning test sequencing, identification and
procedure to follow (AASHTO T265).

Raw test data was returned to AMRL for collation and
incorporation into the AMRL report (appendix II). The report was
forwarded to the SHRP Quality Assurance Engineer when all data
had been received. It was then transmitted to +the SHRP
Statistician for analysis and determination of test precision and
bias. '

The Statistician's report (appendix V) provides a full
explanation of the data analysis along with complete information
derived therefrom.

Precision statements (appendix VII) were drafted in the standard
AASHTO\ASTM format for use by standards writing committees as
they deem appropriate.

The appendices to this report contain the complete set of
supporting documents for this program as 1listed in +the table of
contents.

Seventeen (17) laboratories participated in +this experiment.
Each participant has made a substantial contribution to the
successful completion of SHRP research in the LTPP program.

The participants are listed in Appendix II, page 11l.
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SHA-730-32
REVISED 3-75
MATERIALS AND RESEARCH
Laboratory Worksheet
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SHA-730-32
REVISED 3-73

MATERIALS AND RESEARCH
Laboratory Worksheet

COMBINED HYDROMETER, SIEVE ANALYSIS AND TEST DATA SHEET
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SHRP PROFICIENCY SAMPLES
FOR RESILIENT MODULUS TESTING

OF UNBOUNDED MATERIAL
(Gradation)

15" 100

1" | 82
3/4" 73

1/2" 61
3/8" 52

#4 39

#8 27
#16 , 21
#30 15
#50 10
#100 8
#200 6

AASHTO Soil Classification Unified Soil Classification
A-l-a GW-GM
PLASTIC INDEX
np
Material Identification Specific Gravity of Specific Gravity of
Material Passing #4 Material Retained on #4
Watsonville 2.777 2.865
Pleasonton 2.713 2.748
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SHRP Moisture Content
Proficiency Sample

Program



S.H.R.P. Moisture - Content Proficiency Sample Program

CONTENTS

Correspondence Document

The correspondance document that was mailed to the 17 laboratories participating
in the S.H.R.P. Moisture Content Proficiency Sample Program, consists of an
Instruction page, a copy of the Standard Test method, and a Data sheet to be used
for recording test results.

* Although only 17 complete samples were distributed by AMRL, (17 laboratories
participated in the Proficiency Sample Program) 20 complete samples were
prepared, leaving 3 complete samples to serve as replacements in case of loss or
damage during shipment. As a result, the following report reflects the in-house
data recorded for 20 complete samples. (A complete sample is defined as 16 Sets
of 3 sub-samples each, with one Set coming from each of the 16 Sample Types).

Section 1 - Master Identification Record

Laboratory Jdentification Sheet

This sheet identifies each laboratory participating in the program. Each
laboratory was assigned a number which 1s used to identify and trace the
laboratories data.

Test Sample Splitting Procedure

This document illustrates the process used to split the material from the Split
A or Split B portion to yield 64 sub-samples. Each of the 4 Primary materials was
blended and then split into 2 approximately equal portions. Each of these
portions was then split to yield 2 portions, one half being identified as Split
A, and the other half being identified as Split B. Each of the splits, (Split A
or Split B) was then split to yield 64 sub-samples. Each laboratory was shipped
3 randomly selected sub-samples from the 64 sub-samples. (3 sub-samples
constitute one Set for a particular material type.

Sample Type Identification Sheet

This document describes the attributes of each of the 16 different sample types.
It also identifies the four primary materials that were used to in preparing the
samples. Each laboratory was shipped one set, (3 sub-samples) from each of the
16 Sample Types.

Each Sample Type is described by the following criteria:

* Primary material type. (Aggregate 1 or Aggegate 2, Soil 1 or Soil 2)

* Which half of the split the sample originated from. (Split A or Split B)
* Moisture condition of the material. (Air dry, Plastic Limit or Saturated
Surface Dry.

17
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To approximate the plastic 1limit or saturated surface dry condition, the
following moisture contents were added to the air dry samples:

* Aggregate 1 --> 2.00 + .04% moisture.
* Aggregate 2 --> 3.00 %+ .04% moisture.
%* Soil 1 --> 15.00 + .04% moisture.
% Soil 2 --> 25.00 + .04% moisture.

Laboratory Sub-Sample Identification Sheet

These sheets identify the 3 randomly selected sub-samples that were assigned to
each laboratory for a particular sample type. The sub-samples that each
laboratory received are identified by sample type number and the letter a, b or
¢ on the data sheets. The sheets also identify the proper set testing sequence
for that set of 3 sub-samples. The numbers were assigned using the Lotus random
number generator function.

Example: For Sample Type No. 1, Laboratory No. 1 was assigned sub-sample No.'s
12, 42 and 57. These 3 sub-samples are identified as Sample#’s la, 1b and lc
respectively. These 3 sub-samples were labeled Set #ll1, meaning that from the
total group of 16 sets received by the laboratory, Sample Type No. 1 would be
the eleventh set tested.

laboratory Set Testing Sequence Table
This table shows the Set Testing Sequence for all of the laboratories. There is

a column for each sample type and a row for each laboratory.

Section 2 - Master Data Record

Master Data Record

These are the data tables used to record the mass and the amount of moisture
added to the sub-samples prepared by AMRL. These data sheets may be compared with
the Returned Data Sheets shown in Section 3.

Section 3 - Returned Data Sheets

Returned Data Sheets
These data sheets were filled out by participating laboratories and returned to
AMRL.

Returned Tare Weights
% Note that Laboratory No.’'s 3, 7, 9, 10, 11, 13 and 19 did not comply with the

‘request to record the tare weights of the bags on the back of the Data Sheet.

* When comparing the respective masses of the sub-samples on the Master Data
Sheets with the masses of the sub-samples submitted from the laboratories on
the Returned Data Sheets, it appears that some of the laboratories may not have
used the entire sub-sample when testing for moisture content.



Errors in processing

Note 1: Laboratory No. 15 received two sets identified as Set #1. The Set
containing Sub-Samples 94, 9b and 9¢ was inadvertantly identified as Set #1 when
it should have been Set #3. The situation was explained to the laboratory prior
to testing and is considered resolved.

Note 2: Laboratory No. 11, Set 8, Sample 9b had an excessive amount of moisture
added to the sample. This error is reflected in the laboratories returned data
sheet.

Written and Conducted by: 2 2

Gregory V. Uherek, AMRL Research Associate
October, 1990

19
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Date

Name of laboratory manager
Laboratory name and address

Subject: SHRP Moisture Content Proficiency Test Samples

Dear (insert name):

SHRP has engaged the AASHTO Materials Reference Laboratory to prepare and distribute
proficiency test samples for moisture content determination. In connection with this effort,
we are sending two boxes containing 16 sets of material to your laboratory. Each set of
material is identified with a Set Number from 1 to 16 and contains three double-bagged test
samples identified with a Sample Number. The two boxes you receive should contain forty-
eight test samples (16 sets containing 3 samples each).

Please determine the moisture content of each sample in accordance with Section 5 of AASHTO
T265-86. A copy of this standard is attached for your convenience. Test each set
individually and in numerical order according to the Set Number (i.e. Begin testing with Set
Number 1 and end testing with Set Number 16.). Do not open the bags containing a test sample

until the test sample is ready to be tested. Opening the sample bags too soon may affect the
moisture content of the samples.

Please use the enclosed data sheet to record your test results. (Additional copies of this
letter, test method T265 and the data sheet have been included in each box of material being
sent to your laboratory.) Set and Sample Numbers have been entered in the appropriate
columns on the data sheet and are exclusive to your laboratory. Record all weights to the
nearest 0.1 g and calculate and report the moisture content to the nearest 0.01%. After

testing record the weight of the bag containing each sample and the applicable Set and Sample
Number on the back of the data sheet.

Please test all samples as soon as possible, but no later than thirty days after receipt, and
return a completed data sheet: Gregory Uherek, AASHTO Materials Reference Laboratory,
Building 226, Room A365, Gaithersburg, Maryland 20899.

If you have any questions, or if the samples received are damaged or incomplete, please
contact Greg Uherek at (301) 975-6704.

Sincerely,

Peter A. Spellerberg, Assistant Manager
AASHTO Materials Reference Laboratory

Enclosures



142 METHODS OF SAMPLING AND TESTING T263
N
NS

Standard Method of Test for
Laboratory Determination of Moisture Content of Soils

AASHTO DESIGNATION: T 265-86
(ASTM DESIGNATION: D 2216-71 (1980))

. SCOPE

1.3 This method covers the laboratory determination of the moisture content of soil.

1.2 The following applies to all specified limits in this standard: For the purposes of determining
conformance with these specifications, an observed value or a calculated value shall be rounded off
“o the nearest unit” in the last right-hand place of figures used in expressing the limiting value, in
sccordance with the rounding-off method of AASHTO R-11, Recommended Practice For Indicating
Which Places Of Figures Are To Be Considered Significant In Specified Limiting Values.

. DEFINITION

2.1 Moisture or Water Content of a Soil—The ratio, expressed as a percentage, of the weight of
vater in a given mass of soil (0 the weight of the solid particles. Practical application is to determine
he weight of water removed by drying the moist s0il to a constant weight in a drying oven controlled
11230 £ 9 F(110 £ S C)and to use this value as the weight of water in the given soil mass. The weight
o soll remaining after over-drying is used as the weight of the solid particles.

» APPARATUS

3.1 Drying Oven, thermostatically-controlled, preferably of the forced-draft type, capable of
eing heated continuously at a temperature of 230 + 9 F (i10 £ § C).

3.2 Balance —~The balance shall conform (o the requirements of AASHTO M 231, for the class
)f general purpose balance required for the principal sample weight of the sample being prepared.

3.3 Containers—Suitable containers made of material resistant to corrosion and not subject to
nange in weight or disintegration on repeated heating and cooling. Containers shail have close-fitting
ds to prevent loss of mositure from samples before initial weighing and to prevent absorption of
roisture from the atmosphere following drying and before final weighing. One container is needed
¥ each moisture content determination.

» TEST SAMPLE
4.1 Select a representative quantity of moist soil in the amount indicated in the method of test.

" no amount is indicated, the minimum weight of the sample shall be in accordance with the follow-
1§ (able:

Minimum

Weight of

Maximum Particle Size Sample, g
No. 40 (0.425 mm) sieve .10
No. 4 (4.75 mm) sieve 100
% in. (12.5 mm) 300
1 in. (25.0 mm) 300

2 in. (50 mm) 1000

T265 METHODS OF SAMPLING AND TESTING 1143
S. PROCEDURE

§.1 Weigh a clean, dry container with its lid, and place the moisture content sample in the con-
tainer. Replace the lid immediately, and weigh the container, including the lid and the moist sample.
Remove the lid and place the container with the moist sample in the drying oven maintained at &
temperature of 230 x 9 F(110 x S C) and dry to a constant weight (Notes | and 2), Immediately upon
removal (rom the oven, place the lid and allow the sample 10 cool to room temperature. Weigh the
container including the lid and the dried sample (Notes 3 and 4).

NOTE 1-Cheching every moisiure content sample (0 delermine (hat i is dried 10 8 consiamd weight is impraciical. In most cases,
drying of a moisture conient sample overnight (15 or 16 h) is sufficiens. In cases where Ihere is doubt concerning the adequacy of over-
night drying, drying should be continued umtil the weights afier (two successive periods of dryiag indicate 80 change in weight. Sampier
of sand may often be dried (0 constant weight in & period of several hours. Since dry s0il may abeotd moistuce f10m wet samples, dried
samples should be removed before placing wet samples in the oven.

NOTE 2—Oven-drying 81 230 2 9 F (110 £ 3 C) does mot resull in reliable moisture contens values for soil containing gypsum or
olher minersls having loosely bound water of hydralion or for soil ing significam amounts of organic matesial. Rekiable
moisture contens values for 1hese s0ils can be obtained by drying in an oven st sppronimately 140 F (60 C), or by vacuum desiccation a1
a pressure of approximately 10 mm Hg and at 8 temperature not lowes thas 73 F (2) C).

NOTE )—A container without a id may be used provided the moist sample is weighed immediately after being taken sad providing
Ihe dried sample is weighed immediately after being removed from Ihe oven or after cooling in & desiccator.

NOTE 4~-Moi content les should be discarded and thould aoe be used in any other tesis.

6. CALCULATION

6.1 Cakulate the moisture content of the soil as follows:

w = [(weight of moisture)/(weight of oven-dry soil)] x 100 = W, - WY/(W, - W)} x 100
where:

w = moisture content, %

W, = weight of container and moist soil, g,

W ; = weight of container and oven-dried soil, g, and
W, = weight of container, g.

6.2 Calulate the percent of moisture content to the nearest 0.1 percent.
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Laboratory Name Laboratory No.
Set# Sample# Beginning Ending Moisture Set# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 10ss(0.01%) weight(0.1g) weight(0.1g) loss(0.01%)
1 5a 9 10a
5b 10b
5c 10c
2 3a 10 6a
3b 6b
3c 6¢
3 12a 11 1a
12b 1b
12¢ 1c
4 13a 12 8a
13b 8b
13c 8c
5 4a 13 2a
4b 2a
4c 2c
6 15a 14 16a
15b 16b
15¢ 16¢
7 14a 15 11a
14b 11b
14c 11c
8 9a 16 7a
9b 7o
9¢ 7c

Each set of three samples is 10 be tested individually and in numerical order according to the set number.
Please be certain to fill in the correct blanks on the data sheet.

Responsible Technician, Date:

Checked and Approved, Date:




Section 1

Master Identification Record

27



S.H.R.P. MOISTURE CONTENT PROFICIENCY SAMPLE PROGRAM
Participating Laboratories

Braun Engineering Testing, Inc.
Minneapolis, Minnesota 55435

California Department of Transportation
Sacramento, California 95819

Federal Highway Administration
Denver, Colorado 80225

Florida Department of Transportation
Gainesville, Florida 32602

Iowa Department of Transportation
Ames, Iowa 50010

Kansas Department of Transportation
Topeka, Kansas 66611

Law Engineering
Atlanta, Georgia 30324

Maryland State Highway Administration
Brooklandville, Maryland 21022

Minnesota Department of Transportation
Maplewood, Minnesota 55109

Nevada Department of Transportation
Carson City, Nevada 89712

Oregon State Highway Division
Salem, Oregon 97310

PSI
Pittsburgh, Pennsylvania 15220

Southwestern Laboratories
Houston, Texas 77249

Texas State Department of Highways and
Public Transportation
Austin, Texas 78731-6033

University of Nevada-Reno
Reno, Nevada 89557-0030

West Virginia Department of Transportation
Charleston, West Virginia 25311

Western Technologies Inc.
Phoenix, Arizona 85036
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S.H.R.P. Moisture Content Proficiency Sample Program
Test Sample Splitting Procedure

Split A or Split B

i

1 -emen-

A0 A0 B0 0 8 A0 0o

THE BOTTOM ROW OF THE DIAGRAM REPRESENTS THE 64 SUB-SAMPLES AS SPLIT FROM THE ORIGINAL TEST SAMPLE.,
EACH PARTICIPATING LABORATORY WILL RECIEVE 3 RANDOMLY SELECTED SUB-SAMPLES.



