
Ihrp 

SHRP-P-619 

Soil Moisture Proficiency 
Sample Program 

Garland W. Steel, P.E. 
Steel Engineering, Inc. 

Strategic Highway Research Program 
National Research Council 

Washington, DC 1993 



PUBL. NO. SHRP-P-619 

Program Manager: Neil Hawks 
Production Editor: Marsha Barrett 
Program Area Secretary: Cindy Baker 

February 1993 

key words: 
base course aggregates 
cohesive soils 

Strategic Highway Research Program 
National Academy of Sciences 
2101 Constitution Avenue N.W. 
Washington, DC 20418 

(202) 334-3774 

The publication of this report does not necessarily indicate approval or endorsement of the fmdings, 
opinions, conclusions, or recommendations either inferred or specifically expressed herein by the National 
Academy of Sciences, the United States Government, or the American Association of State Highway and 
Transportation Officials or its member states. 

© 1993 National Academy of Sciences 

350/NAP/'93 



Acknowledgments 

The research described herein was supported by the Strategic Highway Research 
Program (SHRP). SHRP is a unit of the National Research Council that was authorized 
by section 128 of the Surface Transportation and Uniform Relocation Assistance Act of 
1987. 

m 



Contents 

Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . VII 

Summary of Research . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Appendix !-Descriptive test results on materials used by AMRL for samples . . . . . . . 5 

Appendix II-AMRL report on SHRP Moisture Content Proficiency Sample Program 13 

Appendix III-Correspondence regarding transmitting AMRL report . . . . . . . . . . . . 103 

Appendix IV-Correspondence concerning analysis of data ................... 107 

Appendix V-Memorandum on variance component analysis .................. 113 

Appendix VI-Example of report distributed to each participant . . . . . . . . . . . . . . . 135 

Appendix VII-AASHTO/ ASTM format precision statements ................. 143 

v 



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 soil 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 collated, 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 is also noted that these materials were 
obtained from SHRP reference material sources, Watsonville 
Granite at Monterey, California and Kaiser at Pleasanton, 
California. Classification data for the materials used is 
contained in appendix I. 

AMRL thoroughly blended, then split each of the four primary 
materials into two approximately equal parts, one part to 
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eventually provide material for dry samples and the other part to 
eventually provide material for wet samples. Each 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 variance analysis to be 
conducted as resources allowed. 

Instructions to the participants (appendix II, 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 
th~y deem appropriate. 

The appendices to this report contain the complete set of 
supporting documents for this program as listed 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 11. 
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,__. 
SHA-730-32 

' REVISED 3-75 

MATERIALS AND RESEARCH 
Laboratory Worksheet 

COMBINED HYDROMETER, Sl EVE ANALYSIS AND TEST DATA SHEET 
z 
Q Ho- T269 CONTRACT: tfO- 2Cf'2- zo-z.- -n f A~ ~ f?. r. .... LOG NO.: FIELD CLASS: <[ 

1So' or. lb 0 LOCATION - STA. ~n., so Jl//i( DEPTH: o.s 70 iL 
A (;,- S · <to CUT~ FILL 0 i= EST. MOIST.' OPT. MOIST. DATE: NC/NF 0 z 

BY , <( DATE tf7q/C· L&l OPERATOR j.."(r' DATE (, -'2C • 90 CHECKED Q 

A't7 ~ A .c.. {-:5 ) b CLASSIFICATION : MSMT AASHO EST. C.B.R. VALUE 
LIQUID LIMIT D : 3"2- SHRINKAGE LIMIT: 1'9 SHRINKAGE} 95%T-180 
PLASTICITY INDEX: "#r: SHRINKAGE RATIO' /, 7 '2--"' 0 FACTOR 98% T· 99 

MOISTURE DENSITY} T ·180 c MAX. DEN.= pcf OPT. MOIST. = % 
RELATIONS 0 T-99 MAX. DEN.= pcf OPT. MOIST. = % 

GRADATION (PERCENT PASSING by WEIGHT) PERCE NT OF SOIL MORTAR 
<{ 2~· Y2" '19 •40 7/ *COARSE SAND:(2.0-0.42mm) (_8 }~ 1-

2" o/e" #60 ~3 *FINE SAND: (0.42- 0.075mm) ze <{ 

0 
I ~· #4 71 •100 ss SILT: (0.075- 0.005mm) 23 

1-
I" {..00 #IO 87 •200 '1-, • CLAY' (0.005- 0.001 mm) } 31 (J') 

ILl 
3~" qq #30 •270 COLLOIDS: (0.001 mm Minus) 1-

MOISTURE AT ( )= %( ); MOISTURE AT ( )= %( ) 

0 ORGANIC TEST' 0/o, 0 PH. , 0 OTHER TESTsY.C.t ~ ,%.&. 7 
0 COLOR 0 C.B.R. %,( ),0 VOL. CHANGE 0/o 

REMARKS: ;4 //2. /?F !,ott.. SfA[3!(.17/.7!0N A(77N. 13 k.'cC~'f. tl 

~Hr. Both 
--r AN.JJ ;t'?IC/-1 

. 'If' 

D '""200 Wash D No Both Required D MSMT D 40 Wash 

MECHANICAL ANALYSIS DATA 
~ '(W.l 23. 1'2- TEST SAMPLE 
l;: (W,)- iz ~·a;, .. w. X 100 +(% HYGRO + 100)= w. 
:I: (Ww) . z(p x 100.;. w.= I . I o/o H YGRO w.= s.s. ;_1_ J w.= S'i-. ~'1 

SEDIMENTATION TEMP. l ~ (R/W5)XIOO EST. MAX. *COARSE SAND H c R GRAIN 
:t: START I MIN. 

OF % CLAY• SIZE Pp 10 - Pp 40 = /8 .... mm 
<[ / - *FINE SAND m 28 

/ .005 Pp40 - Pp200= 

FINE SIEVE ANALYSIS NOMENCLATURE -
WHERE• Pp =~X 100 Pp 10=100 MAX. 

GRAIN WHERE, 
en I i %TOTAL 

SIZE 
z Pp s,,oo mm 
0 SIEVE W•= Sc.! .51 -SAMPLE PASS. w. = Air Dry (gm) 
- W, = Oven Dry (gm) 1-
<{ WI - w. ·=Water Wt. (gm) ..J #:30 Wp= 0.60 
:J H = Hydrometer Reading u :F 
..J 2 61 

c = Temp. Correction Foetor 
<{ 

#40 .!.!... - 0.425 R = Corrected Hydrom. Reading u Wp• 1./o..l. 7~ e·z.. 03 :F 82. .67 71 PR = % Samp. Retained on Sieve 

#60 .!!.. - s~ 
.61 0.250 Pp = % Sample Passing Sieve 

Wp= 3'7. 2s -;;. e& t 7Z (;3 W, = Wt. Retained on Sieve ( g m) 

- '1.81 s = %Total Sample Passing 
#100 .!!.. 