S.H.R.P. Moisture Content Proficiency Sample Program
Sample Type Identification Sheet

SAMPLE TYPE NO. SAMPLE DESCRIPTTION
| DO Aggregate 1, Split A, SSD Condition
2ot reesae s Aggregate 1, Split B, SSD Condition
K JS OO Aggregate 2, Split A, SSD Condition
SRR Aggregate 2, Split B, SSD Condition
5 nnees Aggregate 1, Split A, Air Dry Condition
6.t Aggregate 1, Split B, Air Dry Condition
T eeereseesstsenesasasssessscsnsases Aggregate 2, Split A, Air Dry Condition
8t Aggregate 2, Split B, Air Dry Condition
..o nessearsanes Soail 1, Split A, Plastic Limit Condition
10.....ooiiriccnesssensnennanenn. 9011 1, Split B, Plastic Limit Condition
) 5 OO Soil 2, Split A, Plastic Limit Condition
12t Soil 2, Split B, Plastic Limit Condition
13. e Sail 1, Split A, Air Dry Condition
14 Soil 1, Split B, Air Dry Condition
15t Sail 2, Split A, Air Dry Condition
16 Soil 2, Split B, Air Dry Condition

PRIMARY

MATERIALS USED

Aggregate 1 - Watsonville, Supplied by University of Reno, Nevada
Aggregate 2 - Pleasonton, Supplied by University of Reno, Nevada

Soil 1 - **, Supplied by the Department of Highways, Maryland
Soil 2 - **, Supplied by the Department of Highways, Maryland

31



S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 1

Aggregate No. 1, Split A, Saturated - Surface - Dry Condition

REMAINDERS : 23, 22, 40, 63
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 2

Aggregate No. 1, Split B, Saturated - Surface - Dry Condition

REMAINDERS : 8, 17, 62, 10
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 3

Aggregate No. 2, Split A, Saturated - Surface - Dry Condition

REMAINDERS : 56, 49, 21, 27
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 4

Aggregate No. 2, Split B, Saturated - Surface - Dry Condition

REMAINDERS : 31, 52, 5, 54
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 5

Aggregate No. 1, Split A, Air - Dry Condition

REMAINDERS : 56, 53, 62, 50
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 6

Aggregate No. 1, Split B, Air - Dry Condition

REMAINDERS

s 57, 63, 42, 10
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 7

Aggregate No. 2, Split A, Air - Dry Condition

REMAINDERS : 13, 63, 14, 3
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 8

Aggregate No. 2, Split B, Air - Dry Condition

REMAINDERS : 54, 30, 63, 46
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

PLE TYPE NO. 9

Soil No. 1, Split A, Plastic - Limit Condition

REMAINDERS : 21, 22, 36, 6
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 10

Soil No. 1, Split B, Plastic - Limit Condition

REMATINDERS : 45, 64, 49, 15

41



S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 11

Soil No. 2, Split A, Plastic - Limit Condition

EMAINDERS : 56, 22, 36, 16
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 12

Soil No. 2, Split B, Plastic - Limit Condition

REMAINDERS : 26, 2, 47, 37
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 13

Soil No. 1, Split A, Air - Dry Condition

REMAINDERS : 30, 38, 36, 6
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S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 14

Soil No. 1, Split B, Air - Dry Condition

REMAINDERS : 55, 17, 33, 11
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S.HR.P.

Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 15

Soil No. 2, Split A, Air - Dry Condition

REMAINDERS : 40, 38,

46




S.H.R.P. Moisture Content Proficiency Sample Program
Laboratory Sub-Sample Identification Sheet

SAMPLE TYPE NO. 16

Soil No. 2, Split B, Air - Dry Condition

REMAINDERS : 50, 64, 33, 46

47
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S.H.R.P. Moisture - Content Proficiency Sample Program
Laboratory Set Testing Sequence Table
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S.HLR.P. Master Data Sheet

Lab Name: Laboratory No. 1
Set{} | Samplef | Beginning Ending Moisture Set{} | Samplef} | Beginning Ending | Moisture
weight weight Content weight weight Content
(0.1 g) (0.1 g) (0.01%) 0.1 g) (0.1 g) (0.01%)
—_ﬁm —
1 5a 873.9 air dry 9 10a 373.5 429.5 14.99
5b 839.2 air dry 10b 337.0 387.6 15.01
Sc 800.0 air dry 10c 363.3 417.8 15.00
2 | 3a 659.4 679.1 2,99 10 6a 749.5 air dry
3 782.6 806.1 3.00 6b 633.6 air dry
3c 952.3 980.9 | 3.00 6c 473.5 air dry
3 12a 412.5 515.6 24.99 11 la 833.8 850.5 2.00
12b 388.8 486.0 25,00 1b 658.7 671.8 1.99
12¢ 537.7 672.2 25.01 lc 1037.0 1057.7 2.00
4 13a 453.7 air dry 12 8a | 598.3 air dry
13b 364.3 air dry 8b 889.7 air dry
13c 336.0 air dry 8c 643.4 air dry
5 4a 699.1 720.1 3.00 13 2a 540.3 551.2 2.02
4b 700.1 721.1 3.00 2b 673.3 686.8 2.01
4e 713.1 734.5 3.00 2¢ 939.9 958.7 2,00
6 15a 547.3 air dry 14 16a 449.0 air dry
15b 478.0 air dry 16b 417.4 air dry
15¢ 363.2 air dry 16c 334.8 air dry
7 l4a 303.2 air dry 15 11a 351.2 439.1 25.03
14b 340.6 air dry 11b 488.0 610.0 25.00
l4c 381.5 air dry 1lc 471.7 589.6 25.00
8 9a 347.3 399.4 15.00 16 7a 1024.7 air dry
9b 347.1 399.2 15.01 7b 825.2 air dry
9c 311.7 358.5 15.01 7c 847.2 ailr dry




Lab Name: Laboratory No. 2
Beginning Moisture Setf} | Samplejf | Beginning Ending | Moisture
weight Content veight weight Content
(0.1 g) (0.01%) (0.1 g) (0.1 g) (0.01%)

1 .0
.9 .4
.2 .6
.6 .5
.2 4
.4 .6
.5 .3
.0 .6
.7 .0
g .1
.2 .0
.7 .1
.4 .3
.8 air dry
.0 air dry
6 8a 1156.1 air dry 14 10a 352.8 405.7 14.99
8b 878.6 alr dry 10b 404.9 465.6 14,99
8¢ 698.6 air dry 10c 267.0 307.1 15.02
7 15a 394.2 air dry 15 1la 379.9 474.8 24.98
15b 407.2 air dry 11b 428.7 535.9 25.01
15¢ 360.7 air dry 11lc 364.3 455.4 25.01
8 2a 552.2 563.2 1.99 16 Sa 1016.9 air dry
2b 770.7 786.1 2.00 5b 824.9 air dry
2c 651.9 664.9 1.99 Sc 860.5 air dry




Lab Name: Laboratory No. 3
Set{} | Samplef} | Beginning Ending Moisture Setj} | Sampleff | Beginning Ending | Moisture
weight wveight Content wveight welght Content
(0.1 g) (0.01%) (0.1 g) (0.1 g) | (0.01%)
r_l— la 838.2 9 l6a 525.9 air dry
1b 921.7 16b 556.3 air dry
lc 797.3 lé6c 500.3 air dry
2 9a 346.2 10 4a 787.7 811.3 3.00
9b 289.5 4b 768.0 791.0 2.99
9¢ 315.3 4c 958.2 987.0 3.01
3 7a 681.3 11 10a 340.4 391.4 14.98
7b 723.5 10b 373.7 429.8 15.01
7c 891.1 10c 262.2 301.5 15.00
4 6a 872.7 12 11a 386.0 482.5 25.00
6b 804.8 11b 499.6 624.5 25.00
6c 784.9 11c 423.6 529.5 25.00
5 13a 337.0 13 l4a 335.6 air dry
13b 288.0 14b 303.5 air dry
13¢ 334.9 l4c 224.8 air dry
6 3a 1036.3 1067 .4 14 15a 475.7 air dry
3b 822.8 847.5 15b 360.6 air dry
3c 1087.6 1120.2 15¢ 583.6 air dry
7 Sa 791.4 15 8a 698.3 air dry
5b 642 .4 8b 867.0 air dry
S5c 861.0 8c 782.7 air dry
8 2a 851.0 868.0 16 12a 406.8 508.5 25.00
2b 880.4 898.0 12b 447.7 559.6 24.99
| | 2c__ &).7 i 837.1 1 12¢ _12_6.0 e v532.5 25.00
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Lab Name: Laboratory No. 4
Seti} | Samplej} | Beginning Ending Moisture Sampleff | Beginning Ending | Moisture
weight weight Content weight weight Content
(0.1 g) (0.1 8) (0.01%) (0.1 g) 0.1 g) (0.01%)
e e RN S B = e
1 10a 340.1 391.0 14.97 12a 483.7 604.6 24.99
10b 297.7 342.4 15.02 12b 420.9 526.1 24.99
10c 334.1 384.1 14.97 12¢ 445.5 556.9 25.01
I 2 3a 867.2 893.2 3.00 Sa 786.2 air dry
3b 769.0 792.1 3.00 5b 761.5 air dry
3c 822.8 847.6 j.ol S5¢ 770.9 air dry
3 %9a 327.0 376.0 14.98 l4a 326.2 air dry
9b 321.1 369.3 15.01 14b 391.3 air dry
9¢ 322.8 371.2 14.99 l4c 389.6 air dry
4 13a 398.7 air dry 4a 701.2 722.2 2.99
13b 352.6 air dry 4b 806.8 831.0 3.00
13c 371.0 air dry 4e 613.7 632.1 3.00
5 7a 878.5 air dry 6a 950.7 air dry
7b 848.5 air dry 6b 691.8 air dry
Tc 796.0 air dry 6c 669.4 air dry
6 8a 903.8 air dry la 980.4 1000.0 2.00
8b 797.9 air dry 1b 858.6 875.8 2.00
8¢ 771.2 air dry lc 1048.1 1069.1 2.00
7 15a 296.0 air dry l6a 469.0 air dry
15b 608.2 air dry 16b 353.0 air dry
15¢ 404.4 air dry l6c 436.2 air dry
8 2a 563.3 574.6 2.01 1la 399.7 499.6 24.99
2b 933.7 952.4 2.00 11b 423.2 529.0 25.00
2¢ 779.1 794.7 2.00 llc 387.8 484 .8 25.01
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Lab Name: Laboratory No. 5
Sampleff | Beginning Ending Moisture Setf} | Samplef} | Beginning Ending | Moisture
veight Content weight Content
(0.1 g) (0.01%) (0.1 g) (0.01%)
857.5 3.00
1098.0 3.00
.3 960.3 3.00
2 la 734.0 748.7 2.00 10 2a 824.1 840.5 1.99
1b 788.8 804.5 1.99 2» 949.5 968.6 2.01
lc 1031.9 1052.5 2.00 2c 896.7 914.6 2.00
3 6a 950.4 air dry 11 8a 983.7 air dry
6b 727.0 air dry 8b 734.2 air dry
6c 1057.5 air dry 8c 846.7 air dry
4 lla 512.9 641.1 25.00 12 l4a 267.1 air dry
11b 436.0 545.0 25.00 14b 361.4 air dry
1llc 480.9 601.1 24.99 l4c 348.9 air dry
S 13a 377.3 air dry 13 7a 969.9 air dry
13b 357.0 air dry 7b 835.3 air dry
13c 358.1 air dry Tc 737.0 air dry
6 10a 331.3 381.0 15.00 14 4a 788.2 811.8 2.99
10b 371.1 426.7 14.98 A 4b 848.4 873.9 j.ol
10c 327.7 376.8 14.98 4c 816.0 840.5 3.00
7 12a 383.3 479.1 24.99 15 15a 400.7 air dry
12b 431.3 539.1 24.99 15b 613.2 air dry
12¢ 401.8 502.3 25.01 15¢ 341.6 air dry
8 9a 333.7 383.8 15.01 16 Sa 889.4 air dry
9b 293.8 337.9 15.01 S5b 869.0 air dry
9c 319.0 366.9_ 15.02=l 5c 775.1 air dry
=8 e == Z ] = = e == e — ;
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Lab Name: Laboratory No. 6
Set{ | Sample# | Beginning Ending Moisture Samplef/ | Beginning Ending | Moisture
weight weight Content wveight weight Content
(°t£_§3~u_m§9:}_??“‘"(?;flfl__ I D (0.1 g) (0.1 g) | (0.01%)
1 4a 1097.5 1130.4 3.00 16a 416.6 air dry
4b 824.5 849.2 3.00 16b 345.5 air dry
4c 745.0 7167.4 3.01 l6c 371.0 air dry
2 8a 810.3 air dry l4a 320.3 air dry
8b 761.0 air dry 14b 365.3 air dry
8c 897.4 air dry l4c 387.1 air dry
3 . la 727.4 air dry 13a 375.8 air dry
7b 718.1 air dry 13b 322.2 air dry
Tc 767.9 air dry 13c 420.8 air dry
4 2a 703.2 717.3 2.01 la 793.8 809.7 2,00
2b 983.5 1003.3 2.01 1b ' 630.5 643.1 2.00
2c 594.1 606.0 2.00 le 759.7 775.0 2.01
5 3a 922.8 950.5 3.00 6a 914.0 air dry
3b 887.9 914.5 3.00 6b 832.4 air dry
3c 1035.0 1066 .2 3.01 6c 762.0 air dry
6 1la 476.4 593.1 25.02 15a 461.6 air dry
11b 412.5 515.6 24.99 15b "301.0 air dry
1lc 474.6 593.3 25.01 15¢' 404.6 air dry
7 10a 250.0 287.5 15.00 12a 485.8 607.3 25.01
10b 338.3 389.0 14.99 12b 374.3 467.9 25.01
10c 359.7 413.6 14.98 12¢ 456.7 570.9 25.01
8 9a 291.8 335.6 15.01 Sa 886.0 air dry
9b 297.0 341.6 15.02 5b 685.5 air dry
9c 350.0 402.5 15.00 5¢ 895.6 air dry
- - R o = o — — - S = I
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Lab Name: Laboratory No. 7

Set{f | Sample# | Beginning Ending Moisture Setf/ | Samplej} | Beginning Ending | Moisture
weight wveight Content weight weight Content
(0.1 g) (0.1 g) (0.01%) (0.1 g) (0.1 g) | (0.01%)
1 2a 880.9 898.5 2,00 9 13a 302.3 air dry
2b 736.2 750.9 2.00 13b 355.6 air dry
2¢ 680.3 693.9 2.00 13c 355.0 air dry
2 " 9a 310.2 356.7 14.99 10 16a 473.4 air dry
9b 337.4 388.0 15.00 16b 523.2 air dry
9¢ 312.4 359.3 15.01 léc 412.4 air dry
3 10a 349.4 401.7 14.97 11 3a 780.0 803.4 3.00
10b 260.8 299.9 14.99 3b 655.7 675.4 3.00
10c 321.1 369.3 15.01 3c 951.8 980.4 3.00
4 15a 392.8 air dry 12 la 787.4 803.1 1.99
15b 584.0 air dry 1b 826.0 842.5 2.00
15¢ 419.8 air dry lc 745.6 760.5 2.00
5 6a 1102.6 air dry 13 l4a 370.3 air dry
" 6b 729.7 air dry 14b 325.9 air dry
6c 841.9 air dry l4ce 293.7 air dry
6 5a 972.6 air dry 14 12a 498.0 622.5 25.00
5b 794.7 air dry 12b 527.1 658.9 25.00
5¢ 965.0 air dry 12¢ 422.2 527.8 25.01
7 4a 1027.7 1058.5 3.00 15 8a 691.0 air dry
4b 935.7 963.9 j.on 8b 754.0 air dry
4e 911.7 939.1 3.o1 8c 867.2 air dry
8 1la 464 .8 581.0 25.00 16 7a 643.7 air dry
11b 449.1 561.5 25.03 7b 726.8 air dry
l1lc 467.4 584.3 25.01 7c 963.1 air dry
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Lab Name:
Set# | Sampleff | Beginning | Ending | Moisture
wveight weight Content
(0.1 g) (0.1 g) (0.01%)
1 9a 320.9 369.0 14.99
9b 379.8 436.8 15.01
9c 380.7 437.8 15.00
2 13a 278.0 air dry
13b 348.4 air dry
13c 336.6 air dry
3 S5a 639.2 air dry
5b 753.9 air dry
Sc 804.8 air dry
4 lla 411.6 514.5 25.00
11b 472.4 590.6 25.02
l1lc 394.3 492.9 25.01
5 8a 962.3 air dry
8b 901.7 air dry
8c 675.9 air dry
6 7a 802.6 air dry
7b 695.8 air dry
7c 789.7 air dry
7 la 1076.3 1097.8 2.00
1b 977.9 997.5 2.00
lc 904.7 922.9 2.01
8 10a 348.4 400.6 14 .98
10b 352.2 405.0 15.00
| 10c 342 .4 393.8 15.0{__J
= == = = =t == === =

Laboratory No. 8
Samplef} | Beginning Ending | Moisture
weight weight Content
» » (0.1 g) (0.1 g) (0.01%)
15a 373.1 air dry
15b 353.6 air dry
15¢ 310.4 air dry
4a 776.2 799.5 3.00
4b 620.0 638.6 3.00
4c 936.3 964 .4 3.00
2a 579.1 590.7 2.00
2b 779.8 795.5 2.01
2c 911.4 929.5 1.99
12a 394.2 492.8 25.01
12b 544.3 680.4 25.00
12¢ 398.1 497.6 24.99
3a 732.9 754.9 3.00
3b 977.0 1006.3 3.00
3c 1068.8 1100.7 2.98
16a 337.7 air dry
16b 532.4 air dry
1l6c 439.1 air dry
l4a 309.3 air dry
14b 354.5 air dry
l4c 388.2 air dry
6a 1001.1 air dry
6b 683.0 air dry
6c - 806.6 air dry
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Lab Name: Laboratory No. 9
Set{} | Samplejf} | Beginning Ending Moisture Setf} | Samplef} | Beginning Ending Hoistur§
weight weight Content weight weight Content
(0.1 g) (0.1 g) (0.01%) (0.1 g) (0.1 g) | (0.01%)
1 10a 348.7 401.0 15.00 9 5a 697.0 air dry
10b 285.5 328.3 14.99 5b 1000.0 air dry
10c 380.3 437.4 15.01 Sc 834.2 air dry
2 7a 770.8 air dry 10 l4a 365.8 air dry
7b 688.1 air dry 14b 308.9 air dry
7c 685.8 air dry l4c 288.2 air dry
3 6a 1177.3 air dry 11 8a 813.0 air dry
6b 943.8 air dry 8b 875.0 air dry
6¢c 782.9 air dry " 8¢ 816.7 air dry
4 lla 395.5 494 .4 25.01 12 2a 792.5 808.4 2.01
11b 387.2 484.0 25.00 2b 647.4 660.5 2.02
1l1lc 379.9 474.9 25.01 2c 519.4 529.8 2.00
5 12a 478.0 597.5 25.00 13 3a 1089.1 1121.9 3.0
12b 430.3 537.9 25.01 3b 855.2 880.9 3.00
12¢ 397.0 496.3 25.01 3c 948.8 977.3 3.00
T 6 13a 294.3 air dry 14 15a 410.2 air dry
13b 382.0 air dry 15b 483.9 air dry
13c 339.1 air dry 15¢ 283.2 air dry
7 la 916.7 935.1 2.01 15 9a 307.6 353.7 14.99
1b 983.2 1002.9 2.00 9b 256.6 295.1 15.00
1lc 888.4 906.2 2.00 9¢ 320.7 368.8 15.00
8 4a 675.0 695.3 3.01 16 l6a 381.3 air dry
4b 892.1 918.9 3.00 16b 515.3 air dry
4e 714.1f - 735_._8—_ 100 =16c= 1_4;-8_..9 =1= — a_i—idry_




Lab Name: Laboratory No. 10
Beginning Ending Moisture Setf} | Samplejf | Beginning Ending | Moisture
weight Content weight Content
______ _— 0l e | 018 ] .
352.8 441.0 25.00
462.4 578.0 25.00
556.5 695.6 25.00
278.1 air dry
296.0 air dry
.2 355.2 air dry
.8 751.0 air dry
.3 769.3 air dry
.4 731.4 air dry
.7 1068.7 1100.8 3.00
.1 928.7 956.6 3.00
.6 786.4 810.1 3.0l
.9 374.8 air dry
.3 372.7 air dry
.3 448.9 air dry
.5 928.9 2.02 14 l6a 414.8 air dry
.4 791.9 2.00 16b 467.2 air dry
A 916.4 2.00 l6c 482.7 air dry
.9 363.3 15.00 15 2a 864.1 881.4 2.00
.1 380.8 15.01 2b 983.2 1002.9 2.00
.7 371.1 15.00 2c 740.7 755.6 2.01
.0 637.6 3.00 16 12a 396.4 495.5 25.00
.6 894.7 3.00 12b 477.0 596.3 25.01
.7 870.0 3.00 12¢ 475.2 594 .0 25.00
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Lab Name: Laboratory No. __ 11
Setf} | Samplef} | Beginning Ending Moisture Setj} | Sampleff | Beginning Ending | Moisture
weight veight Content wveight wveight Content
. (0.1 g) 0.1 g) | ¢0.01%)
1 10a 326.8 375.8 14.99
10b 260.3 299.3 14.98
10c 271.2 311.9 15.01
2 15a 401.3 air dry
15b 358.8 air dry
15¢ 407.1 air dry
3 2a 653.4 666.5 2.00
2b 623.4 635.9 2.01
2¢c 938.1 956.9 2.00
4 4a 994.2 1024.0 3.00
4b 716.7 738.2 3.00
4e 901.7 928.8 3.01
5 12a 401.8 502.3 25.01
12b 363.2 454.0 25.00
8¢ 710. air dry 12¢ 375.3 469.1 25.00
6 3a 701, 722.2 2.99 14 l4a 315.9 air dry
3b 889. 916.0 3.00 14b 385.3 air dry
3¢ 1037.8 1068.9 3.00 l4c 243.5 air dry
7 7a 806.1 air dry 15 5a 700.4 air dry
7b 988.5 air dry 5b 842.5 air dry
7c 637.3 air dry 5S¢ 847.8 air dry
8 9a 319.5 367.4 14.99 16 1l1la 400.7 500.9 25.01
9b 279.1 334.8 *19.96 11b 458.1 572.6 24.99
9c 291 4 335.1 15.00 1l1lc 410.4 513.0 25.00
= =dem me== msem p— = J— — i o - — == P =




Laboratory No.

12

Beginning
weight

Moisture
Content

Samplef}

Beginning
weight

'(0.1 g)“

Ending
weight

Moisture
Content
(0.01%)

l6a 471.1 air dry 10 8a 1006.9 air dry
16b 436.8 air dry 8b 708.8 air dry
16¢c 490.8 air dry 8c 1026.6 alr dry
1la 436.7 545.9 25.01 11 7a 871.3 air dry
‘11b 370.2 462.8 25.01 7b 851.8 air dry
llc 454.3 567.9 25.01 7e 809.9 air dry
13a 274.2 air dry 12 l4a 324.9 air dry
13b 276.8 air dry 14b 302.5 air dry
13c 380.9 air dry l4c 254.8 air dry
15a 401.8 air dry 13 3a 1054.0 1085.6 3.00
15b 427.0 air dry 3b 1151.6 1186.1 3.00
15¢ 382.8 air dry 3¢ 1035.8 1066.9 3.00
12a 449.3 561.6 24.99 14 4a 912.6 940.0 3.00
12b 368.4 460.5 25.00 4b 1869.5 895.7 3.01
12¢ 423.9 529.9 25.01 4e 888.7 915.4 3.00
6a 786.5 air dry 15 9a 333.5 383.5 14.99
6b 698.8 air dry 9b 0 375.1 431.4 15.01
6c 834.2 air dry 9¢c 303.4 349.0 15.03
5a 946.8 air dry 16 10a 352.8 405.7 14.99
5b 875.4 air dry 10b 251.1 288.8 15.01
S| 695 | | airdry e | 2414 | 277.6 | 15.00
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Lab Name: Laboratory No.
Setj} | Samplef} | Beginning Ending Moisture Samplef/ | Beginning Ending | Moisture
weight wveight Content weight weight Content
(0.1 g) (0.1 g) (0.01%) (0.1 g) (0.1 g) | (0.01%)
LA VDl LA R i e
1 5a 912.1 air dry 15a 442.8 air dry
5b 838.6 air dry 15b 391.0 air dry
5¢ 921.7 air dry 15¢ 371.6 air dry
2 . 2a 913.9 932.2 2.00 6a 759.5 air dry
2b 711.7 725.9 2.00 6b 820.5 ailr dry
2c 1238.6 1263.4 2.00 6c 755.4 air dry
3 ba 782.6 806.2 3.02 13a 250.6 air dry
4b 870.1 896.2 3.00 13b 386.5 air dry
4c 853.6 879.1 2.99 13c 280.7 air dry
4 8a 644.3 air dry l4a 323.9 air dry
8b 790.4 air dry 14b 298.9 air dry
8c 1203.4 air dry l4c 416.0 air dry
5 1la 480.0 air dry la 807.2 823.4 2.01
11b 399.5 air dry 1b 836.5 853.2 2,00
11c 457.17 air dry lc 955.0 974.2 2.01
6 16a 545.1 air dry 9a 368.2 423.4 14.99
16b 403.1 air dry 9b 365.8 420.7 15.01
16c 543.6 air dry 9¢ 320.5 368.6 15.01
7 3a 1017.3 1047.9 .ol 12a 491.4 614.1 24.97
3b 931.7 959.7 3.01 12b 354.5 443.1 25.00
3c 707.3 728.5 3.00 12¢ 460.1 575.2 25.02
8 7a 847.7 air dry 10a 388.6 446.9 15.00
7b 853.1 air dry 10b 252.4 290.3 15.02
lc 895.3 air dry 10c 257.9 296.6 15.01
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Laboratory No. 14

Lab Name:
Set{} | Sampleff | Beginning Ending | Moisture
weight weight Content
(0.1 g) (0.1 g) (0.01%)
1 1lla 438.6 548.2 24.99
11b 397.8 497.3 25.00
1lc 438.2 547.9 25.03
2 S5a 728.8 air dry
Sb 949.3 air dry
Sc 752.3 air dry
3 13a 317.7 air dry
13b 278.0 air dry
13c 291.8 air dry
4 15a 449.3 air dry
15b 572.3 air dry
15¢ 582.1 air dry
5 9a 308.9 355.2 14.99
9b 337.1 387.7 15.01
9¢ 360.2 414 .2 14.99
6 l4a 354.2 air dry
14b 373.6 air dry
l4c 391.3 air dry
7 7a 914.7 air dry
7b 736.1 air dry
lc 820.6 air dry
8 8a 746 .2 air dry
8b 740.4 air dry
8c 737.9 air dry
= ke Y = = == = B

Sample# | Beginning Ending | Moisture
weight weight Content
el 1 8) 1 01 0) | €0.01%)
6a 739.5 air dry
6b 1151.4 air dry
6c 884.6 alr dry
la 877.8 895.4 2.01
1b 944 .4 963.3 2.00
lc 789.7 805.5 2.00
3a 731.0 752.9 3.00
3b 677.2 697.5 3.00
3c 961.4 990.2 3.00
10a 236.8 272.3 14.99
10b 382.7 440.1 15.00
10c 331.8 381.6 15.00
l6a 511.9 air dry
16b 454.7 air dry
l6c 461.9 air dry
12a 401.6 502.1 25.02
12b 403.8 504.8 25.01
12¢ 414.6 518.3 25.01
4a 781.9 805.3 2.99
4b 1105.1 1138.3 3.00
4e 859.2 885.0 3.00
2a 611.4 623.6 2.00
2b 700.5 714.5 2.00
2c 1004.3 1024.5 2.01
— == = = = =




Lab Name: Laboratory No. 15
Seti} | Samplef} | Beginning Ending Moisture Sampleff | Beginning Ending | Moisture
weight weight Content weight weight Content
0.1 g) (0.1 g) (0.01%) (0.1 g) (0.1 g) | (0.01%)
1 2a 953.3 972.5 2.01 l4a 270.2 air dry
2b 1054.1 1075.2 2.00 14b 319.0 air dry
2c 799.4 815.4 2.00 l4c 377.9 air dry
2 15a 554.1 air dry 5a 1003.0 air dry
15b 547.8 air dry Sb 727.4 air dry
15¢ 574.2 air dry 5¢ 758.4 air dry
3 9a 283.3 325.8 15.00 10a 344.3 395.9 15.00
9b 321.4 369.6 15.00 10b 263.4 302.9 15.00
9¢ 311.7 358.5 15.01 10c 365.6 420.4 14.99
4 ‘11a 434.5 543.1 24.99 la 814.8 831.1 2.00
11b 455.0 568.8 25.01 1b 915.9 934.2 2.00
1l1lc 506.6 633.3 25.01 lc 992.4 1012.2 2.00
5 3a 873.8 900.0 3.00 16a 498.6 air dry
3b 955.6 984.3 3.00 16b 364.2 air dry
3¢ 728.17 750.6 j.ol 16¢ 424.9 air dry
6 7a 692.6 air dry 13a 334.6 air dry
7b 887.9 air dry 13b 365.1 air dry
7c 1027.6 air dry 13c 341.0 air dry
7 6a 590.2 air dry 12a 427.3 534.1 24.99
6b 924.8 air dry 12b 596.1 745.1 25.00
6c 625.0 air dry 12c 388.4 485.5 25.00
8 ha 819.2 843.8 3.00 8a 828.4 air dry
4b 719.7 741.3 3.00 8b 816.0 air dry
| 1 loc= 2_4=3.lo 1 97}:::1 =___.3.'00 1 | 8c= =8'__21_8.5 A — a=ir dry=




Lab Name: Laboratory No. 16

Set{f | Sampleff | Beginning Ending Moisture Setf} | Sampleff | Beginning Ending | Moisture
weight weight Content weight weight Content
_ | ¢o.1 _*___A__,_,,__,‘_,_ ] (0.18g) (0.01%)
1 9a 292.3 336.1 14.98 9 13a 438.6 air dry
9b 279.5 321.5 15.03 13b 373.8 air dry
9c 318.6 366.4 15.00 13c 328.5 air dry
2 12a 470.8 588.6 25.02 10 la 774.0 789.6 2,02
i2b 417.3 521.6 24.99 1b 792.5 808.4 2.01
12¢ 417.5 521.9 25.01 lc 773.1 788.6 2,00
3 lla 461.8 577.3 25.01 11 l4a 321.0 air dry
11b 416.0 520.0 25.00 14b 311.2 air dry
lle 396.5 495.6 24,99 l4c 350.9 air dry
4 8a 801.7 air dry 12 6a 950.9 air dry
8b 796.4 air dry 6b 899.4 air dry
8c 953.1 air dry 6¢c 1067.9 air dry
5 16a 458.2 air dry 13 5a 948.3 air dry
16b 562.5 air dry 5b 742.9 air dry
léc 338.7 air dry Sc 996.6 air dry
6 3a 900.5 927.5 3.00 14 4a 768.7 791.8 3.01
3b 948.7 977.2 3.00 4b 902.5 929.6 3.00
3c 852.7 878.3 3.00 4e 926.0 953.8 3.00
7 10a 325.7 374.6 15.00 15 2a 967.8 987.3 2.01
10b 368.3 423.5 15.00 2b 843 .4 860.3 2.00
10c 355.9 409.3 15.00 2c 873.7 891.2 2.00
8 7a 746.9 air dry 16 15a 544.6 air dry
7b 802.5 air dry 15b 556.1 air dry
7c 847.1 air dry 15¢ 369.4 air dry
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Lab Name: Laboratory No. __ 17
Setf) | sample#f | Beginning | Ending | Moisture Setf} | Samplef} | Beginning | Ending | Moisture
veight wveight Content weight weight Content
[ 018 | 018 1 8) | (01 8) | (0.01%)
1 8a 713.6 air dry 9a 284.6 327.3 15.00
8b 774.9 air dry 9% 318.6 366.4 15.00
8c 923.5 air dry 9¢c 319.1 367.0 15.00
2 S5a 955.0 air dry 10a 393.6 452.6 15.00
5b 936.5 air dry 10b 374.6 430.8 15.00
Sc 703.5 air dry 10c 362.2 416.5 15.00
3 2a 565.4 576.7 2.00 13a 251.7 air dry
2b 1052.2 1073.3 2.01 13b 304.6 air dry
2c 1038.6 1059.4 2.00 13c 287.3 air dry
4 6a 1181.8 air dry 3a 650.3 669.8 3.00
6b 971.8 air dry 3b 982.2 1011.7 3.00
6c 1032.8 air dry 3c 966.7 995.7 3.00
5 4a 920.1 947.7 3.00 12a 519.5 649.5 25.02
4b 809.0 833.3 3.00 12b 310.6 388.3 25.02
4c 662.8 682.7 3.00 12¢ 476.4 595.6 25.02
6 1la 495.0 618.8 25.01 7a 830.2 air dry
11b 445.0 556.3 25.01 7b 913.4 air dry
11c 388.5 485.6 24.99 7c 868.7 air dry
7 16a 482.1 air dry la 1081.3 1102.9 2.00
16b 457.7 air dry 1b 839.6 856.4 2.00
l6c 485.7 air dry lc 993.4 1013.3 2.00
8 l4a 311.3 air dry 15a 500.1 air dry
14b 335.8 air dry 15b 427.7 air dry
R J= The 405.6=J _ | _atrary 15c | 400.7 __|_atrary |




Lab Name Laboratory No. 18

| Seti} | Samplef} | Beginning Ending Moisture Setf} | Sampleff | Beginning Ending | Moisture
r wveight weight Content weight weight Content
L _____ | '7__“”“»“_ ) I 0.1 g (0.1 g) | (0.01%)

1 6a 952.2 air dry 9 3a 979.5 1008.9 3.00

6b 967.9 air dry 3b 1006.4 1036.6 3.00

6¢c 897.5 air dry 3c 703.0 724.1 3.00
2 13a 313.0 air dry 10 16a 349.3 alr dry
13b 349.0 air dry 16b 461.5 air dry
13c 369.0 air dry léc 483.8 air dry

3 . 12a 397.7 497.1 24.99 11 2a 779.9 795.6 2.01

12b 462.5 578.1 24.99 2b 811.3 827.5 2.00

12¢ 419.7 524.6 24.99 2¢c 925.1 943.7 2.01
4 1la 483.2 604.0 25.00 12 7a 826.1 air dry
11b 438.7 548.3 24.98 7 ' 955.6 air dry
1llc 375.0 468.8 25.01 1c 601.2 alr dry

5 15a 502.4 air dry 13 10a 310.7 357.3 15.00
15b 371.3 air dry 10b 341.3 392.5 15.00

15¢ 389.3 air dry 10c 307.1 353.2 15.01

6 S5a 821.4 air dry 14 9a 295.4 339.7 15.00

5b 803.6 air dry 9b " 327.3 376.4 15.00

5¢ 898.2 air dry 9¢” 309.7 356.1 14.98

7 4a 753.5 776.1 3.00 15 la 733.4 748.1 2.00

4b 920.3 948 .0 3.01 1b 1013.5 1033.8 2.00

4c 832.3 857.3 3.00 lc 1122.8 1145.3 2.00
8 l4a 334.2 air dry 16 8a 706.0 air dry
14b 342.9 air dry 8b 748.6 air dry
l4c 419.7 air dry 8c 684.1 air dry
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Laboratory No.