(;3. os· &3 .81 55 0.150 #IO Sieve Wp= 3'-1. '11-- * \ Wp = Wt Passing Sieve (gm) 
#200 .!!.. - ~.oq 

.57 0.075 
Wp= 2tf. 33 53:13 ~ 5cf 'f7 

#270 .!!... - 0.053 
Wp= 

* 7 



E 
~------------------------------------------------------------~ LOG. NO. HO . 1z0-? 

<[ 
...J 
:::> 
:E 
a: 
0 
u. 

24 HOUR HYDROMETER ANALYSIS 

P = B.£. X 100 w. 
WHERE• 

P = % Soil in Suspension 
R = Corrected Hydrometer Reading 
a = Constant - Depending on Specific Gravity 
W, = Oven Dry Weight of Test Sample 
H = Hydrometer Reading, Uncorrected. 
C = Correction Factor for Temperature 
S = % Total Sample Passing #10 Sieve 
S, = % Total Sample Passing 

WHERE• 

d = Corrected Grain Diameter 
d, = Max. Grain Dia. Under Assumed Conditions 
Kl = Correction for Elevation of Hydrometer (H) 
K6 = Correction for Variation of Specific Gravity 
K. = Correction for Variation of Viscosity of 

Suspending Medium. 

a = ------~0~--'-q-'q'--'~=---- W, = __ S_ft.....:..... _.5_.1 ___ %Total Sample Passing #I 0 ( S ) ___ 6-'-7 __ Sp. Gr. __ Z=:....:.·_'-:....L..J __ 

I I I 
(H + C R) X 

TEMP 

I I I 
!- I 

IOOa ~ 
"Ws"j 

OBS. 
TIME 

T 
MIN. 

I I 
d, X 

I I 
II ! 30 sec. .081 i 

d 

I I I I .057 ! 
~~--~--~--~--~--~-~~-~~-~~--+---+---+---+---L---t--i 

6~_7_&~~3~1~-~~~1--=s_z~l~z~~~-~J-~',~e-~~3~!_¥~7_.~9-LI -~~:~~~--~-2-~._o_4o-4~·~i~~-~~--·-o4~-ao ____ rl ~-o~J~~~--1 
S 7-~ Jo.o -s.zlz'f.B 14fSZ.. 3/ 5 .026 _gtlc ,oz<t! l.o;/ 
~~~-+~--+_~--+~~~+,----+~~--~~~~~--~----+---~~--~~--~~~----~1--~-r~ 

~ :==7=~=:~2=7=.-5~ --++-=5==· ../-.'--' -i-+1=-z=-z=---,=~~ =====~=c.{c=v=3==:~ =3=S==:=====:==I5==:=-=0=15=:~=-=g=s.=S==! ====· o:·=, u=. =J==:~~-=0=/=Z..=:==,-; 
z~.o -s.Jizo.C.. i !37.G. 33 30 .010 I.~J .o~90::. !.oo~3 

!- : : I I ! 

1440 .oo15 1 t;,o : . o .,," 1. oo;3 

MECHANICAL ANALYSIS (AASHO DESIGNATIONS M.146 AND T88) 

GRAIN SIZE IN MILLIMETERS 

I GRAVEL I I SAND 
CLAY SILT I COARSE I MEDIUM FINE I COARSE I FINE I 

% SOIL MORTAR= READING FROM CURVE .;- ~00 REMARKS• 0. ooS: -=- 7-7.'1 - 3/ 
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SHA-73.0·32 
REVISED 3•-, 

MATERIALS AND RESEARCH 
Laboratory Worksheet 

COMBINED HYDROMETER, SIEVE ANALYSIS AND TEST DATA SHEET 
z 

# L[-z 2 MIS ... LOG NO.• CONTRACT• FIELD CLASS: < u LOCATION - STA. DEPTH: ii: 
j: EST. MOIST.' OPT. MOIST. DATE• CUT D FILL 0 NC/NF 0 z 

/,.7 0 3,1Lf-'io ~ OPERATOR DATE CHECKED BY f"J DATE J -z.,-z, 

CLASSIFICATION = MSMT A-) AASHO A·)(~! EST. C.B.R. VALUE I 
LIQUID LIMIT 0 :_?b SHRINKAGE LIMIT• 3'7-- SHRINKAGE} 95'Yo T-180 
PLASTICITY INDEX: // SHRINKAGE RATIO' /, 31 0 FACTOR 98% T- 99 

MOISTURE DENSITY} IB'f-180 c.- MAX. DEN.= g_/ . ..:,-- pcf OPT. MOIST. = J/. g- % 
RELATIONS OT-99 MAX. DEN.= pcf OPT. MOIST. = o/o 

GRADATION (PERCENT PASSING by WEIGHT) 
Cfl 

PERCENT OF SOIL MORTAR r ~ 2 ~· 'lz" #40 *COARSE SAND• (2.0-0.42mm) }~ 1-
2" ~8· (;;J *FINE SAND= (0.42- 0.075mm) z~ ~ -so 

0 
I ~· 1S' SILT: (0.075- 0.005mm) 

l/-5 
•4 •100 

1-
I" LOO (;'Z-- • CLAY' (0.005- 0.001 mml } 17 en #IO •200 w 

5/4 #30 #270 COLLOIDS; (0.001 mm Minus) 1-

MOISTURE AT ( )= %( ); MOISTURE AT ( )= %( ) 

0 ORGANIC TEST= %, 0 P.H. , 0 OTHER TESTS ."\P /..'R. 2.73 
0 COLOR 0 C.B.R. %,( ),0 VOL. CHANGE % 

REMARKS• 

~Hr. Bath 0 MSMT 0 ~40 Wash Cl ~200 Wash Cl No Bath Required 

~ 

MECHANICAL ANALYSIS DATA 
~ '(W.J ... :?~.: .. 3 9 ..... TEST SAMPLE 
~ (W,l- zs- c,~ Wax 100 +(% HYGRO + 100)= W, 
% (W.l .7<J xiOO+Ws= 2. 7 'Yo HYGRO w.= SS. 'II I w,= 53. e s-

SEDIMENTATION TEMP. l ~ (R/W1 )XIOO EST. MAX. "COARSE SAND H c R GRAIN q % START I II IN. OF % CLAY• SIZE Pp 10 - Pp40 = ... .. .. 
~I / - *FINE SAND 11 / .005 Pp 40 - Pp200= 

FINE SIEVE ANALYS(~ NOMENCLATURE 
WHERE• Pp =~X 100 Pp 10•100 MAX. 

Ws ;RAIN WHERE• en I I "JJ, TOTAL 
SIZE 

z Pp s,,oo .... 
0 SIEVE ••• ~3 :85" :SAMPLE PASS. w. = Air Dry (gm) - W, =Oven Dry {gm) 1-
~ Wo - w..-= Water Wt. (gm) ..J #30 0.60 

.:::::> Wp• H = Hydrometer Reading 
u :;: 
..J t.r 7 & 

c = Temp. Correction Factor 
~ 

#40 .!!... -
Cft Cf! 0.425 R = Corrected Hydrom. Reading u Wp• .!& qf /.0 ~Cf.Olf :;: PR = % Somp. Retained on Sieve 

#60 .!!.. - 'f .3/ 
/.C 63 0.250 PP = 'Yo Sample Passing Sieve 

Wp= 1./o.i. 1~ 8'3. l(p :1: B3 w, = Wt. Retained on Sieve ( gm) 

.!!.. - 'f _so s = %Total Sample Passing 
#100 

1'f .eo ?{ (.0 1) 0.150 •10 Sieve ..,. 
"(() . 2. e.- * I Wp = Wt Passing Sieve (gm) 

#200 .!!.. - fL. q/ r.o (p?- 0.075 - 33 ."37 {p I. tf1 *&oz. 
#270 .!!.. - 0.053 

Wp• ; 



LOG. NO. 24 HOUR HYDROMETER ANALYSIS 

P = .ft.g_ X 100 w. 
WHERE • 

P = o/o Soil in Suspension 
R = Corrected Hydrometer Reading 
a = Constant - Depending on Specific Gravity 
W1 = Oven Dry Weight of Test Sample 
H = Hydrometer Reading, Uncorrected. 
C = Correction Foetor for Temperature 
S = % Total Sample Passing #10 Sieve 
51 = % Total Sample Passing 

WHERE• 

d = Corrected Groin Diameter 
d1 = Max. Groin Dio. Under Assumed Conditions 
KL = Correction for Elevation cf Hydrometer (H) 
KG.= Correction for Voriot ion of Specific Gravity 
K. = Correction for Variation of Viscosity of 

Suspending Medium. 

a = _--=:0:..._· _,_9:::.8-=~-· _ W, = __ ...::5....:3::-.:... . ..::.6_~:;....__ % Total Sample Po ssing #I 0 ( S l _ __:./,..:..'()_0:;....__ Sp. Gr. _ _2:Z:....;·:....;7_:3:...__ 

• I 
1- 1 30 sec. .os1 1 ! : 1 
1- I I .057 1 I i i 

~r-~--~~,--~~~--+1--+--+--~~--~~~~.--~ 
2~7_q_+-ze_.o_-~l--~~~·-~~z_3_._s~'~-a~z~~~· ~I ~~~'-·~1~~-~~3-+--4--2-+-_.o_4_o~f~.v~~_s_z~-~·~c3:....;G~-t~~~·.~o-~~,:....;/+-~ 
~ 71 zo.t.ol-l.{.i"jJ1.~ , f-ss-.(,1 3~ 5 .026 i.en I .o1z37 !.oz..! 
~~~-4---~~--+---4~~-~--+-~~~---+---+---+~--4--~~_£-+---~--1 

§~--+---~---~--~--\~, +:---+1--~----~--~--+1· __ -41--~1 ____ ~! ---+--1 
~~7~~-+-:....;19:....;._o~--~-·~~-~~~~'-~-.~-4~--~~~~-~--·~_. +-~-t~--4-----~-'5_~·-o_r5-+i.:....;7~o:....;~~~~--·-o+ii,_,_7 __ 4j_._o_,_z~--1 

7f j7.0 - tJ.,S! /z.S' ,' n.G '23 30 .010 i. 1tS'! . dceff !.?OS.3 

7i I t<l.o- "·S I ?.~I · i 17.3 ! f'7 60 .0074 i .130 i .dcc;,7 :.ooc;,z 

&o , Jo.o 1- 11.3 i S. 7 i i 1o.'-' i ro 250 .0036 •. 'fSO i 

1- i I I 
I ,. • , i 

.0015 i • f::O..:> I 77 1440 I • 0::1_7. 

MECHANICAL ANALYSIS (AASHO DESIGNATIONS M.146 AND T88) 
U.S STANDARD SIEVE SIZE I HYDROMETER 

90 ! ' il ; I· ' I' I I i I I : i! !"'!'"t-IGi I ; ' ! I il I I ! I! I ! ! 
c:; I ,• ·~ i !t I I I I ! I ! ! ! 1"'"'!1"'..· I ! I ill J,! il I! I ;'

0 ~ 
z I•. 1' I• I ' I~ I ' I I 1:11 ~. I :!;I:' I I! i I ! ; z 
~ 80i~i;,,:! )I l " I !tl• I ·~! I I~-- J! 1d til I I ::1! :I 1

20
:: 

~ 70•:!~~·i: ,, I 1 ~~ I l•i I !I ! I ~ J,t !• I I 1•1! I I ~ 
.,_ ; ! I~: t, ,, !' I J•i I I it I ; :! : . I :~ I I i ~. ! ': i ! I I I ·

30
;: 

~ 601 ~ li ,: I !· I !· '11 I! ! I I ! i: l I . I i: ! I:!~:·~ +i : i! i I I l I '40 ~ 

w HH~~~~~· ~· ~~~'·--~~-HI''++'~~'-+'--r: --~~~f++!+l+'~··~~~~~~·--~:~;,r, ri'~~·~:~:--+----+'HI ~~~~~~~4'--+----! ~ 
~ 

50
i 1 1: " 1 , I I I ,,, 1 1 , 1 n : I , I I , , 1 , 1

50 
,. 

~ I •I il i I I ' iii I I I II• I I ' ! ' 11 q I 'I i\. : I i ! I ' CD 

ffi 40 I 01 I ' I I 1:1 i I I i I i I ' I ' ' I i d \._'\.;. i I I : ! I I I I a: 
z I ~! I I I I I 'it! i I I ! ! i : I l 1 I i )i! I I~ l! I: I I ! !

60 ~ 
~ 30 I ., ! I I I I I i I ! I ! l; ! ·i I ~ I ltl i I i ,, l i f i-T ! I 17C 8 
~ HH~~~:I_I~· +~~~~~--~H1 +1++~1 +-+-~--~~~1'~~~~·~~1-~'--~~·~·~-4--+! __ 1c~~~l~!-~ll-4--+---~: ~ 
~ 

20
. , ~~ 1 ,, , , , , ! i [ ~--~ • ' Jt , '- 'I 1 :ac ~ 

"' ,: ! !I I I I I It ! ! ! ! ! I !• I I ·.I i I u 

~ 10'; I ~i ; I• 1t I I li ! ! l i I I I I ! ,, i i I I I ~ ; I ~ 
-1 • 11 I i• ' ji 1 1 !~ i ! i I I 1 I 1 i I• 1 I i1 ! 1 ~ ~ ;90 

a. 