19

Lab Name:
Set{} | Samplef} | Beginning Ending | Moisture
weight weight Content
(0.1 g) (0.1 g) (0.01%)
I S — DL LA o Al
1 l4a 332.4 air dry
14b 286.3 air dry
l4c 370.3 air dry
2 ' 6a 810.2 air dry
6b 947.0 air dry
6c 637.8 air dry
3 10a 255.1 293.4 15.01
10b 290.8 334.4 14,
10¢ 246.3 283.2 14,
4 2a 863.2 880.5 2.00
2b 653.1 666 .2 2.01
2c 622.8 635.2 1.99
5 8a 655.5 air dry
8b 700.9 air
8c 950.0 air
6 5a 895.1 air
5b 825.1 air
5¢ 800.6 air
7 13a 310.3 air
13b 277.6 air
13c 328.2 air
8 la 822.0 838.5 2.01
1b 786.7 802.5 2.01
1e 776 7 792 .1 1.
— == = Y == —_—

Sampleff | Beginning | Ending | Moisture
wveight weight Content
0.1 g) (0.1 g) | (0.01%)
e o e
1l1la 404.8 506.0 25.00
11b 345.2 431.5 25.00
1lle 412.3 515.4 25.01
7a 826.6 air dry
7b 844.5 air dry
Tc 742.5 air dry
12a 433.2 541.5 25.00
12b 417.8 522.3 25.01
12¢ 430.5 538.2 25.02
9a 338.2 388.9 14.99
9b 322.8 371.2 14.99
9¢ 331.7 381.5 15.01
4a 857.5 883.3 3.01
4b 893.7 920.5 3.00
be 724.6 746.3 2.99
16a 389.4 air dry
16b 461.6 air dry
16c 350.9 air dry
la 856.5 882.2 3.00
3b 838.0 863.1 3.00
3c 867.6 893.6 3.00
15a 284.6 air dry
15b 420.7 air dry
15¢ 354.9 air dry
== = — = === == ==
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Laboratory No. 20

Lab Name:
| Seti} | Sampleff | Beginning Ending Moisture
? weight wveight Content
(0.1 g) (0.1 g) (0.01%)
1 9a 347.4 399.5 15.00
9b 327.5 376.6 14.99
9¢c 322.3 370.6 14.99
2 12a 405.3 506.6 24,99
12b 485.3 606.6 24.99
12¢ 371.4 464.3 25.01
3 10a 315.0 362.3 15.00
10b 299.0 343.8 14.98
10c 400.1 460.0 14,97
4 l4a 317.4 air dry
14b 348.6 air dry
lbc 307.1 air dry
5 4a 1045.4 1076.7 2.99
4b 1037.3 1068.4 3.00
4e 897.7 924.6 3.00
6 13a 391.3 air dry
13b 332.6 air dry
13c 338.5 air dry
7 15a 502.7 air dry
15b 499.4 air dry
15¢ 311.0 air dry
8 la 1164.4 1187.8 2.01
1b 811.8 828.0 2.00
lc 1077.9 1099.5 2.00
L= == == === e == = =

Samplef | Beginning | Ending | Moisture
veight wveight Content
1o | ©1e | ©00%
3a 808.2 832.5 3.o1
3b 752.4 774.9 2.99
3c 829.4 854.3 3.00
8a 823.9 air dry
8b 988.6 air dry
8c 814.3 air dry
1l6a 461.0 air dry
16b 486.2 air dry
1léc 421.9 air dry
5a 793.5 air dry
5b 901.2 air dry
Sc 829.6 air dry
7a 707.2 air dry
7 890.6 air dry
Tc 976.8 air dry
2a 712.5 726.8 2.01
2b 1015.2 1035.6 2.01
2c 943.2 962.1 2.00
6a 862.2 air dry
6b 713.2 air dry
6c 617.9 air dry
lla 441.6 552.0 25.00
11b 427.2 534.0 25.00
llc 446.3 557.9 25.01
= s PR me s ===




Section 3

Returned Data Sheets



S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
University of Nevada-Reno Laboratory No. _1{
Reno, Nevada
Sct# Samplc# Beginning - Ending Moisture Set# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 1083(0.01%) weight(0.1g) weight(0.1g) Joas(0.01%)
1 S5 73.2 70- O30 s 1m _4Z%.) %z 8 1 Z¢2
- S _02.2x 1w __379,5 3225 [/ 72:67
¢ 29 7.< n-28 100 _ 46t 3535 172.7/
3 % 3.32 10 Ga /48.8 2464 Z
3 f#‘l_g__. :;Lz&‘_'% 2z ® lizs b3z 0.2
k' 2. 32 6c _422.7 4 2.3 0..30 .
3 1 2rd’] u n _K982 g3.z 2./3
12 ﬁ T 5 am b oA 2% Zer—
12¢ =%..56 1c QS5O 0233 2‘45
¢ 1a 252.0 24 222 13 fa S ‘77,% S9s.5 .38
m 5 - ZIﬂ z “ E i.i&l ZSS- OISq
13¢ § é % %E E 2. 3A 8 _LH42.Z% —_ oo 4 .37
s 4 . %%5 2 _550./ 53%.7 2,72
‘b f] : ] u h ég‘- 2 Z 72 2 3 z 4 ‘ 7
« _233.1 208.7 3. Y4 % _9=6.8 2370 2./
¢ 15 _-‘Zﬁ_ _Ziazﬁ_ [[/. 55{7 4 16 4% g _ Y024 y)2 3.; 78
‘” . .0 (d l“ /, 7] . 4
e %47 B 3240 42T « Sl E2hd— 4325
7 142 302.2 294. 8 Z.68 18 11 20 12 3).88
M 340.2 2 _ IS5 2 __Z2.6Z 1 :igaxz_.%_ _ #3720 %3 __zz_éo__
4 _=H/2.0 272.0 292 1c _AZ586. 423.0 - IR 7Z
s n _392:6 342.5 - (o -OF 7 024,/ O/ 8. O.53
o _397.4 24/.3 lo- T ¢ 1: %z%z 'Zzo.% Y73
% 256,72 @ _306S  _le S __ * _B%?7 - _8¥43s = _Q38

Each set of three samples is to be tested individually and in numerical order according (0 the set number.
Please be certain to fill in the correct blanks on the data sheet.

Responsible Technician, Date: L. AAR7ny ) /0-/-70

CheckedandAppmed.Dne.@ﬂ [0-2 -5




S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
= Federal Highway Administration Laboratory No. _2
Denver, Colorado
Sei# Sample# Beginning Ending Moisture Set# Sample# Beginning Ending Moisture
weight(.1g)  weight(0.1g) loss(0.01%) weight(0.1g) weight(0.1g) 103s(0.01%)
1 % 3456 @ 301 @ _ il y 1 _Ho4.C _33%'.&_ .38
w _317.1 _A" (5. 217 14b ,zzéf:z J64.0 = _RAR.39
% _336.0 _Zj%ﬁ: ASS %L - e _274.3 26b.1 233
2 3a _943.$” 913.7 3.3 10 1 934.4 9152, 2,10
—d "C 7] -
3b %%%3 1297.7 9.2G 1) M)
x 9430 ~ Qito 3T Ic -4 — | ﬁ“"‘L— 14
3 16 _4bbtr v 1099 1 2.9 g21.6 0.37
16 _$22.9 & 7;6 - i& 0.38
16c 499 37171 77 0.42
= X 4.4 .
VRS ST 3 " P aE 3
1% 5~ 2 & R
s 13a A1 k) 6a Y Y 0.4
13b g%i . 3%.3 2.00 6 ﬁ% % 024
13¢ | 2684 = AgQd. 6 _JOST® 19 _
6 8a 1SS ¢ 1152.0 0.31 4 100 _Y4O040 344.0 0.4
8b azq,t ~875 | 0.32 10 _Y4o3.¢ i%%% :ilﬁiﬁz f
8c 692.0 _e3s. 5 Q.36 10c 30S.2. A 18.87
7 15 393. 353 TR 15 i _472,0 6. Yo.10
156 ﬁ —1L09 m “<33.0 g%zg' 3909 __
15¢ 1L30 11c 453.6 39.27
sb o
5c 0.29

Each set of three samples is 1o be tested Individually and in numericai order according to the set number.
Please be certain to fill in the correct blanks on the data sheet.

Responsible Technician, Date: LARR a /C'fo Checked and Approved, Dm:\Dm uﬂblﬁ- 9!25!90




S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Florida Department of Transportation Labonatory No. _3
Gainesvilie, Florida
Sct# Sample# Beginning Ending Moisture Set# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 103(0.01%) weight(0.1g) weight(0.1g) Joss(0.01%)
1 1a —2s03 9 16a _ 336.2 305.5 10.05
" 1b 153.2 738.6 1,98 166 __373.7 340.6 9.72
T 1. _121.1 712.3 —2.08 16c __402.1 367.3 9.47
3 S _236.1 = __202.4 16.65 10 4 810.7 783.8 3.43
% __206,9 177.9 6.30 4 781.4 761.7 3.37
S _216.3 186.2 16.17 & 986.1 954.0 3.36
3 72 __680.9 678.9 0.29 1 10a 210.2 180.3 16.58
™ 722.9 720,6 0.32 v _ 217.0 184.1 17.87
% 890.5 887.5 0.34 10c 214.3 183.3 16.91
4 Ga 872.2 870.5 0.20 12 11a 221.2 156.4 41.43
& 804.4 802.7 0.21 1 __241.6 172.7 39.90
& 784.3 182.7 0.20 11c 209.9 150.7 39.28
S 1 197.9 193.7 2.17 13  14s  211.6 206.7 2.37
13b 20i.1 196.9 2.13 140 _ 225.0  ~ 220.0 2,27
13c 212.4 212.7 2.21 14c 224.3 219.1 2.3
6 3 1066.5 3.27 " 15a 368.5 335.0 10.
3 846.7 819.7 3.29 15 359.6 326.5 10.14
3¢ __1119.3 1084.1 3.25 15¢ 413.4 376.6 9.77
7 Sa 791.0 189.4 0.20 15 8 697.8 695.6 0.32
L 642.0 640.8 0.19 8 866.7 864.0 0.31
Sc 860.3 858.7 0.19 8c 782.2 779.6 0.33
s 2a 867.3 849.2 2.13 16 12a 234.2 169.0 38.58
v 897.4 878.1 2.20 126 350.6 254.4 37.81
% 836.5 818.5 2,20 12 250, 1 180.9 38.25

Each set of three sampies is 10 be tested individually and in mumerical order according t0 the set number.
~3 Please be certain to fill in the correct blanks oa the data sheet.

Responsible Technician, Date: Murrel Hines

9-5-90

Checked and Approved, Date:




9.

S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Aaryland Department of Transportation : Laboratory No. _4
_rooklandville, Maryland
Set# Sample# Beginning Ending Molsture Sct# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 10ss(0.01%) weight(0.1g) weight(0.1g) Joss(0.01%)
1 100 _¢¥¥¢.3>_ . h.(‘ 11 44 ’ 122 od. 3 §%2. § 3% 10
1c _¢¥3c.¢ )42) 12b 21;% 4 2% 3% 42
1c _¢27- 3 G20 1 n ez 12c 451 449¢. ¢ 39. o3
3 3a 1%2. 7 §5¥. 3 2.2 10 58 Yye .8 $29. 4 o. 12
» yye . o . S S¢ 5> ¥<€6.0 £5¢:- 3 O, v
3c f1-9 114"5 v Y Sc $ 46 e¥:-2 o v!
3 % 2. 1% © Ll - 43 U e _42e.1 413 0 2.%%
% oS C¥. / 41z ! 7 N 14b . 2.
¢ _Yed 9 _dar-9 _th-DI e _4¥S 0 $19. 4 2z 9
4 13a 49 %. ¢ JE)-? 2—.322 12 '™ %zé 5 gosf 3¢S
13b : : . T 1. 4b . 2
13 :ﬁi—% —dSH o _2:-02 e _22¢. .0 20%. 72 > 5/
s 7a $23. ¢ 4 o .%o 13 66 0 ¥5.1 “13. 7 o, 23
(L] . 6b 2Zé,£ A o,z
7c %%o% Y¥£2. 2 9.3% 6c 24392 122-% o, 2!
3 8a ¥ d995. < 0.% 1 a (29%. 4% _1023.2 2.17
8b 2.2 ¥%5-0 0 . dfe 1 XTI § 952.17 2
8 2 %622 __@-3%7 Ic 27634 _1/¥e L ____3:4.%
7 152 3§0.5 S 3 Ll 37 15 16a 5S¢, . [9.- 13
155 _20>. % éig‘-g‘ le: 23 16b . . Yy i
15c _¥79.7 _45¥. s __tl-°6 16¢ [ 2" $2. 7 L2 %2
8 2 élzyLr l_ﬁ;‘;—z 2.2% 6 1la {13-% 4:((3 9 324,22
2b /o4 / 2. 20 11b 2 16 3 vl
x _S8%y- 9 _¥14- 17 P 11c 22.7 78"

Each set of three samples is to be tested individually and in numerical order according to the set number.
Please be certain to fill in the correct blanks on the data sheet.

J 7 | 2
Responsible Technician, Date: Jow €. Jofred f,é [ig Checked and Approved, Date: »
5/%
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S.H.R.P. Moisture Content Proficiency Sample Program

- Data Sheet
lowa Department of Transportation Laboratory No. __J3
Ames, lova
Set#  Sample# Beginning Ending Moisture Sct# Sampic# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 10es(0.01%) weight(0.1g) weight(0.1g) 10s3(0.01%)
1 16 319.1 288.9 10.45 ’ 3a 7.0 829.1 3,31
1 __461.3 @ 0__422.8 = ___9.11 » __1097.0 1062.0 3.30
16 __512.4 = __472.6 = __8.42 3 959.3 928.7 3.29
3 1a 141, 3.7 2.20 10 2a 839.9 821.8 2.20
1b 804. . 186.8 2.20 » . . 2.22
1c 1051.5 1029.3 2.16 p/ 894.0 2.24
3 Ga 950.0 947.8 0.23 1 & 983.3 980.0 0.34
& ___726.5 124.7 0.25 8 733.7 . .
6¢c 1056.8 1054.4 0.23 8 846.2 B43.6 0.31
4 I 238.5 487.3 31.03 12 14 267.1 260.8 2.42
11 42.5 399.6 35.76 140 361.1 352.8 Sgi
11c 598.0 499.5 9.72 14c . . .
s 132 377.0 370.4 1.78 13 7a 969.5 966 .5 0.31
13d 356.3 349.9 .83 : ™ 834.9 83l.7 .
13¢ 357.8 350.2 2.17 Tc 736.6 734.0 0.35
6 10a __379.8 323.0 _17.59 7 d 810.1 784.2 3.30
100 __425.4 . 7.61 4 873.1 8482 3.42
10c 375.7 _ __30.6 _ __II.18 P . —8Ir,Y . T _3.33
7 12a 477.7 348.3 37.15 1S 15 400.3 365.5 9.52
1% 537.9 408.5 31.68 15 512.7 564.3 8.58
12¢ 500.8 373.7 34.01 15¢ 330.7 309.4 10.12
s % 383.1 330.0 16.09 16 Sa 889.0 887.1 0.21
% . 291.5 15.71 L1 . . .
9% . 313 - T 1876 Sc 7787 773.5 0.16

Each set of throe samples is to be tested individually and in numerical order according (o the set number.
Please be certain to fill in the correct blanks on the data sheet.

Responsible Technician, Date; __Steve Steel 9-10-90

Checked and Approved, Date:

Mz_fz/_ﬁfa
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S.H.R.P. Moisture Content Proficiency Sample Program

Oregon State Highway Division

Salem, Oregon

Data Sheet

Laboratory No. _6

Sci# Sample# Beginning .

Sci# Sample# Beginning Ending Moisture Ending Moisture
weight(0.1g) weight(0.1g) loss(0.01%) weight(0.1g) weight(0.1g) 10s5(0.01%)
1129.0 1091.5 3.44 b
1 4 ’ 16a __415, 37174 10.15
—OT. 6 §20.2 LIS ,;af—%-—
. 4b 16b .
4 T . . loc _370.5 5SS T T
609.8 807.1 0,34 2.3
2 EN 10 I4a __%Z;]__ 12,4
8b 399& -0 14 } 396.4 2.33
8¢ ) 331 9 0.9‘9 14c . 371.4 2.39
3 ) 726.9 724.5 0.33 R 321.6 | 316-(2) "IT;I
™ . ° 6.% 134 3’5'2 5"0 . Z
Tc . . 0. w 13¢ ¥20.% [ 1.89
P 2a 716.5 701.0 2.21 12 1 608.8 791.6 2.17
2 . . 2,20 u.: 423 528.7 2.16
2 w;-‘ . 2.10 1c T7%.1 ° 2,18
. 3 9%49.4 919.0 3.31 13 6a. 913,2 911.1 0.23
3; 9130“ 8530—9_- I3 “ d L) 0022
3c . _1"36'5—‘. 030. . 6¢c . ~760.0 0.18
3 11a - 591.3 440,1 }“056. 14 152 “6006 418.8 9.98
115 S5IG. 1 3111 —I18.55 156 0.3 T 270.7 10.9%
11c . Wh1.3 .01 15¢ H)eD 26).0 10,37
7 10 286.5 245.5 16.70 15 12 605.5 b4g, 8 34.92
100 . . . 126 _ ¥56.3 3576 36.12
10c _ WI2ZF 351.3 I7.39 12 9019  “HON 35.09
8 9 3346 268.3 16.06 6 sa  865.3 £63.6 0.19
% 340.8 293.0 16.31 sp _ OO%Y 6835 0.19
9 40l.5 3459 16,07 Sc 835.0 893.3 0.19

Each set of three samples is (0 be tested individually and in numerical order according (o the set number.
Please be certain to fill in the correct blanks on the data sheel.

Responsible Technician, Date: Ralph Borchert 9-11-90

Checked and Approved, Date: Bill Lien 9-12-90



S. H.R.l Moisture Content Profnmency Sample Program
. Data Sheet

Laboratory No. _7__

6L

California Department of Transportation
Sacramento, California _

Sei#  Sample# Beginning Ending Moisture Sct# - Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 1083(0.01%) weight(0.1g) weight(0.1g) 10ss(0.01%)
2 azg.«‘,? 879 5 2./5 ’ 132 224.0 22/1.7 1.9
y: ] - _750. 23¢. 2.23% 13b 2722.% 266-1 2.37
x __6¥3.4 6723 2,08 3¢ 2674 _ 2607 2./8
% /160.8 /38.0 l6.52 10 16e 246.6 _22¢7 .23
% /86.0 (6.0 15.5% 16b 263.0 236 /-2¢
% [b0.6 L3R ¢ 1,08 16¢ 22L8 199+ 4023
10a 185.2 (571 2782 n 3a 802.2 z 2.40
10b /155, 3 132.2 2247 3 £52.0 3. 34
10c 1243 14¢-9 (2:02 3c 228.-7 G427. 4 3.3¢
152 20/,.3 /8¢. 1 1.5 12 1a Lo, 8 784.5 2.2/
150 286.7 59.0 (0. 62 15 TR 8230 2.24
15¢ 206. 3 185. U-2{ 1c 7749.3 7¢2.8 2:22
6 __ o029 = __loot = __2:23 13 Ma ___S609 236 237
(- 7380.0 7283 0,23 14b 1550 248.9 2.45"
6c £42.3 837.7 0.27 14c 226.4 2z/.0 2.4
Sa 972.9 9262 0.23 14 12a 22&-? 28/.f_ . 2.3
» 7383 793-6 0,27 1 Y. 320 3 Jg.78
Sc 265.4 9412, 9 0.2 12¢ $25. 3 Jos. s 39.38
4 1052 6 _jo22. 4 3.4 1s 8a __ 6790.0 é87 o. 3; »
®» 9 30, 2 3. 45 8 253.3 750% 0,35 #
4c 937.¢ 905.9 3.48 8 8723.7 870. ( O.4f #
s _352.7 2532 39. 24 16 T 6435.0 &0 3 0.2, »
11d 374.4 267.6 21.94 T 726.2 722.9 o.4%46 ¥
fie _J863  _ 2782 38.86 T ___96Z.2 958.7 0.37 ¥
# Bays were open or had beewn punctisr.
Each set of three samples is 10 be tested individually and in numerical order according 10 the set number.
Please be certain 10 fill in the correct blanks on the data sheet.
F wmsit® —>xchn’ Da B_T' . 'l_._ n/-’_e*//n.\— ~ -xed —-* APIJ‘~"1. D~ ;/_44/ _9/9//1‘; .
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
uthwestern Laboratories Laboratory NO. 8
uston, Texas
it Sample# Beginning Ending Moistwre Set# Samplef Beginning Ending Moisture
Weight(0.19) _ Woeight(0.1g) __L08s(0.019%) Weight(0.19) _ Weight(0.19)  L08s(0.01%)

Each sct of three sample is to be tested individullay aad la sumerical order according to the set sumber
PLoneo be certain 10 fill in the correct blanks on the data sheet

. ' 90
Responsible Technician, Date: M@/M?ﬁ Checked and Approved, Date: Y7 wo2esn | 0/ !
tai Akinlabi, CET Maghsoud Tahmoressi, P.E.




S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Braun Engincering Testing, Inc. Laboratory No. _9
Minneapolis, Minnesota .
Sct# Sample# Beginning Ending Moisture Sct# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) loss(0.01%) weight(0. 1;) weighl(o.lg) loss(0.01%)
1 100 _¥00.5" ggoﬁ 13,59 ’ Sa 29
i Fand— "ASLA —iaaa s —aii—
10c 5
2 T 7.70. 266.8 Qo-% ’l; 10 14 .61
) o B4.S 14b ,393.7 3 00 3 2.59
T — 69223 _ _OM4 e _288.2 280 2.3
3 6a f£ %i 1123.2 1 & _B/28 %ﬁ — Ol
) , 0. é;%% 8 o) X7
6¢c 282,14 7-%9.5 : 8 gﬁfi 23125 090
4 1M _H9%.9 = _3s5.l_ . _32:82. 12 2 _5032.6 %Z§4 248
::E —Arie Asaa —avgs * hama— = AL
s 1 s, 7 __'m_‘ur —38.82. 13 3 % 337
12b ﬂ' aeﬂo § i . 5 > 3 J_ZL‘
1% __494.5 384.4 __39.53 3c 926.0 x 22
6 1% 288,79 _ 8.7 - 4 152 209.( <X X4 1,25
gcb 328/ 323.0 Y] g: MHB2. L 43H.0 {(.20
7 1 [s) 585, 2 2:.25 15 9% 2852.8 R03. 2 16,26
b :?-EJ_‘_LL_ —_98060_ 220 _ N _294%6 2531 _ IO
1ic 33,/ PU2- b 2.25 9% 3E8.0 128 e ASSE0
8 4o 6941  _Gro2 3.5} 6« 16 _3808 3424 s
“® _ 9.4 _8959 __3.44 166 _S/4 3 He3. 1.0
 _F342_  _ 304 _A.E5F 16« 4s@.3 = _ 403  _al-30

Each set of three samples is to be tested individually and in numerical order according to the set number.

bt Please be certain to fill in the correct blanks on the data sheet. ]
Responsible Technician, Date: M&&%ﬂz-&w Checked and Approved, Date: Mmm(zi&:?"
t

¢

o

el udetta



S.H.R.P. Moisture Content Proficiency Sample Program

oo Data Sheet
[ye}
Novada ann-nl of Transporiation Laboratory No. _10
Canoa Gity, Nevada
Sa# Sampic# Beginning Ending Moisture Sei# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 108s(0.01%) weight(0.1g) weight(0.1g) 1088(0.01%)
1 10a 227.0 200.5 17.35 9 11a 213.3 168.6 36.90
100 . 186.6 .78 11b 257. 202.5 5.65
10¢ 221.5 —195.4 17.71 e _ 232.7 182.8 — 37.21
2 Sa 1337.4 1335.8 0.15 10 14a 175.7 172.9 2.18
S 1190.6 1189.1 0.17 14b 176.1 173.3 2.19
S 1150.3 1148.8 0,17 14¢c 207.3 203.8 2.27
3 8a 1227.3 1224.7 0.27 1 7a 1044.6 1042.6 0.27
» 1110.2 1107.4 0.34 /) 1078.3 1076.3 0.26
4 *1a 227.7 224.0 2.09 12 ™ 1392.1 1356.8 3.32
s LT 158.1 2.00 Ty 247. 216. ~ 3,43
13 _ BL.Y9 . — 1.82 « _1084.6 1058.0  —___ 3.41
/'] éa 1281.5 1280.0 0.15 1 15a 303.8 285.0 7.90
& 1157.8 1156.2 0.18 15b N 318.4 7.55
“ n‘gog mg.s 6.[8 lk L] L ] ,ng
6 1a 1066.9 1050.3 2.14 ¢ 16a 330.6 310.7 7.62
*n 12379 12184 2.15 16b . . 7.45
1c 1223.7 1204.3 2.16 16¢c 304.9 285.8 8.10
7 % 203.1 181.9 16.10 15 22 _1168.6 1150.1 2.15
» 249, 222,0 15.58 2b 1290.1 1269.1 2.14
9 203.4 182.3 15,54 2 1019.1 1003.0 2.18
s 3a ——ald 16 122 —206,0__ 32.49
» 1158.4 1129,5 3.34 12b 276,2 220.9 32.21
3 __1160.9 133.5 3.26 12¢c __262.3 206.0 —35.68
*Sanples had partially opened bags.

Respossible Techaician, Date: _Pete
ater

Each set of three samples is 10 be tesiod individually and in numerical order according (o the set number,
Please be certain o fil) in the cosrect blanks on the data sheet.

Baker 9-6-90
-7’8 & T tin T,

Checked and Approved, Date: Ted_Beeston, 9-6-90

Aatf__ 1s .

-sti

v
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Kansas Dcpartment of Transportation Laboratory No. _ 11
Topcka, Kansas ¢
Sci# Samplc# Bcginning Ending Moisture Sci#  Samplc# Depinning Ending Maisture
weight(Q.1g) weight(0.1g) fuss(0.01%) weight((l.1g) weight().1g) Joss(.019%)
1 la 535.7 525.5 1.94 ? 15 195.5 Lh6 Y 1114
b 520.1 510.4 2,02 1on tu1.8 165,71 11,24
Ic _519.9 568,0 2.10 10 2011 123.4 12.24
2 6a 624.6 623.6 e a16 10 15a 400,17 361.4 10.87
6 . 677.4 .28 156 158,4 ~322.9 = _10.99
6¢ 100.4 698.5 21 15c _406.7 = _366.4 .00
3 162 206,2 186.0 10.86 11 2a 577.4 566,1 T _..2.00
16b 3271 11,11 2b A0 O 382.2 2.18
16¢ 18. 286.4 11.17 2 7131.17 697, 2.07
4 13a 183.2 179.0 2.35 12 42 _ 684,17 (61,2 1.24
13b 192.0 187.9 2.18 4b 649.8 629.1 126
13¢ 188.8 184.6 2.28 4c 08,9 Y. T 1.25
s 8a 717.0° 714.8 .31 13 12a 163.2 118.13 31.95
8b 671.2 669.13 28 12b 112.5 124,35 ~38.585
8 633.2 631.3 230 12¢ 160.1 113.9 60.56
"6 Ja 591.7 573.2 3.23 14 14a 195.9 191.3 2,40
3 684,64 663.2 .12 14b 196.2 191.12 2.15
3¢ 701.1 679.8 3.13 l4c 194.4 189.1 248
7 7a 14).2 139.1 28 15 5a 6119 63131 1
v 749.7 740.8 .19 Sh 00,9 699,73 20
% 627.0 625.5 .26 Sc 690. 2 649.5 10
8 9% 171.2 147.8 15.43 16 11a 1841 —131.5 4000
% 173.6 142.7 21,65 1b T _120:5 4. 17
9¢ 186.2 158.9 17.18 1c 180.4 129.3 39,52

Responsible Technician, Date:

Each set of three samples is (0 be tesied individually and in numerical order acousding to the set number.
Please be certain to.fill in the correct blanks on the data sheet.

Iy
l

’

{'vl.,,:‘\.h

",

Wy,

’

Checked and Approved, Date: __/ /"‘iLA 71"-"‘"‘*-. p: D-1i-n

i

\
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
PSI Laboratory No. _ 12
Piusburgh, Peansytvania
Set# Sample# Beginning Ending Moisture Sct# Sampie# Beginning Ending Moisture
: weight(0.1g) weight(0.1g) 10e3(0.01%) weight(0.1g) weight(0.1g) Joe3(0.01%)
1 1a 682.8 668.6 2.12 9 2 601.6 588.6 2.21
n 2 871.6 2.1 » __ 910.2 8012 2.3
1c 1185.2 ~1160. 2.09 . 2 543,4 _531.,5 2,264
2 16a _470.4 430.2 9.34 0 & 10060 10015 0.45
l& '3 L) L 10.34' “ o ZQ§.3 ) 10&.1 " !!.ﬁ:
3 11a _540.3 405.4 33.28 u T 870.8 867.0 0,44
b _460.1 336.5 36,73 ™ 851.4 847.6 45
11c 564.7 416.6 35,55 ¢ ____809.4  ___806,8  __ 0,32
4 13 _273.7 262,9 . ___2.16 13 4 - 324.3 6.7 . 0 __2.40
13b _276.6 —222.1 . 165 14b - 301.8 —294.5 . 2,48
1Bc _380.6 —2313.3 = __ 1,96 14 254.4 268, 2,37
S 15 _401.3 365.8 9,70 B3 % 1083.3 1048.7 1.30
156 _426.5 388, 5 — 9,78 3 1184,1 1146.5 3,28
3 122 _558.7 415.5 __34.46 “ 4a 937.9 ___907.6 3,34
12 _ 457.7 336.1 36,18 4 894.4 863.2
1 _528.0 390.1 35.35 4 914.1 883.7 3,44
7 6 _185.7 784.0 0.22 1S 9 __ 381.6 328.6_ . __16.13
6 _698.5 697.0 0,22 % 429.1 369.,9 16.00
6 834.0 832.1 0,23 9 347.5 299.6 15,99
8 Sa :;2.; 944.5 0,19 16 10a ;g;_g_;_ — 4 —12.59
sb . n12|2 !!.zl lm [ s z §u6 16.11
© 8¢ _649.2 642,27 . __0.23 ' 10 ____277.1 0 ___237.)  __16.,87

Each set of three samples is to be tested individually and in numerical order sccording to the set number.
Please be certain to fill in the correct bianks on the data sheet.

Resnansibie technioan. Dater Sy~ —quy w')§-

omo...o-oo-...

kel mue Appi.—Da.. o - =9 ___ ..



S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
Minnesota Department of Transportation s Laboratory No. _13_
Mapiewood, Minnesola :
Set# Sampic# Beginning Ending Moisture Sct#  Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) 1083(0.01%) weight(0.1g) weight(0.1g) 1083(0.01%)
1 S __9/.8 L2 9 15 D). 2993 (2. L7
% _R37.7 ﬁﬁ: —lz 150 ﬁ‘ﬁf'_ 2502 _l.z2a
e Tod YIiz sz e B2k xia. e
i n _93) MAEERIE 0 G . 254.5 .32
D 2282 48 6 __72‘%;_& 2Z52:2 27
x 224,99, LA3S. 4 AlS 6 _f173 Kb 0 22
3 a 04 17277 2.32 n Ba _260.7 _i_z'zﬁ'z..g___ P}
& _g95.3 YE5-7 2.42 1 _3£84. 2, 2.20
« 375 J48. 7 3.3 B _282.7 2725 2.2 2
4 8a . £40.8 .3/ 12 M _323. 4 3/43 2.3/
& % 227 3/ w 27267 297
& /202.0 11928, 4 .38 e _Z5.94 Hoy.2 L 2.22
[ s _5972.9 38.72 13 1a 22 F048.3 2./4
m _4972.2 . 3%.72 1) EE% % 2242 2. ¢§
e _5£2.8 éa? 29.3) 1€ _2723 255 - %
6 16 5443 (}unfoutmnuv “' N 4232 343.2 /6.9
160 j‘ﬁi‘ _3é&la 0 743 ® /)28 = 2823
16¢ 4293 (9. 1/ % _2497.7 377 5.7
7 3a 0 ¢ 7, 2042.8 3 .47 1S 122 _ZJ2 gga..B DO
B __9%%.7 2.20.€ 3.4/ 12 /Y22 374 .3 %:
k 22 z.‘ ze“ .8 .3 12H lZc .s 25. 1 a— #‘LL_,. ] m_‘
8 T _ZYd.7 @ _F43.3 43 6 10 37225 :
o Eﬁ-:rz E%ﬁ 55 100 __g‘ﬂ?ﬂﬁfzii' 245.7 %7%:
7c £, 22 1 295.2 2478

Each set of threc samples is (0 be tested individually and in numerical order according 10 the set number.
Please be cerisin to fill in the correct blanks oa the data sheet.