0
1 ' I• :J I ' • li ' I; I I I I I : 1 II' 1 I j I I , I I 
~~:e::H:!-~ -;:i!';--1;~~. ~~,.-J;!;~:---;;;-ng~:...u.....l....\;i;-L-L-,~!;--~~;.L· .w...*p~~_...J·~r~a;-~0.L..I;;;~LJ..;~t--'--L-.J_ __ o!-LI...L.I-:~!:-L--L-:!;-~----:!groc 

0 00 ° g g 0 

GRAIN SIZE IN MILLIMETERS 

I GBAVEL SAND 
SILT CLAY I COARSE I MEDIUM FINE COARSE l FINE 

'% SOIL MORTAR • READING FROM CURVE..;- :r.oo REMARKS: !(,.a 1.0 ~ 17 
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SHRP PROFICIENCY SAMPLES 
FOR RESILIENT MODULUS TESTING 

OF UNBOUNDED MATERIAL 
(Gradation) 

1.5" 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-1-a 

Material Identification 

Watsonville 

Pleasonton 

PLASTIC INDEX 
np 

Specific Gravity of 
Material Passing #4 

2.777 

2.713 

GW-GM 

Specific Gravity of 
Material Retained on #4 

2.865 

2.748 
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SHRP Moisture Content 

Proficiency Sample 

Program 
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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 Identification Sheet 
This sheet identifies each laboratory participating in the program. Each 
laboratory was assigned a number which is 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 limit 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. 

Laboratorv Sub-Sample Identification Sheet 
These sheets identify the 3 randomly selected sub-samples that wer~ 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 
c 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, lb and lc 
respectively. These 3 sub-samples were labeled Set #ll, 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 processin~: 

Note 1: Laboratory No. 15 received two sets identified as Set #1. The Set 
containing Sub-Samples 9a, 9b and 9c was inadvertantly identified as Set #l 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. 

v~yd~ 
Gregory V. Uherek, AMRL Research Associate 
October, 1990 
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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 
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METHODS OF SAMPLING AND TESTING 

Standard Method of Test for 

Labontory Determination of Moisture Content of Soils 

SCOPE 

AASHlO DEsiGNATION: T 26S-86 
(ASTM DESIGNATION: D 2216-71 (1980)) 

1.1 This method coven abe laboratory determination of the moisture contenl of 1011. 

TUiS 

U The foUowina applia 10 aU specified limits In this IWldard: For abe purposes of delcnninina 
conformance with lbele spec:iflcationa, an observed value or a calc:ulated value lhall be rounded off 
"'o the neuat unit• In ahe Jut riabt·hand place of fiaurea UICd in expmsina the limitina value, in 
ICCOrdance with tbe roundiq-off melhod of AASHro R-11, Recommended Placlit:c For lndicalina 
Wbicb Placa Of Flprea Are 1b Be COIIIidered Sipificanl In Specified Limitiq VaiUCL 

I. DUINRION 

2.1 Moiltun « WetB COIIIIttt of., Soil-The ratio, expressed as a percenaaae, of abe weiahl of 
water in a aivea 111111 of 101110 the weiahl of the solid panic:lea. Pracaical applkadools to delerntine 
lie weiabt of waau ..-eel by clryiq ahe moillaoilto 1 COIIItant weiabt In a drylq oveo conarolled 
IIllO ~ 9 F (110 ~ S C) and to use Ibis value as abe weiabl of waaer in abe aiveniOilmua. The wcilht 
If 1011 raaainina aflcr owr-dtyiq Is wed as abe weiabt of abe solid pardcla. 

AI'PAIIA"RJS 

3.1 Dryilfl Owtt, lhermosaaaically-controllcd, preferably of ahe forced-drafl lype, capable of 
tina healed cootinuously al a temperaaure of 230 ~ 9 F (110 ~ S C). 

12 11Gk11tc. -The balance lball conform 10 the requirements of AASHro M 231, for ahe clua 
,f aencral purJIOIC balance required for abe principal sample weiaht of tile umple beina prepand. 

3.3 COIItellwrs-Suitable conaalnen made of material resistantlo conoslon and n01 subject to 
qqe in weiabt or diaintqralion on repeated heaaina and cooliq. Conaainen shaD have c:lose-fiuina 
ds 10 prevcna loa of mmiture from samples before Initial weiahina and to prevenl absorption of 
IOisaure from the auno1phere followina clryiq and before final wciahina· One conaainer ia needed 
• adlmolllure COIIIeRI detcnDiaalioa. 

, TEST &.UO'LE 

~.I Select a represenaatlve quanaiay of moist soil In the amounl indkaaed in I he method of aesl. 
' no amouna Is lndic:aacd, abe minimum weipa of a he sample shaD be in accordance wiah the follow
•• aable: 

Maximum Panicle Size 

No. 40 (0.425 mm) aiew 
No. 4 (4.75 mm) licw 
~ in. (12.5 mm) 
I in. (25.0 IDID) 
2 iD. (50 IDID) 

Minimum 
Weiaht of 
Semple.. 

.10 
100 
lOO 
soo 

1000 

T26S METHODS OF SAMPLING AND TESTING 1143 

5. PROCEDURE 

5.1 Weiah a clean, dry conlainer wiah ils lid, and place abe moislure conaen1 sample in lhe con
lainer. Replace lhe lid immedialely, and weiah ahe con1ainer, lncludinaahe lid and lhe molsa sample. 
Remove abe lid and place lhe con1ainer wiah the moist sample in abe dryina oven mainlained at a 
temperature of230 ~ 9 F (110 ~ S C) and dry to a conaaant weiaht (Nota I and 2). lmmedialely upon 
removal from lhe oven, place the lid and allow the sample to cool 10 r00111 temperature. Weiab abe 
conlainer lncludina the lid and the dried sample (Nota 3 and 4). 

NOTE 1-cMd.iAt cwry IAOillurc conrn~ I&IDplt 10 dttnmlM 11w il i1 dticd to 1 COMI8 .. wriah• i1 imptectM:&I. 11 MOU cun, 
drrina ola -llurc ._,..., ,.....,.. ovrrflialu CIS cwl6 hi is •uflkiall.ln cues whl<tlhl<t is doubl c-llin&lht odcqu«y of o•rr· 
niaN d1rina, drYilll slooulclllt corui- ulllillht wriallls af1cr1wo IU<Cftlivt ...,_of drJi-. indicaltaocht,... io wtiahl. Solnpln 
ofoond niiY ofltO lit driod IO COftllaOI Wti&bl io a period of ... craJ looun. Siolot*J IOil .. y ....... fiiOislutt fr- Wit .......... driod 
oolllpln should lit riiiiOVCd lltlcwt placi,.. Wit oompln in lht oveo. 

NOTE J-0¥-.lryi ... II JJO * 9 F CliO t S Cl don nor r-.lr in rclialllt ...,;,..,. <- valutt for soil -.ainiOI aypwm or 
orhlf IDinrrall lla•illl loosely bound waror of hydralion cw for soil <OIIIIillinl liallif~<~M -1111 of cwpoic -nial. ldiabk 
onoi11urc <0111101 •alut~ for I heN soils con lit -....a by dryifll in an ovlft 11 -o•i0111dy 140 F C60C), cw by ...... dtlic<Oiioe 11 
a .... ,.,.of -o•imudr 10- Ha ond 11 a ,..,....,alurt nor ...,.., rhoo lJ F tJJ C). 

NOTE l-A conlaincr wirloour a lid .. ,.., ulld ptovidrd lht ...,;., -..co ilwriahtd ~ldy aflcr btina ..... IOd -idiOI 
lht driod .....,.. ilwtiahtd i_,.ldr afltr lltina ,._vrd fr- lht oveo cw afltf <ooliOI ilia dtsiccalcw. 

NOTE 4-Noilllllt c- ........ should lit discarded IOd sloould 001 lit- illoor 01.._ !all. 

6. CALCULATION 

6.1 Calculate abe moisture conaent of abe IOil as foUows: 

w • l(weiahl of moisture)/(weiahl of oven-dry soii)J x 100 • (jW1 - Wz)I(WJ - W j) x 100 

where: 

w • moisaure conlenl, .. 
W1 • weialll of container and moist soil, a. 
W z • weiahl of conaainer and oven-dried soil, a. and 
W~ • weiaht of conlainer, I· 

U Calc:ulale ahe percena of molslure COIIICDI 10 aile nearesa 0.1 percenl. 
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Laboratory Name 

Set# Sample# 

1 Sa 
5b 
5c 

2 3a 
3b 
3c 

3 12a 
12b 
12c 

4 13a 
13b 
13c 

5 4a 
4b 
4c 

6 15a 
15b 
15c 

7 14a 
14b 
14c 

8 9a 
9b 
9c 

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

Laboratory No. __ 

Beginning Ending Moisture Set# Sample# Beginning Ending Moisture 
weight(O.l g) weight(O.lg) loss(O.Ol%) weight(O.lg) weight(O.lg) loss(O.Ol%) 

9 lOa 
lOb 
tOe 

10 6a 
6b 
6c 

11 la 
lb 
lc 

u 8a 
8b 
8c 

13 2a 
2a 
2c 

14 16a 
16b 
16c 

15 lla 
llb 
llc 

16 7a 
7b 
7c 

Each set of three samples is to be tested individuolly 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 
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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 666ll 

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 

Yest Virginia Department of Transportation 
Charleston, Yest Virginia 25311 

Yestern Technologies Inc. 
Phoenix, Arizona 85036 
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1 ------> 

S.H.R.P. Moisture Content Proficiency Sample Program 
Test Sample Splitting Procedure 

Split A or Split B 

------> ------> 64 

THE BOTIOM 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 

1 ........................................... Aggregate 1, Split A, SSD Condition 
2 ........................................... Aggregate 1, Split B, SSD Condition 
3 ........................................... Aggregate 2, Split A, SSD Condition 
4 ........................................... Aggregate 2, Split B, SSD Condition 

5 ........................................... Aggregate 1, Split A, Air Dry Condition 
6 ................................ ~ .......... Aggregate 1, Split B, Air Dry Condition 
7 ........................................... Aggregate 2, Split A, Air Dry Condition 
8 ........................................... Aggregate 2, Split B, Air Dry Condition 

9 ........................................... Soil 1, Split A, Plastic Limit Condition 
10 .......................................... Soil 1, Split B, Plastic Limit Condition 
11. ......................................... Soil 2, Split A, Plastic Limit Condition 
12 .......................................... Soil 2, Split B, Plastic Limit Condition 

13 .......................................... Soil 1, Split A, Air Dry Condition 
14 .......................................... Soil 1, Split B, Air Dry Condition 
15 .......................................... Soil 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- Pleasanton, 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 
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~INDERS : 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 
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mMAINDERS : 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 

.,.,.,.,. ,,,,,,,, 

2Et'\ 
/·''oi}':;:\:: ,,.:o'o: . '''''''' 

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

SAMPLE 1YPE NO. 4 

Aggregate No. 2, Split B, Saturated · Surface - Dry Condition 
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~INDERS : 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 

~INDERS : 56, 53, 62, 50 
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REMAINDERS 

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

SAMPLE TYPE NO. 6 

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

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

SAMPLE 1YPE NO. 7 

Aggregate No. 2, Split A, Air - Dry Condition 
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REMAINDERS : 13, 63, 14, 3 
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S.H.R.P. Moisture Content Proficiency Sample Program 
Laboratory Sub-Sample Identification Sheet 

SAMPLE 7YPE NO. 8 

Aggregate No. 2. Split B, Air - Dry Condition 
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~INDERS : 54, 30, 63, 46 
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S.H.R.P. Moisture Content Proficiency Sample Program 
Laboratory Sub-Sample Identification Sheet 

$AMPLE TYPE NO. 9 

Soil No. 1, Split A, Plastic - Limit Condition 
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~INDERS : 21, 22, 36, 6 
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mMAINDERS 

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

$AMPLE TYPE NO. 10 

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

45, 64, 49, 15 
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S.H.R.P. Moisture Content Proficiency Sample Program 
Laboratory Sub-Sample Identification Sheet 

SAMPLE 7YPE NO. 11 

Soil No. 2, Split A, Plastic - Limit Condition 
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S.H.R.P. Moisture Content Proficiency Sample Program 
Laboratory Sub-Sample Identification Sheet 
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SAMPLE TYPE NO. 12 

Soil No. 2, Split B, Plastic - Limit Condition 
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S.H.R.P. Moisture Content Proficiency Sample Program 
Laboratory Sub-Sample Identification Sheet 

SAMPLE 11'PE NO. 13 

Soil No. 1, Split A, Air - D:ry Condition 
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'''''''''''''''''''''''''''· '''}:,:: '}}''''"" ''':{':','} '''"" '::::;:: ::;'}: . '''}: [''' :;::'''' ,,,,,,,,,:::;::::::::;:':::';'} . ., '':::::: :. ::;::;: . ;)''' '""''''' ''''"" 

, ::r :::::: 

{ i : ·.· > :: :::· 
{)} } < ?t ){ 

:;:::: ·:·. 

r I ::: ,,,, :: '=''t 
"' ,,,,, ' { } :::::, 

. ::: t ' 
·., i; 'i' . I{ 

·. ~'} '' ) . !) 

,,.,,:,:: ,,.',<//?' '}:: :::{: ':':':: ""'' '::':'.· ·:·:':'\.::: . ' : .,.' '':::> ,.,, 
.,.,.,.,,,,,,,, ,,,,,.,,,,,,,,,,,,,,,,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,., .. ,,,.:.:. 