& Responsible Technician, Date: _ (Ve .." /-7 .o S 17, wnd Appoovet, D _ 2 w

b -G 36 B A
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
. Texas State Dept. of Hwys. & Public Transportation Laboratory No. __14
Austin, Texas
Sct# Sample# Beginning Ending Moisture Sct# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) Joss(0.01%) weight(0.1g) weight(0.1g) loss(0.01%)
1 11a 546,27 392.2 39.39 ’ 6a 739.0 737.3 0.23
11 495.5 355,17 —.39.30 6 _1150.7 1147.9 0.24
11c S46.1 393.4 38.82 6¢c 884.3 ﬂﬁ' 1.9 0.27
2 S _7280 725.8 0.32 1 fa _g94.3 874.7 2,24
b _948.6 = 0 __945,9 = __0Q,29 I _962.2 0 09414 2,21
5 __151.6 749.7 0.25 ic 804.7 __I82.5 2,18
3 138 _317.8 116 1 3 752.0 126.7 3,48
13b 2116 271.0 2,44 3 £96.4 f74.0 3.32
Be _292.0 = _285.4 = __ 2,31 3 __989.1 956.8 . _ 3,38
4 1Ja _4493 = __ 43,5 0 1130 12 100 _ 2711 2324 . __16,650
150 572.1 S14.2 11.15 100 438.7 3732 . 12,55
15¢ __s81.9 523.3 —11.20 1c _379.5 . 3231 __17.46
] % 3531.8 305.0 13 16a 511.2 460.3 11.06
% __386.8 332.9 16,19 166 _454,2 =~ 4000 0 _11.00
S¢ _430. . 3560 = __16.01 16c __ 461,05 = __4158 = 10,99
¢ 1l _13516 342.4 3,27, 14 122 __499,3  ___3SL4 .
140 121.2 364.3 2.44 126 502,17 60.9 39,29
4c __19L.Q 179.7 2.98 12 516.4 L4 . _39.04
7 T 914,0 0.44 15 'Y 803.8 772.0 S W
 _7135.6 132.8 0.8 4 _1136,4 = _1098.5 . 345
7 __f#19.8 816.7 0.38 4 __B876.5 826.5 _6.05
8 8 __745.8 y 7% Yy SR o VU< | SR 16 22 £22.6 608,9 2.25
8 139.9 236,95 046 » _713.7 . 698,33 = __2.21
& 32,6 234.9 0.32 2 _1023.6 . ._1000,7 = ___2.29
Each set of three samples is to be tested individually and in numerical order according 1o the set number,
Please be certain to fill in the correct blanks on the data sheet.
Responsible Technician, Date: zo9o Checked and Approved, Date:

W

&M@ﬁ&&i

b- .WQ‘ZD ‘9!

3 7/1»/7% |
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S.H.R.P. Moisture Content Proficiency Sample Program

Data Sheet
West Virginia Department of Transportation Laboratory No. _15
Charleston, West Virginia
Sai# Sample# Beginning Ending Moisture Set# Sample# Beginning Ending Moisture
weight(0.1g) weight(0.1g) Joss(0.01%) ; weight(0.1g) weight(0.1g) Joss(0.01%)
1 22 _970.9 949.8 2,22 s 1a __2[9.2 263,2
D 10731 . 0 10497 0 __2.23 w 80 0308 @ ___2.32
 _ 8141 . 07963 0 __2.2) Me _377.4 = 3668,8 = ___2.33
3 1% _553.0 . 0 Y g0——-Se -_1001.3 - - --9996  __017
150 __546.8 495.9 10.26 ’ 5b 126.3 724.8 0,21
15¢ 873.7 522.0 9.90 . S¢ 757.4 755.5 0.25
3 % _ 289.9 288.1 6.24 u 10a 394.4 335.8 17.45
% _ 320. 257 b. : 100 _ 301.] . I S
9% 36 . 5'306 : 6. 10c zlgolr- - ‘m
4 1 539.6 395.0 36.61 12 1a 829.6 812.2 2.14
m _S64.D : 37.75 9327 9125 0 2.2
ilc 630.0 475.9 37.58 1ic 988,7 2,18
] 32 _898,2 868.7 3.40 13 16a 497.9 451.7 ~10.23
» _982.4 950.8 3.32 166 363.7 328.9 10,58
k7 749.5 _J124.7 42 16¢c 424.0 ' 385.7 9.93
4 T 691.5 - 689.3 0.32 14 13a 334.4 328.8 1.70
™ _886.3 —882.9 —0.39 1% _ 3651 _ 3505  __1.56
% _1026.1 1022.3 0.37 13c 340.5 335.0 1.64
7 G 589.2 588.0 0.20 18 122 - 531.3 385.0° 38.00
& _923.4 9z v v __ 2% T sa37 .
6 624.2 622.5 0.27 12 483.8 350.1 38.19
s a 841.7 813.9 3.42 16 8 827.2 .824.6 0.32
@ _739.0 7145 343 & _ 814.9 812.0 0.
4« _969.8 —_937.3 —3ar 8 _ 837.3 .

Each set of three samples is to be tested individually and in numerical order according 10 the set number.
Please be certain to fill in the correct bianks on the data sheet.

Responsible Technician, Date: M. Sajid Checked and Approved, Date: R._Capper __ 9/7/90
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S.H.R.P. Moisture Content Proficiency Sample Program:

Data Sheet
Law Engincering Laboratory No. _16
Allanta, Georgia
Sct# Sampic# Beginning Ending Moisture Sci# Sample# Beginning Ending Moisture
weight(0.1g) weight(Q.1g) loss(0.01%) weight(0.1g) weight(0.1g) 10ss(0.01%)
P i R Bds % =3
S 13b [2)
% 22,0 _ 106,00 . 13¢
2 I (;‘.LS lL_i.'l 39.§;‘1 B 1 _S32.3 Z o
12b ) m - 1b Y ;5
2 _|62.5 __uﬁ ﬁ% Ic :ﬁ?z.zi '7'10 S 22l
3 n 8 27.46 n i o 220:3‘ 2.3
11; ﬁ% i%é;% do.57 14b jjézz‘fi : 206.6
e _|33 7.2 29.40 14 20l.0 2726.% %:23
« 8 DY 27,2 O32 2 & _9503 aaé:f .23
8b adf .& "2,¢ §5'2' 6b E‘]Eﬁ %,3|
& 290 ﬁf_ Y 6c _\064.% 1062, 1 23
s e 31')4_9_ 286,0 9 —:é B3 S _1¢7.¢ 9450 g,zf
1 : Z9¢ . J sb ~
e 23l =04 8 " e —65u
¢ 32 _S522.3 So4.9 3.6 M 4 7439 203 %-23
3b s, ) E f;f 3.0 ® E) = 38, - 4.0
x oY Zohy T p —g3eq —=us
7 10a 8.2 125.¢ b 15 2 _9Q&ST QL 223
100 ézi;"g‘_’ __[6. 2 XY do. 2,05
tc o33 jl%?ﬁji' 023 » —835% _;%_m_._n 2l
s 7a :'7_?08_‘_’] "_110% ) g.db 16 15a =19 .3 '% 0.5 10.01
™ 2 o2 150
® TGiss — e —952

Each set of three samples is to be tested individually and in numerical order according (0 the set number.
Please be certain 10 fill in the correct blanks on the data sheet.

Responsible Technician, Date: 1 Solsed 1013765 Checked and Aporoved: Date: WUlio- %J‘_ﬂd%
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S.H.R.P. Moisture Content Proficiency Sample Program

: Data Sheet
Westem Technologies Laboratory No. _17___
Phoenix, Arizona .
Set# Sample# Beginning Eading Moisture Sct# Ssmpic# Beginning Ending Moisture
weight(0.1g) weight(Q.1g) loas(0.01%) weight(0.1g) weight(0.1g) 1083(0.01%)
1 8a 2!3.2 Tz L .08 ’ % 3z4.1 zZ13.8 .
& 114.3 112> A= % 75 P 4 e e 05
& 123 121.7 o. = % 4.3 2t Lo
2 8 14 5 . 0 100 4L 3283 17.36
2 ot - A o “aere— Taea- AL
. s _ 1021 WZ -2 219 10c __43.2 252, O 1723 -
3 2 _s%o - L4 % E n o 1 _2514 2508 0. 24
» _biz4 B0 . 13> 3.l i 2.5
x _1oeq ...12514__ Be _20729 2851 = _ 2580
4 : 118l = 8.0 002 12 32 _Ll27 8-|€‘ g !
71 Z %g; 2.0 3 1ol X . ,
6 10301 X 21D 3 99¢.2 205
S 4 lo. & . 22, 13 12 , .0 =4,
T X -E BREF F
4 2 . 12 A e
¢ . _LIog . =, = 1 821.4 84 2
u; =410 %f ;zegt ' » A2 T \ - _Q_Q \___
e _49l.8 3427 AT * AT 1.Z 2.1%
7  16a ( ) . . 1s 1a oL A0.0 2.0\
16 :& % % n _gead _%_%_ R I -
16c _464 Ao, 1c Iz ! 9 141
8 M __3NO K l;z; 6 15 __0.S 48.L %
140 2 %24. L. 15b , . -—-Q
€ _405.5 NIA 2.0 - 15¢ ﬁf}.& R s /)

Each set of throe samples is 10 be tested individually and in mumerical order according to the set number.
lease be certain to fill in the correct blanks on the data sheet.

: p
Respousible Technician, Date: ¢ Zji‘lmt , f‘lezl’m

?

Cooctot and Appeoves, Dave: 21, foalfhunan_ 12596



Returned Tare Weights



LAB No. 1

SET # SAMPLE BAG WT. SET # SAMPLE BAG WT.
1 5 7.8 13 2 A 13

17 7.6

73 74

7.1 14 16
7.6
17

79
79
79

1.7 15 11
8.1
85

83
82
79

71 16 7
7.1
70

72
76
73

Owy» OwWwp» O o

9.7
82
9.1

74
19
75

1.1
73
74

83
8.0
77

74
7.6
17
10 6 74
7.7
17
11 1 7.6
74
71
12 8 117
7.6
7.1

aOw» Oowp» Ow» OwWP» QWP Oy aOwW» aOE» oW OwrP OwP Oy
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LAB No. 2

10.

11.

12.

13.

9a-8.5
9b-7.6
9c-8.1

3a-74
3b-7.7
3c-74

16a-7.9
16b-7.9
16¢-7.8

12a-8.4
12b-8.0
12¢-8.1

13a-7.3
13b-7.5
13¢-7.6

8a-7.9
8b-7.9
8¢c-7.8

15a-8.0
15b-7.6
15¢-7.5

2a-7.1
2b-7.2
2¢-7.8

14a-7.4
14b-7.4
14c-75

1a-7.2
1b-7.4
1¢c-7.4

Ta-7.6
7b-7.2
Tc-73

4a-8.5
4b-7.8
4c-8.0

6a-7.4
6b-7.4
6¢-7.5

14.

16.

10a-8.3
10b-8.5
10c¢-8.1

11a-9.1
11b-8.9
11¢-8.2

5a-7.2
5b-7.6
5¢-7.8



LAB No.4

SAMPLE # BAG WEIGHT SAMPLE # BAG WEIGHT

10 A 8.08 6 A 7.20
7.60 724
7.57 731

7.60 1
7.28
7.7

7.15
743
7.10

7.37 16
7.67
7.24

7.40
7.33
176
13 7.07 11
7.03
7.40

8.17
8.45
9.02

oOw» oWy ow» oOw

7.59
7.52
7.27

7.34
723
722
15 738
7.78
771

7.51
7.05
7.48
12 187
1141
7.90

7.36
7.61
7.36

0o
Owm» OoOwy» Oy oW AW AWy OE» QOEP OwEWy» Ow

14 7.61
7.18

722

7.67
7.86
7.66

rS
QOw» Owp
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LAB NO. 5

Bag Weights

Sample No. Bag MWeight - sample No. Bag MWeight Sample No. Bag Weight
1A 7.2 8A 7.6 15A 7.4
18 © 7.6 88 7.8 158 7.4
1C 7.3 8C 7.8 15C 7.9
2A 7.2 9A 7.8 16A 7.4
28 7.7 98 7.4 168 7.5
2C 7.6 9C 8.0 16C 7.3
3A 7.6 10A 7.7
3B 7.2 108 7.7
k[ 7.8 10C 7.9
4A 8.6 11A 9.2
4B 7.8 11B 9.3
4C 9.4 11C 10.0
5A 7.5 12A 8.1
5B 7.3 128 8.0
5C 7.7 12C€ 8.7
6A 7.5 13A 7.0
68 7.7 138 7.4
6C 7.4 13C 7.1
7A 7.6 14A 7.3
78 7.3 148 7.2
7C 7.4 14C 1.7



L6

Oregon State Highway Division

Salem, Oregon

Set# Sample# PMPTY

Set# Sample# W )

BAG
1 4a N ’ 16a 7.90
® __8,18 16d .
& 8.57 16¢ .
2 8a 1.36 10 143 7.71
8b 1.29 - 14 .
8¢ lo ]0 14c hd
3 7 ___7.60 i 13 7.36
% 7.32 1B3c ___1.20 -
4 2a 7.56 12 la 7.21
26 1. 22 1b T.%5
2c ! o2 1c ’ hd 53
s 3a 7.71 13 Ga 7.86
k| 7+60 6b T M
3 1.9 6¢c T 17
6 1a 8. 36 4 15 8.04
11b . 15b 8.30
e . 15c __ 9V 9.30
7 102 7.80 15 12a 8.51
100 7.71 12b U. 45
10c T4 12 7.85
8 % 7.69 16 Sa 7.82
% . sb 7-0%
9¢ o Sc B 1%

LAB No. 6
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S.H.R.P. Moisture Content Proficieacy Sample Program

Data Sheet
Southwestern Laboratories Laboratory NO. 8
Houston, Texas
Set# Samplef Waeight of Set# Sampie# Waeight of

l . _A . e

0 78 6b 78




Set § Sample # Bag

Set # Sample # Bag

Weight(0.1g) Weight(0.1g)
1 la 7.2 9 2a 7.6. .
.. T4 .2 7.5
1c 7.3 2¢ 7.5
2 16a © 7.8 10 8a 7.4
16b X S 8b 7.4
16¢ S Y S 8¢ 7.8
3 11a 8.9 1 7a 7.3
11b 9.0 7 7%
1l¢ 9.5 7c 7.4
13b 7.5 . 14b 7.8
13¢ 7.5 l4c 7.4
s 15a 7.8 13 3a 7.7
15b 7.8 3b 7.5
15¢ 7.8 3 V.4
6 12a Bk 14 4a 7.7
12b 9.1 : &b 7.4
12¢ 5.0 4c 7.7
7 6 7.6 15 %a 8.5
6c S 9 8.2
8 Sa 7.2 e 16 10a 9.7
5b 7.3 10b 7T
Sc 7.4

LAB NO.