~INDERS : 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 

45 



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

SAMPLE 1YPE NO.lS 

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

~INDERS : 40, 38, 2, 25 

46 



REMAINDERS 

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 

50, 64, 33, 46 

47 
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00 

S.H.R.P. Moisture - Content Proficiency Sample Program 
Laboratory Set Testing Sequence Table 

.. ,_.,,,_._.,,, ::i:::}':, :}}''"'' :::;l/' :COo:.-'." :;:::;,, )/' :''',:;::''}';':{{;: 

.. , ••• ,. z{ m i'< ~: g:;:::: r t: ::::~$'\/\/ r'''''''''' 
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Section 2 

Master Data Record 



Ul 
I-' 

8.1LR.P. Master Data Sheet 
Lab Name· Laboratory No 1 6 

Setil Sample# Beginning Ending Moisture :)jjijj!:!l!iii1~\ Setil Sampleil Beginning Ending Moisture 
weight weight Content ... ._._ ... , ... -.--.< weight weight Content 
(0.1 g) (0.1 g) (0.011) (0.1 g) (0.1 g) (0.011) 

1 5a 873.9 air dry 9 lOa 373.5 429.5 14.99 

5b 839.2 air dry lOb 337.0 387.6 15.01 

5c 800.0 air dry !\I lOc 363.3 417.8 15.00 

2 3a 659.4 679.1 2.99 ;~J.W,ii 10 6a 749.5 air dry 
:j1! ·•=*· ·: 

3b 782.6 806.1 3.00 &: .. :·· ~ 6b 633.6 air dry 

3c 952.3 980.9 3.00 1.-:·~ .. :: 6c 473.5 air dry 
=f11gj 

3 12a 412.5 515.6 24.99 ;fiJI'··~~ 11 la 833.8 850.5 2.00 

l2b 388.8 486.0 25.00 iliii lb 658.7 671.8 1.99 
·~-:::~:·:?-"~· 

12c 537. 7 672.2 25.01 ll#l.__-t __ l_c_-t __ lo_3_7_._o_t-l-0_5_7_. 7 __ t-_2_._oo_-1 
t.i~tttri 4 13a 453. 7 air dry :f:tidik 12 Sa 598. 3 air dry 
;;:;,,=w:{~==; 

l3b 364. 3 air dry ~-~ Sb 889. 7 air dry 

13c 336.0 air dry Sc 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 

4c 713.1 734.5 3.00 2c 939.9 958.7 2.00 

6 15a 54 7. 3 air dry 14 16a 449 • 0 air dry 

l5b 478.0 air dry 16b 417.4 air dry 

15c 363. 2 air dry 16c 334. 8 air dry 

7 14a 303. 2 air dry 15 lla 351. 2 439 .1 25.03 

l4b 340.6 air dry llb 488.0 610.0 25.00 

14c 381.5 air dry llc 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 air dry 



l.r1 
N 

Lab Name: 

Set# I Sample# 

1 

2 

3 

4 

5 

6 

7 

8 

9a 

9b 

9c 

3a 

3b 

3c 

16a 

16b 

16c 

12a 

12b 

12c 

13a 

13b 

13c 

8a 

8b 

8c 

15a 

15b 

15c 

2a 

2b 

2c 

Beginning 
weight 
(0.1 g) 

302.1 

276.9 

337.2 

917.6 

931.2 

917.4 

467.5 

524.0 

419.7 

383.4 

413.2 

333.7 

329.4 

341.8 

275.0 

1156.1 

878.6 

698.6 

394.2 

407.2 

Ending 
weight 
(0.1 g) 

347.4 

318.4 

387.8 

945.1 

959.2 

944.9 

479.3 

516.5 

417.1 

Moisture 
Content 
(0.01%) 

15.00 

14.99 

15.01 

3.00 

3.01 

3.00 

air dry 

air dry 

air dry 

25.01 

25.00 

24.99 

air dry 

air dry 

air dry 1=;:;<,:=:,,, 

air dry m,,,,, .. 

air dry 1,,,,,,.,. 

air dry 

air dry 

air dry 

360.7 I I air dry 

~=·~ 

::::~ ::::: ~::: • 
651.9 664.9 1.99 ·:::::::::::::::::~ 

Setil Sample// 

9 14a 

14b 

14c 

10 la 

lb 

lc 

11 7a 

7b 

7c 

12 4a 

4b 

4c 

13 6a 

6b 

6c 

14 lOa 

lOb 

lOc 

15 lla 

llb 

llc 

16 Sa 

Sb 

5c 

Laboratory No 

Beginning 
weight 
(0.1 g) 

305.0 

373.4 

272.6 

917.5 

701.4 

881.6 

891.3 

770.6 

690.0 

739.1 

698.0 

897.1 

849.3 

699.1 

1058.5 

352.8 

404.9 

267.0 

379.9 

428.7 

364.3 

1016.9 

824.9 

860.5 

Ending 
weight 
(0.1 g) 

935.8 

715.4 

899.2 

761.3 

718.9 

924.0 

405.7 

465.6 

307.1 

474.8 

535.9 

455.4 

2 

Moisture 
Content 
(0.01%) 

air dry 

air dry 

air dry 

1.99 

2.00 

2.00 

air dry 

air dry 

air dry 

3.00 

2.99 

3.00 

air dry 

air dry 

air dry 

14.99 

14.99 

15.02 

24.98 

25.01 

25.01 

air dry 

air dry 

air dry 



U1 
~ 

Lab Name· 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

= 

Samp1eil 

la 

1b 

lc 

9a 

9b 

9c 

7a 

7b 

7c 

6a 

6b 

6c 

13a 

13b 

13c 

3a 

3b 

3c 

Sa 

5b 

5c 

2a 

2b 

2c 
= = 

Beginning Ending 
weight weight 
(0.1 g) (0.1 g) 

838.2 855.0 

921.7 940.2 

797.3 813.2 

346.2 398.1 

289.5 333.0 

315.3 362.6 

681.3 

723.5 

891.1 

872.7 

804.8 

784.9 

337.0 

288.0 

334.9 

1036.3 1067.4 

822.8 847.5 

1087.6 1120.2 

791.4 

642.4 

861.0 

851.0 868.0 

880.4 898.0 

820.7 837.1 
= == = 

Laboratory No 3 

r.~~::i I ··:U ·~::·· 
Beginning Ending Moisture 

weight weight Content 
(0.1 g) (0.1 g) (0.01%) 

525.9 air dry 

556.3 air dry 2. 01 4~?¥::,;: 16b 
rii~t~nr: 

1.99 ~jm® t6c 500.3 air dry 
l;~~i$! 

14 99 I*' 10 4a 787.7 811.3 3.00 
. ;::~;~). 

768.0 791.0 2.99 15.03 ~<l <~«·>:·:, 4b 

15.00 ~~~~ 4c 958.2 987.0 3.01 

air dry ~~: 11 lOa 340.4 391.4 14.98 

373.7 429.8 15.01 

262.2 301.5 15.00 

386.0 482.5 25.00 

499.6 624.5 25.00 

423.6 529.5 25.00 

335.6 air dry 

303.5 air dry 

224.8 air dry 

475.7 air dry 

360.6 air dry 

583.6 air dry 

698.3 air dry 

867.0 air dry 

ai:rfr 116 ~·:~ 
782.7 air dry 

406.8 508.5 25.00 

447.7 559.6 24.99 

426.0 532.5 I 

= = , ................ ,.·.··=·=== == = = = - 25.00 :::J 



t/1 
+:> Lab Name· 

Set# 

1 

2 

3 

4 

5 

6 

7 

8 

Sampleil 

lOa 

lOb 

10c 

3a 

3b 

3c 

9a 

9b 

9c 

13a 

13b 

13c 

7a 

7b 

7c 

Sa 

8b 

8c 

15a 

15b 

15c 

2a 

2b 

2c 

Beginning 
weight 
(0.1 g) 

340.1 

297.7 

334.1 

867.2 

769.0 

822.8 

327.0 

321.1 

322.8 

398.7 

352.6 

371.0 

878.5 

848.5 

796.0 

903.8 

797.9 

771.2 

296.0 

608.2 

404.4 

563.3 

933.7 

779.1 - ~ 

Ending Moisture 
weight Content 
(0.1 g) (0.011) 

391.0 14.97 

342.4 15.02 

384.1 14.97 

893.2 3.00 

792.1 3.00 

847,6 3.01 

376.0 14.98 

369.3 15.01 

371.2 14.99 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

574.6 2.01 

952.4 2.00 

794.7 2.00 .... 

Laboratory No 4 

Setil Sample# Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (O.OlX) 

9 12a 483.7 604.6 24.99 

12b 420.9 526.1 24.99 

~~¥~~H 12c 445.5 556.9 25.01 

' 
10 Sa 786.2 air dry 

r.:· .f.< 
~: 'Zi#.! 5b 761.5 air dry 

f 5c 770.9 air dry :;;::·.!~~ 
11 14a 326.2 air dry 

14b 391.3 air dry 

14c 389.6 air dry 

12 4a 701.2 722.2 2.99 

4b 806.8 831.0 3.00 

4c 613.7 632.1 3.00 

13 6a 950.7 air dry 

6b 691.8 air dry 

6c 669.4 air dry 

14 1a 980.4 1000.0 2.00 

1b 858.6 875.8 2.00 

lc 1048.1 1069.1 2.00 

15 16a 469.0 air dry 

16b 353.0 air dry 

16c 436.2 air dry 

I 
16 lla 399.7 499.6 24.99 

llb 423.2 529.0 25.00 

llc 387.8 484.8 25.01 



U1 
U1 

Lab Name: 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

Samplei/ 

16a 

16b 

16c 

la 

lb 

lc 

6a 

6b 

6c 

lla 

llb 

llc 

13a 

13b 

13c 

lOa 

lOb 

10c 

Beginning 
weight 
(0.1 g) 

319.4 

461.6 

512.7 

734.0 

788.8 

1031.9 

Ending 
weight 
(0.1 g) 

748.7 

804.5 

1052.5 

Moisture 
Content 
(O.OlX) 

air dry 

air dry 

air dry 

2.00 

1.99 

2.00 

950.4 I I air dry 

727.0 I I air dry 

1057.5 I I air dry 

512.9 I 641.1 I 25.00 

436.0 I 545.0 I 25.00 

480.9 I 601.1 I 24.99 

377.3 I I air dry 

357.0 I I air dry 

358. 1 I I air dry 

331.3 I 381.0 I 15.00 

371.1 I 426.7 I 14.98 

327.7 I 376.8 I 14.98 

Laboratory No 5 

Seti/ Samplei/ Beginning Ending Moisture 
weight weight Content 

P=~=F--==-=+==(O=·=l=g=)~F=(O=·=l=g•)=F=(=O=.O=l=X=)~I 
9 3a 832.5 857.5 3.00 

3b 1066 . o I 1098 . o I 3 . oo 
3c 932.3 I 960.3 I 3.00 

10 2a 824.1 I 840.5 I 1.99 

2b 949.5 I 968.6 I 2.01 

2c 896.7 I 914.6 I 2.00 

11 Sa 983.7 I I air dry 

8b 734.2 I I air dry 

I I 8c I 846.7 I I air dry I 
,,,, 14a 267.1 air dryl 12 

14b I 361.4 I I air dry 

14c 348.9 I I air dry 

13 7a 969.9 I I air dry 

7b 835.3 I I air dry 

7c {I I I 737.0 I I air dry II 
14 4a 788.2 811.8 2.99 

4b 848.4 873.9 3.01 

4c 816.0 840.5 3.00 
·.:.§:~=:~ I I 383.3 I 479.1 I 24.99 l:mmtiiffl 15 

~w~~:==~:~==~======: 

431.3 539.1 24.99 

12a 400.7 I I air dry 15a 

12b 613.2 I I air dry 15b -:~: 

))):::~ I 15
c I ::::: I I ::: ::: II 

401. 8 I 502. 3 I 25.01 12c 

9a 333.7 I 383.8 I 15.01 16 Sa 

869.0 I I air dry I 9b I 293.8 I 337.9 I 15.01 lthitfi 
:·!·:·=~·:·:·!•):·:·:,:-~ 

319.0 366.9 

Sb 

15.02 IJ!Wlllll I sc_ I .!..!_5 .1 I air drw 9c 
.......... ...... ~-- ......... 



U1 
0\ 

Lab Name: Laboratory No. 6 

Set# I Sample# I Beginning Ending 

r.~~::~·l 
SetO Sampleil Beginning Ending Moisture 

weight weight weight weight Content 
(0.1 g) (0.1 g) (0.1 g) (0.1 g) (0.01%) 

1 I 4a 1097.5 1130.4 9 16a 416.6 air . f~§%; 

4b 824.5 849.2 w.f.l·; 16b 345.5 air dry ,~~· ... 
3.oo ~~~m: 

.... ~".$· • 

4c 745.0 767.4 3.01 .. 16c 371.0 air dry 

I 
/ 

2 Sa 810.3 air dry 
• .....!$ ,: •• 10 14a 320.3 air dry ;%f -~ ·:; 

8b 761.0 air dry \1.~~ 14b 365.3 air Wim' ~ 
~ ~-~~ 8c I 897.4 I I air dry iW ~\ 14c 387.1 I I air 
~ !ifMI! 

3 I 7a 727.4 air dry 11 13a 375.8 air dry 

7b 718.1 air dry 13b 322.2 air dry 

7c 767.9 air dry 13c 420.8 air dry 

4 I 2a I 703.2 717.3 2.01 12 1a 793.8 809.7 2.00 

2b I 983.5 1003.3 2.01 1b 630.5 643.1 2.00 

2c I 594.1 606.0 2.00 1c 759.7 775.0 2.01 

5 I. 3a I 922.8 950.5 3.00 
ww~w 

13 6a 914.0 air dry 

3b I 887.9 914.5 3.00 6b 832.4 air dry 

3c 1035.0 1066.2 3.01 6c 762.0 air 

6 I lla 474.4 593.1 25.02 14 15a 461.6 

llb 412.5 515.6 24.99 15b '301.0 I I air 

llc 474.6 593.3 25.01 15c' 404.6 I air dry 

1 I lOa I 250.0 I 287.5 : ::·:: I 15 12a 485.8 607.3 25.01 

lOb I 338.3 I 389.0 12b 374.3 467.9 25.01 

10c I 359.7 I 413.6 12c 456.7 570.9 25.01 

8 I 9a I 291.8 I 335.6 

~: : :: 111111<1 

16 5a 886.0 air dry 

9b I 297.0 I 341.6 5b 685.5 air dry 

9c I ~0.0 ==='= 402.5 I 1s. oo 1·\·lll!lfil!iif! 5c 895.6 air dry 
== - - -=== . = ===- - '=·-·· 



U1 
--.) 