/12

THOG-"Ud/ISd EE:60 @6, PO 100

E/€°d

PR Sy S




NO. 1Y
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Set# Sample# Beg

10T

weight(0.1g)
1 29 7.5
2 2.7
x 10
2 150 2.7
v 2,7
15c 7.4
3 9 8.2
o 8.4
9% 8.2
4 112 9.8
1y 0.5
1lc 9.6
s a 2.4
» 23
k L2
6 T7a 7.3 ’
™ 2.3
2.4
7 6 7.4
6 _7.2
6c 7.3
8 4 8.0
4 8.8
4 2.6

LAB No. /S

_Set# Sample# -

weight(C.1g)
9t TS5
o ___ 7.7
Me T4
10~ 50 - .47.3 .
: s 7.3
. k ~
n 16 8.3
Y m BT
0 8.2
2 @ n __7.0
L S 7% N
1c __2.2
13 16 __ 7.2
16d 7.2
16¢ 7.5
14 1 7.2
13b 7.0
13c __7.3
.15 12 8.8
: 12b 8.5
! 122 83
16 8 7.3
8b 7.3
& ’02



20T

S.H.R.P. Moisture Content Proficiency Sample Program
Data Sheet
WeiewT ofF ;PLA-&.:E'Q E:APGS.A

mm. Georgla - o-
=
Saf Sample# W7 OFq o Sa# Sampic# $VT. 0 R ac,
G R A Rans :
1 w 7.35s . s 12 _“.¢4
% S0 13b 0
%« /.22 13¢ 2.3
T 772 6' 10 1a '7.0;3
1 1
2% _Z.25 1c ﬁﬁ
3 I Zﬂo TR 2.75
1 . 1w 7.3
e __7.38 e __7.5¢
4 8 v A= ‘ 13 6a 7,59

7.53

Each set of three sampies is 1o be tested individuaily and in numerical order according (0 the set mumber.
Please be certain to fill in the correct blanks on the dats sheet.

Responsible Technician, Date: W otz Checked and Approved, Date; M‘M‘_ blglan




APPENDIX Il



Steele Gngineering, Jne.

October 17, 1990

Robin High

TRDF

2602 Dellana Lane

Austin, TX 78746

Dear Robin:

Subject: SHRP Soil Moisture Proficiency Sample Program.

Enclosed is a report which summarizes implementation activities

to date concerning the subject program. All test data sheets
are contained under the blue page titled Section 3, Returned Data
Sheets. Information needed to construct the data array for a

components of wvariance analysis as previously discussed is
contained in other sections of the report.

Please proceed with +the analysis as soon as ©possible. As
indicated 1in +the ©past, participating laboratories should be
identified only by a number in the final report compiled for
distribution to interested parties.

Call me if anything has been overlooked or further elaboration is
needed. I will review the analysis report wupon receipt and
contact you by telephone if questions arise.

Yours very truly

Garland W. Steele, P.E.
President, Steele Engineering, Inc.

enclosure: SHRP Soil H;0 Proficiency Sample Report

cc: Adrian Pelzner (letter only)

Box 173 » Tornado, West Virginia 25202 « Tele. (304) 727-8719
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APPENDIX IV



Steele Engineering, Tnc.

January 11, 1991

Virgil Anderson
48 Oaks Place
Lago Vista, TX 78645

Dear Virgil:
Subject: SHRP Soil Moisture Proficiency Sample Program.

This will confirm the substance of telephone discussions with
Robin during the past few days concerning the format for
presenting precision data which can be determined from the
analyses now underway of test data from the subject program.

The most desirable approach is to use a format that 1is generally
used by AASHTO and ASTHM. Examples are contained in ASTM C670,
Standard Practice for Preparing Precision and Bias Statements for
Construction Materials. For example, if the analysis yields an
estimate of 2.1% for o within laboratories by single operators,
the statement could read-

Precision-The within laboratory single operator standard
deviation has been found to be 2.1%-2 Therefore, results of
two properly conducted +tests by the same operator in the
same laboratory on the same soil with the same moisture
content should not differ by more than 5.94%.2

AThese numbers vrepresent, respectively, +the 18 and D2S
limits as described in ASTM Practice €670, for Preparing
Precision Statements for Test Methods for Construction
Materials.

The data available from the subject program will, of course,
yield considerably more information concerning the components of
variance and, as discussed with Robin, will hopefully allow an
estimate of bias to be determined.

As originally discussed during the design of this program, the
within sample variance could be quantified by comparing the odd
numbered (1 +through 63) samples to the even numbered (2 through
64) samples for each of the 16 sample types. The between sample
variance could be quantified by comparing the first two samples
(1 and 2) of each group of four samples to the second two samples
(3 and 4) of the same dgroup of four etc. for all 16 groups of
four in each of +the 16 sample +types. Likewise, +the within
material-same condition variance can be quantified by comparing
the 64 samples from split A to the 64 samples from split B for
each of the 8 pairs of A and B splits.

Box 173 » Tornado, West Virginia 25202 « Tele. (304) 727-8719

109
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In addition, the within material-different condition variance of
variances could be quantified by comparing +the variance of the
128 samples from sample types 1 and 2 to the variance of the 128
samples from sample types 5 and 6 and similarly for each of the
other three sets. Further the between material-same condition
and +the Dbetween material-different condition variance of
variances could be quantified in a similar manner.

Each of the above would provide valuable insight to SHRP and to
other researchers and practitioners concerning a necessary and
widely used test procedure.

Enclosed is a copy of a proposed revision +to ASTM D2216 which
Adrian suggested should be made available +to you and Robin for
information. Note particularly section 13 on page 11 of the
proposed revision. Apparently, SHRP results will ©provide
information of considerable interest to those responsible for
such standards.

Please call if you have further suggestions or if my terminology
needs clarification.

I appreciate very much your and Robin's efforts to expedite the

statistical analyses necessary to allow the highest and best use
of data now available from this program.

Yours very truly

Garland W. Steele, P.E.
President, Steele Engineering Inc.

enclosures: 12 pages

cc: Robin High
Adrian Pelzner (letter only)
Bill Hadley (letter only)



Steele engineering, Ine.

February 7, 1991

Virgil Anderson
48 Oaks Place
Lago Vista, TX 78645

Dear Virgil:

Subject: SHRP Soil Moisture Proficiency Sample Program.

This will confirm the substance of a previous +telephone
discussion with Robin concerning an "AMRL style" scatter diagram
report to be distributed +to +the participants in the subject
program.

Enclosed, as promised, is a copy of some information concerning

such reports. It is my understanding, based on discussions with
AMRL, that the quadrants are now formed by intersecting mean
lines rather than intersecting median lines. Also, that

laboratory results eliminated (last paragraph of attachment) are
those results outside the 30 limits of the data as calculated
using all results. The remaining results are +then recalculated
and no further eliminations are made.

Such a report would only be compiled after +the currently
scheduled analyses are completed.

Please let me know if there are any questions or recommended
modifications to the above.

Yours very truly

Garland W. Steele
President, Steele Engineering, Inc.

cc: Adrian Pelzner(letter only)
Bill Hadley(letter only)

Box 173 « Tornado, West Virginia 25202 » Tele. (304) 727-8719
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TECHNICAL MEMORANDUM

TRDF

SHRP + LONG TERM PAVEMENT PERFORMANCE PROGRAM

TECH MEMO: - AU-181 _ DATE: June 12, 1991

AUTHOR : Robin High ZXZ’ FILE: P-001

DISTRIBUTION: Garland Steele, Bill Hadley

SUBJECT: Variance Components and Bias Estimation for SHRP Moisture Content

Proficiency Sample Program

This memorandum summarizes the test results from the analysis of the SHRP
moisture content proficiency sample program. When a test procedure is applied
repeatedly to a set of identical material samples the same results rarely
occur. An experimental design was structured to evaluate this variability
when testing both aggregate and soil material samples for moisture content.
Its purpose is to present the within-laboratory and between-laboratory

variance components estimated from the data collected during this experiment.

The different factors of the experiment which represent sources of
variability and how the materials were to be processed in each laboratory were
originally developed as Design 4 in Technical Memorandum AU-95 (Ref 1). The
analysis of data from these designs were described in Technical Memorandum
AU-108 (Ref 2). The word "material" in this analysis represents both
aggregate and soil samples and will be used throughout this report to refer

to the applicable type of sample.

Due to the lack of an accepted reference value, an estimate of the amount
of bias in the testing procedure for moisture content in the samples has not
previously been evaluated. This study presents a unique opportunity to
estimaté the amount of bias due to the moisture measurement process. Results

corresponding to this portion of the study will also be provided.

DATA DESCRIPTION
A brief description of the data is included in this report for

completeness. Further details are available in the AMRL report (Ref 3). In

this document a description of the experimental design, testing procedures,

2602 Dellana Lane Austin, Texas « Telephone 512 /3274211 « Fax 512/ 328-7246

11
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and and a list of all of the data provided by AMRL collected by the 17

laboratories who participated in the experiment were provided.

Two types of material were used in the experimental plan (aggregates and
soils). For both aggregates and soils, material from two different sources
was acquired for the study. At each of the two levels of the factor
representing the source of the material (MATL) the batch was randomly split

into two portions (A or B).

For one-half of each split, moisture was added to the samples; the
remaining samples were air dried. One level of the moisture factor refers to
the Saturated Surface Dry (SSD) condition for aggregates and Plastic Limit
(PLM) condition for soils. The other level for each material refers to the

air dry condition.

Table 1 gives a brief summary the factors in the design. Sixteen
different types of samples were created and then shipped to the laboratories.
Sample numbers 1 through 4 refer to aggregates in the wet condition and
samples 5 through 8 refer to aggregates in the dry condition. Sample numbers
9 through 12 refer to soils in the wet condition and 13 through 16 refer to
soils in the dry condition. Each laboratory received 3 sets of the nearly
identical subsamples from each of the sixteen samples processed by AMRL.
Since the magnitude and the variability in the test results for soils was much
larger than for aggregates, two separate analyses for each type of material

will be given.

VARIANCE COMPONENT ANALYSIS

The experimental plan was developed to estimate the variance components
associated with testing the moisture content of both aggregate and soil
samples. Three replicate sets of material samples for each combination of the

design factors were provided to the seventeen laboratories.

The analysis phase for the determination of moisture content first

creates an analysis of variance table (ANOVA). The results are then used to



Table 1. Factor levels and sample type identification.

FACTOR DESCRIPTION TYPE OF EFFECT

MST Moisture Fixed
MATL Material Fixed
LAB Laboratory Random
SAMPLE
TYPE NO. SAMPLE DESCRIPTION
AGGREGATES
SSD Condition
O Aggregate 1, Split A
2 e e Aggregate 1, Split B
3 e e e e s Aggregate 2, Split A
4 e Aggregate 2, Split B
Air Dry Condition
L Aggregate 1, Split A
2 Aggregate 1, Split B
7/ Aggregate 2, Split A
8 e Aggregate 2, Split B

Aggregate 1: WA - Supplied by University of Reno, Nevada
Aggregate 2: PL - Supplied by University of Reno, Nevada

SAMPLE
TYPE NO. SAMPLE DESCRIPTION
SOILS
Plastic Limit Condition
O Soil 1, Split A
10 Soil 1, Split B
11 Soil 2, Split A
12 Soil 2, Split B
Air Dry Condition
13 e Soil 1, Split A
4 Soil 1, Split B
15 Soil 2, Split A
16 Soil 2, Split B

Soil 1: M1l - Supplied by Department of Highways, Maryland
Soil 2: M2 - Supplied by Department of Highways, Maryland
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estimate the magnitudes of the between- and the within-laboratory testing

variations (azum and o? respectively) for both types of materials.

Estimation of the Variance Components

The experimental design under which the data were collected has a direct
impact on how the statistical analysis should proceed. The statistical model

used to summarize these data takes the following form:
MSTLAB = u4 + MST + MATL + LAB + SPLT(MATL) + ERROR

The terms MST, MATL, and SPLT(MATL) remove the variability due to the
planned moisture content and material type. This allows more accurate
estimates of the random variation due to laboratories (LAB) and the random

variation due to other unknown factors (ERROR).

Tables 2 and 3 provide the Analysis of Variance (ANOVA) tables for the
results. From these summary statistics the two wvariance components
representing the between-laboratory (oﬂJg) and the within-laboratory (02)

components are estimated and appear in the lower portion of the tables.

Differences Among Means

Tables 2 and 3 are also used to identify the laboratories which produce
statistically different results from other laboratories. The average test
results from each laboratory are presented in a column and are ranked from
largest to smallest. Groups of laboratory means are underlined to indicate
which ones are not statistically different from one another. The averages to
be most concerned with are those which lie on either end of the row. If one
continuous line does not appear underneath these averages, there is evidence
to suggest the mean from that laboratory exceeds the two standard deviation

control limits and does not conform with the remainder of the data.

The mean results from laboratory 17 for aggregates appears to be

considerably smaller than the means from the other laboratories. A closer



Table 2. Variance component analysis for aggregate samples.

Degrees of

Sum of
Squares

Mean
Square

F Value

Source Freedom

Model 18
MST 1
MATL 1
LAB 16

Error 385

Corrected Total 403

Variance Components

a2

L

659.049
614.220
43.343
1.486
29.966
689.015

g = 0.0006345

02 = 0.07783

Student-Newman-Keuls test for variable:

Means with the same underline

SNK Grouping Mean

.5937
.5583
.5562
.5467
.5467
.5438
.5246
.5221
.5208
.5154
.5096
L4974
.4909
.4871
.4817
L4379
.1677

e e e e e N

LAB

09
07
01
04
12
15
16
05
02
06
08
14
13
03
10
11
17

36.6138
614.2196
43.3428
0.0929
0.07783

MSTLAB

470.41
7891.49
556.87
1.19

are not significantly different.
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Table 3. Variance component analysis for soil samples.

Mean
Square

Degrees of Sum of

Source Freedom Squares
Model 18 66999.245
MST 1 45014 .471
MATL 1 21723.755
LAB 16 261.019
Error 388 4942.622
Corrected Total 406 71941.867

Variance Components

Student-Newman-Keuls test for variable:

Means with the same underline are not significantly different.

0% ,5 = 0.1493

02 = 12.739

SNK Grouping Mean N 1AB
] 17.628 26 11
] 17.621 23 13
] 17.583 24 09
| 17.554 24 01
| 17.390 24 14
| 17.354 24 07
| 17.301 24 02
| 17.252 24 04
| 17.154 24 08
| 17.017 24 03
| 16.780 24 16
| 16.598 24 15
| 16.255 24 06
| 15.932 24 17
| 15.904 24 12
| 15.388 24 10
| 14.958 24 05

3722.180
45014.471
21723.755

16.314
12.739

MSTLAB

292.19
3533.67
1705.33

1.28



examination of the raw data for this laboratory is required to determine a

reason for this difference.

PRECISION STATEMENTS FOR MOISTURE CONTENT

The within laboratory variance components for the moisture contents of
the two material types are given in Tables 2 and 3. This section provides the
within-laboratory precision statements for moisture content testing. The two
standard deviation limits for the difference between two observations are
given. These values imply that within one laboratory, a pair of measurements

selected at random will differ by more than 2 / 2 0 in only 5% of all cases.

Aggregates

Precision - The within-laboratory single operator standard deviation for
aggregates is determined to be ¢ = / 0.07783 = 0.2790.
Therefore, results of two properly conducted tests by the
same operator in the same laboratory on this aggregate should
not differ by more than 2 /2 0 = 0.7891 from each other.

These numbers represent, respectively, the 1S and D2S limits as described
in ASTM Practice C670, for Preparing Precision Statements for Test Methods for

Construction Materials.

Soils

Precision - The within-laboratory single operator standard deviation for
aggregates has been found to be g = / 12.739 = 3.5692.
Therefore, results of two properly conducted tests by the
same operator in the same laboratory on this aggregate should
not differ by more than 2 / 2 ¢ = 10.0951 from each other.

These numbers represent, respectively, the 1S and D2S limits as described
in ASTM Practice C670, for Preparing Precision Statements for Test Methods for

Construction Materials.
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BETWEEN LABORTORIES PRECISION STATEMENTS FOR MOISTURE SAMPLES

The between-laboratory variance components for the moisture content of
the two material types, are given in Tables 2 and 3. This section provides
between-laboratory precision statements based on these results for resilient
modulus testing. The two standard deviations limits for the difference
between two observations from different laboratories are given. These values
imply that the difference between one measurement selected at random from each
of two laboratories will differ from each other by more than 2 / 2(02LAB + 02)

in only 5% of all cases.

Aggregates

Precision - The between laboratory single operator standard deviation for
moisture content has been found to be / OZLAB + 02 = 0.28012.
Therefore, the results of properly conducted tests from two -
laboratories on the same aggregate should not differ by more
than 2 /2 (02, + 0%) = 0.7923 from each other.

These numbers represent, respectively, the 1S and D2S limits as described
in ASTM Practice €670, for Preparing Precision Statements for Test Methods for

Construction Materials.
Soils

Precision - The between laboratory single operator standard deviation for
moisture content has been found to be / UZLAB + 0% = 3.5900.

Therefore, the results of properly conducted tests from two
laboratories on the same soil should not differ by more than
2/ 2 (6%, + 0% = 10.1541 from each other.

These numbers represent, respectively, the 1S and D2S limits as described
in ASTM Practice C670, for Preparing Precision Statements for Test Methods for

Construction Materials.



ESTIMATION OF BIAS

The precision of the standard test method for the determination of
moisture content of aggregates and soils in a laboratory was the primary topic
of the two previous sections. These results showed the degree of mutual
agreement of individual measurements both within and across laboratories. The
accuracy of a test procedure takes the precision statements one step further.
It covers both the precision and bias of the test method. The bias of a
result, often called the systematic error, involves consistent deviations from
a reference value. That is, the mean of the test will consistently be larger
or smaller than its true value. Further explanations of precision and

accuracy can be found in the ASTM publication E177 (Ref 3).

In order to have a wvalid statement on the bias of a test procedure, a
reference value is required. Because data to support this requirement have
not been available no estimate of bias has ever been determined. If an
acceptable reference value for moisture content can be derived, then the data
obtained from these test results may be used in estimating the bias of the

test procedure.

The material samples, processed by AMRL, were bagged and shipped to the
participating laboratories. An important requirement for estimating moisture
content is to test the samples as soon as possible so that they do not remain
in the bags for long periods of time. They should also have been stored at
the proper temperature and kept away from direct sunlight. If any of these
conditions were not satisfied, the possible impact on the bias calculations

remains unknown.

Moisture samples constructed by AMRL were developed such that water was
added in a known quantity to one-half of the samples and no water was added
to the other half. Since no water was added to the "dry" samples, the
moisture determined by the test results in the laboratories for these samples
is the best estimate possible of the amount which ocecurs naturally in air-

dried material.
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The following procedure for estimating the bias in the moisture content
test method for aggregates was followed. Each laboratory was sent 3
subsamples for each of the 8 samples of material for a total of 24 subsamples.
The only difference between sample 1 and sample 5 materials is the added
moisture content. The same association exists between sample pairs (2,6),

(3,7), and (4,8).

For each laboratory the average moisture content was found for the three
subsamples of material produced by AMRL for sample number 1. This average was
added to the average moisture content found by each laboratory for sample
number 5. This total represents the best estimate of the average moisture
content contained in the "wet" samples. The average moisture content of the
3 subsamples for sample 1 as determined by the respective laboratory was
subtracted to determine a bias term. The same procedure was used for "wet"

samples 2 through 4 and "dry" samples 6 through 8.

The resulting means for the aggregate samples from the 17 laboratories
across the different levels of factors in the study are shown in Table 4. The
analysis of variance performed on these data is given in Table 5. The results
indicate that only a small amount of bias exists for the aggregate samples.
The overall average is 0.03113. This positive number indicates the
laboratories did not estimate as much water in the sample as one would have
expected to find. The individual means found in the right hand column of
Table 4 indicate most of the laboratories produced a positive bias with
laboratory 1l having the largest bias of 0.1200. Another interesting result
is that material from source WA generally produced large positive results
(average = 0.0615) and material from source PL generally produced both
positive and negative results (average = 0.0007). Thus, the magnitude of the

bias depends on the source of material used.

The same procedure was also followed for the soils. Sample numbers 9
through 12 had specific amounts of moisture added by AMRL. The corresponding

pairs are given by sample numbers 13 through 16 left in the air-dry condition.



Table 4. Bias estimates for aggregate samples 1 through 8 (SSD condition).

M

S A

P 0T  meeecemcecaccmmaiicaveemcecaeeenns

L L L| WA ] PL ]

A T -reeeeecciimeeeaans R R LT foeeemeee-
B T | A ! B | c | D | Mean |
Con 1 o ta000 | Tor18000 | oo0ssss | 0.10535 | 00750 |
s N T oriveer | ooseer | o1eass | ooeeer | ororrs |
03 | ol1esss | 0.00667 | 000667 | -0.06667 | 0.0425 |
00 | o 0a000 | 0.01000 | ©0.03335 | -0.13333 | 00125 |
s om00000 | Tororeer | o 0266 | o.omsss | 0005 |
e | o Tosns | o Toa000 | o lo0sss | oroussr | ToToors |
07 | o033 | 0 0seer | 005667 | 006667 | 00208 |
05 | o.01667 | 0 01000 | 008333 | -0 05667 | 0 0133 |
05 | o06ser | 0 09667 | 0.13333 | -0.09667 | 0.0325 |
o | o amee0 | Tomotoes | orarass | olesen | olotss |
|11 Toi13a3s | 0.15667 | 014000 | 0.05000 | 0.1200 |
12 o 1033 | ooseer | 611000 | 001333 | 0083 |
13 olorass | Tor10500 | 005335 | -0.07333 | 0 0396 |
10 o 08000 | 0.00000 | 000667 | -0.06167 | 0 00625]
s o osen | oloren | aletesr | 12000 | 0 0nes |
16 | 011335 | 0.0%667 | 0.08333 | -0.02667 | 0.05170]
1 o 193 | Toenser | 00133 | 000667 | o 0nse)]

aversges | 0.0761 | 0.0470 | 0.0576 | 00562 | |

M. Soes T ooe0s T
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Table 5. Analysis of Variance for bias estimates in aggregate samples.

Degrees of Sum of Mean
Source Freedom Squares Square F Value Pr > F
Model 17 0.1576 0.00927 2.23 0.0143
LAB 16 0.0948 0.00592 1.43 0.1675
MATL 1 0.0628 0.06281 15.14 0.0003
Error 50 0.2075 0.00415
Corrected Total 67 0.3650

Student-Newman-Keuls test for variable: BIAS

- Means with the same underline are not significantly different.

SNK Grouping Mean N 1AB
| 0.1200 4 11
| 0.0775 4 02
] 0.0750 4 01
| 0.0633 4 12
| 0.0517 4 16
| 0.0425 4 03
| 0.0396 4 13
! 0.0367 4 17
| 0.0325 4 09
| 0.0208 4 07
| 0.0133 4 08
| 0.0063 4 14
| 0.0050 4 05
| -0.0017 4 06
] -0.0125 4 04
] -0.0183 4 10
j -0.0225 4 15



The resulting means for the soil samples from the 17 laboratories across
the levels of the factors in the study are shown in Téble 6. The anaiysis of
variance performed on these data is given in Table 7. The results indicate
that a larger amount of bias exists for the soil samples, except now the
difference is the negative value of -0.9834. This negative number indicates
the laboratories overestimated the amount of water in the sample one would
have expected to find. The individual means found in the right hand column
of Table 6 indicate most of the 1laboratories produced a negative bias.
However, laboratory 05 has a very large positive overall bias term of 1.614.
Another interesting result is that material from source Ml generally produced
positive results (average = 0.4749) and material from source M2 generally
produced large negative results (average = -2.4418). Thus, the magnitude of

the bias depends on the source of material used.

In summary, an interesting contrast emerges from these results. Bias is
positive for aggregates and therefore the laboratories did not estimate as
much water in the sample as one would have expected to find. The negative
bias for soils indicates the laboratories overestimated the amount of water
in the sample one would have expected to find. Also, for both aggregates and
soils the source of the material influenced the size and the magnitude of the

bias term.

PRECISION STATEMENTS FOR BIAS

The average laboratory bias components for the moisture contents of
aggregates and soils are given in Tables 4 and 6. These means provide the
basis for statements concerning the precision of the moisture content
estimate. The appropriate standard deviation to apply depends upon the
desired inference. Table 8 summarizes the calculations of the appropriate
mean squares. Given the data provided for this experiment, confidence

intervals for the true bias estimates will be provided.
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Table 6. Bias estimates for soil samples 9 through 16 (PLM condition).

M
S A
1 e R
L L L | M1 | M2 |
L S D EEEEE LT TR R EEETEEREEE
B T | A | B | c ! D | Mean |
o b 1 0v6er | ol 11000 | 2. 70667 | -3.10993 | 1.2108 |
on | 1leesss | oosv000 | 357000 | 265667 | 1.2258 |
s | Tormosss | 091333 | 525398 | 13,4700 | 1.9717 |
e ) oseer ) oiamane | 2.muser | 263667 | 12500 |
|05 | 0192000 | -0.07333 | 556667 | 004333 | 16142 |
e | o T0ser | o 1a000 | T 1066 | T0 v6sss | Con008s |
oy | i Tisams ) oioasss | 3.30667 | 2.99000 | 12017 |
s ) Llosass | 013335 | 290667 | -3.10000 | -1.2542
| os | 1533 | 009000 | 324000 | 12,9935 | 1.1550 |
Lo 13333 o 0mms | T 0000 | 0.79335 | 0,920 |
T 0 0000 | o 1066y | 13 susss | 297000 | -1.5067 |
T o Tsens | Toaee00 | Toraenss | Torsesss | Toro0er |
3 o at000 | Toi19000 | a.seser | iaiveeer | 1269 |
e 1 ii0000 | Touevass | 2. ouser | 3.20667 | 11175 |
5 o 3653 ) o laseen | T auo00 | 12 33eer | 1065 |
e i Tneer | o a6 | a.2aaas | o3.67a38 | 1.5093 |
3 o saeer | 0 38355 | 402000 | o1.63667 | -1.6067 |
averames | 0 9008 | oro000 | asie | zaesy 1T !
AR o e s T |
A oseee T |
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Table 7. Analysis of Variance for bias estimates in aggregate samples.

Degrees of Sum of Mean
Source Freedom Squares Square F Value Pr > F
Model 17 188.612 11.0948 6.56 0.0001
LAB 16 43.993 2.7496 1.62 0.0966
MATL 1 144 .618 144.6181 85.46 0.0001
Error 50 84.6079 1.6922

Corrected Total 67 273.2194

Student-Newman-Keuls test for variable: BIAS

Means with the same underline are not significantly different.

SNK Grouping Mean N 1LAB
| 1.614 4 0S

| | 0.007 4 12
| | -0.008 4 06
| | -0.921 4 10
| | -1.066 4 15
| | -1.117 4 14
| | -1.155 4 09
I | -1.211 4 01
[ ! -1.226 4 02
| | -1.250 4 04
| [ -1.263 4 13
| | -1.292 4 07
| | -1.294 4 08
| | -1.503 4 16
] | -1.504 4 11
] | -1.607 4 17
| -1.922 4 03



Table 8.

AGGREGATES

Error
Corrected Total
Total

Source

Mean square calculations for the bias of aggregates and soils.

Error
Corrected Total
Total

Error
Corrected Total
Total

Source

Error
Corrected Total
Total

Sum of Mean

Squares Square

0.3650 0.005448

0.3650

0.4309

Sum of Mean

Squares Square F Value
0.0628 0.06281 13.72
0.3022 0.004578

0.3650

0.4309

Sum of Mean

Squares Square

273.2194 4.0779

273.2194

338.9847

Sum of Mean

Squares Square F Value
144.6180 144.6180 74.22
128.6013 1.9485

273.2194

338.9847



Precision Statements of Bias for Aggregates

Agpregates.

Aggregates
from Source WA.

Aggregates
from Source PL.

Table 8 shows the within-laboratory single operator standard
deviation for aggregates is determined to be 0 = J 0.005448
= 0.0738. Therefore, the bias of a properly conducted test
by one operator in the same laboratory on an aggregate
material should not differ by more than 2 0 = 0.1476 from the
true value of the bias. When the experimental results were
compared with a known reference value, the 95% confidence
limits for the bias of a moisture test on an aggregate
material was found to lie between 0.0311 * 2 0 or (-0.116,
0.179).

The within-laboratory single operator standard deviation for
aggregates from source WA is determined to be 0 = J/ 0.004578
= 0.06766. Therefore, the bias of a properly conducted test
by one operator in the same laboratory on an aggregate from
this source should not differ by more than 2 ¢ = 0.1353 from
the true value of bias. A 95% confidence interval for the
bias of the moisture content of aggregates from this source
is 0.0615 * 2 0 or (-0.074, 0.197).

The within-laboratory single operator standard deviation for
aggregates from source PL is determined to be 0 = J/ 0.004578
= 0.06766. Therefore, the bias of a properly conducted test
by one operator in the same laboratory on an aggregate from
this source should not differ by more than 2 ¢ = 0.1353 from
the true value of bias. A 95% confidence interval for the
bias of the moisture content of aggregates from this source
is 0.0007 * 2 0 or (-0.135, 0.136).

These numbers represent, respectively, the 1S and 25 limits as described

in ASTM Practice C670, for Preparing Precision Statements for Test Methods for

Construction Materials.
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Precision Statements of Bias for Soils

Soils. Table 8 shows the within-laboratory single operator standard
deviation for soils is determined to be 0 = [/ 4.0779 =
2.0194. Therefore, the bias of a properly conducted test by

one operator in the same laboratory on a soil material should
not differ by more than 2 0 = 4.0388 from the true value of
the bias. When the experimental results were compared with

a known reference value, the 95% confidence limits for the

bias of a moisture test on a soil material was found to lie
between -0.983 * 2 0 or (-5.022, 3.056).

Soils from

Source Ml. The within-laboratory single operator standard deviation for
soils from source Ml is determined to be ¢ = / 1.9485 =
1.3959. Therefore, the bias of a properly conducted test by
one operator in the same laboratory on a soil
source should not differ by more than 2 ¢ = 2.7918 from the
true value of bias. A 95% confidence interval for the bias

of the moisture content of soils from this source is 0.475

+ 2 0 or (-2.317, 3.267).

Soils from

Source M2. The within-laboratory single operator standard deviation for
soils from source M2 is determined to be 0 = / 1.9485 =
1.3959. Therefore, the bias of a properly conducted test by

from this

one operator in the same laboratory on a soil

2.7918 from the

source should not differ by more than 2 O
true value of bias. A 95% confidence interval for the bias

of the moisture content of soils from this source is -2.442

* 2 0 or (-5.234, 0.350).

These numbers represent, respectively, the 1S and 2S limits as described

in ASTM Practice C670, for Preparing Precision Statements for Test Methods for

Construction Materials.
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Moisture Content-Aggregates

Precision

The within-laboratory single operator standard deviation for
moisture content of aggregates has been found to be o = 20.2790%.
Therefore, results of two properly conducted tests by the same
operator in the same laboratory on +the same +type of aggregate
sample should not differ by more than 2y2 o = 20.7891% from each
other.

The between-laboratory single operator standard deviation for
moisture content of aggregates has been found to be {(oc2i,p+c2) =
20.28012%. Therefore, results of properly conducted tests from
two laboratories on the same aggregate should not differ by more
than 2y(2(o21a»+02)) = B0Q,7923% from each other.

These numbers represent, respectively, +the 218 and ®D2S limits
as described in ASTM Practice C670, Preparing Precision
Statements for Test Methods for Construction Materials.

Bias

When experimental results are compared with known values from
accurately compounded specimens:

The bias of moisture tests on one aggregate material has been
found to have a mean of +0.0615%. The bias of individual test
values from the same aggregate material has been found with 95%
confidence to lie between -0.074% and +0.197%.

The bias of moisture tests on a second aggregate material has
been found +to have a mean of +0.0007%. The bias of individual
test values from the same aggregate material has been found with
95% confidence to lie between -0.135% and +0.136%.

The bias of moisture tests overall on both aggregate materials
has been found to have a mean of +0.0311%. The bias of
individual test wvalues overall from both aggregate materials has
been found with 95% confidence +to 1lie between -0.116% and
+0.179%.
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Moisture Content-Soil

Precision

The within-laboratory single operator standard deviation for
soils has been found to be o = 23.5692%. Therefore, results of
two properly conducted tests by the same operator in the same
laboratory on the same type soil should not differ by more than
22 o = 2810.0951% from each other.

The between-laboratory single operator standard deviation for
moisture content of soils has been found to be {(o21:ptci) =
A3.5900%. Therefore, results of properly conducted tests from
two laboratories on the same soil should not differ by more than
29(2(c%15p+02)) = B10.1541% from each other.

These numbers represent, respectively, the 315 and 2D2S limits
as described in ASTM Practice Cc670, Preparing Precision
Statements for Test Methods for Comnstruction Materials.

Bias

When experimental results are compared with known values from
accurately compounded specimens:

The bias of moisture tests on one soil material has been found to
have a mean of +0.475%. The bias of individual test wvalues from
the same soil material has been found with 95% confidence to lie
between -2.317% and +3.267%.

The bias of moisture tests on a second soil material has been
found to have a mean of -2.442%. The bias of individual test
values from +the same s0il material has been found with 95%
confidence to lie between —-5.234% and +0.350%.

The bias of moisture tests overall on both so0il materials has
been found +to have a mean of -0.983%. The bias of individual
test values overall from both so0il materials has been found with
95% confidence to lie between -5.022% and +3.056%.
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