Lab Name· 

SetO 

1 

2 

3 

4 

5 

6 

7 

8 

SampleO 

2a 

2b 

2c 

9a 

9b 

9c 

lOa 

lOb 

10c 

15a 

15b 

15c 

6a 

6b 

6c 

Sa 

5b 

5c 

4a 

4b 

4c 

lla 

llb 

llc 

Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (O.OlX) 

880.9 898.5 2.00 

736.2 750.9 2.00 

680.3 693.9 2.00 

310.2 356.7 14.99 

337.4 388.0 15.00 

312.4 359.3 15.01 

349.4 401.7 14.97 

260.8 299.9 14.99 

321.1 369.3 15.01 

392.8 air dry 

584.0 air dry 

419.8 air dry 

1102.6 air dry 

729.7 air dry 

841.9 air dry 

972.6 air dry 

794.7 air dry 

965.0 air dry 

1027.7 1058.5 3.00 

935.7 963.9 3.01 

911.7 939.1 3.01 

464.8 581.0 25.00 

449.1 561.5 25.03 

467.4 584.3 25.01 

Laboratory No 7 

li1lfffl:!il Setil Sampleil Beginning Ending Moisture 

I 
weight weight Content 
(0.1 g) (0.1 g) (0.011) 

9 13a 302.3 air dry 
1~~1.:::-p 

~ 
13b 355.6 air dry 

13c 355.0 air dry lim hXiM 10 16a 473.4 air dry 
lt~~f, *'4"'''' 16b 523.2 air dry IJ 16c 412.4 air dry 

:?.1 11 3a 780.0 803.4 3.00 

~;,:~~ :~: 3b 655.7 675.4 3.00 t.rJ~:w 
3c 951.8 980.4 3.00 

12 1a 787.4 803.1 1.99 

lb 826.0 842.5 2.00 

lc 745.6 760.5 2.00 

13 14a 370.3 air dry 

14b 325.9 air dry 

14c 293.7 air dry 

14 12a 498.0 622.5 25.00 

12b 527.1 658.9 25.00 

12c 422.2 527.8 25.01 

15 Sa 691.0 air dry 

8b 754.0 air dry 

8c 867.2 air dry 

16 7a 643.7 air dry 

7b 726.8 air dry 

7c 963.1 air dry --



(./1 

00 
Lab Name· 

Setil 

1 

2 

3 

4 

5 

6 

7 

8 

== = 

Sample I/ 

9a 

9b 

9c 

13a 

13b 

13c 

5a 

5b 

5c 

lla 

11b 

11c 

Sa 

8b 

8c 

7a 

7b 

7c 

1a 

1b 

lc 

lOa 

lOb 

lOc 
== -

Beginning Ending 

:~::i I weight weight 
(0.1 g) (0.1 g) 

320.9 369.0 

379.8 436.8 
15.01 i*i' t,fV':·: 

380.7 437.8 
::.:S. *=- ··:· 

15.oo !Ww- < 
278.0 • air dry 'M.?ai.-.-<·.<· 

~!=~~~ 
348.4 air dry ~¥.%;~ 
336.6 ::::: I 639.2 

753.9 air dry ':#Wl.ifu!: 

~-t ... , ··::. .... 
804.8 i d J.i P"i a r ry k~>!:%>', 

411.6 514.5 ff:t~f~~i~ 
25.00 ;:. 

472.4 590.6 25.02 lt.,~l! 
394.3 492.9 25 o1 fBtH@ 

962.3 
. I~IJ! 

air dry ,~-=~r''* ~t-Wl# 
901.7 air dry i¥.11~~ 

:~~-.&:~~ 
675.9 

air dry ·~~~~ 
802.6 air dry :dtd& 

695.8 

789.7 

1076.3 1097.8 

977.9 997.5 

904.7 922.9 

348.4 400.6 

352.2 405.0 

342.4 393.8 :ls . 01 i!l.llj!IIJIII 
= =• = 

Laboratory No 8 

Set# Sample II Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (O.OU.) 

9 15a 373.1 air dry 1 

15b 353.6 air dry 

15c 310.4 air dry 

10 4a 776.2 799.5 3.00 

4b 620.0 638.6 3.00 

4c 936.3 964.4 3.00 

11 2a 579.1 590.7 2.00 

2b 779.8 795.5 2.01 

2c 911.4 929.5 1.99 

12 12a 394.2 492.8 25.01 

12b 544.3 680.4 25.00 

12c 398.1 497.6 24.99 

13 3a 732.9 754.9 3.00 

3b 977.0 1006.3 3.00 

3c 1068.8 1100.7 2.98 

14 16a 337.7 air dry 

16b 532.4 air dry 

16c 439.1 air dry 

15 14a 309.3 air dry 

14b 354.5 air dry 

14c 388.2 air dry 

16 6a 1001.1 air dry 

6b 683.0 air dry 

6c 806.6 air dry 
==··. - - -



U1 
1.0 

Lab Name· 

SetO 

1 

2 

3 

4 

5 

6 

7 

8 

Sample# 

lOa 

lOb 

10c 

7a 

7b 

7c 

6a 

6b 

6c 

lla 

llb 

llc 

12a 

12b 

12c 

13a 

13b 

13c 

la 

lb 

lc 

4a 

4b 

4c 

Beginning 
weight 
(0.1 g) 

348.7 

285.5 

380.3 

770.8 

688.1 

685.8 

1177.3 

943.8 

782.9 

395.5 

387.2 

379.9 

478.0 

430.3 

397.0 

294.3 

382.0 

339.1 

916.7 

983.2 

888.4 

675.0 

892.1 

714.4 

Laboratory No 9 

Ending ?."~~~·~ .. t, ·-1·• ·~~1-r;:· ;.:r:) Moisture 
weight Content 
(0.1 g) (O.OlX) 

401.0 air dry 15.00 =:::,~c.:::::;,:M 9 Sa 697.0 

328.3 14.99 llllJ Sb 1000.0 air dry 

r 437:4 15.01 } .>, Sc 834.2 air dry 
-~-.~~:t:-

air dry ~.;f,i~ 10 14a 365. 8 air dry 
~T!.<fiii 

air dry ~~ 14b 308.9 air dry 
:::::~5::!::"·· :-:~ 

air dry %~@t:f 14c 288. 2 air dry 
Ml~iii.¥ 

air dry air dry dR~H1 11 Sa 813.0 

air dry 

air dry 

494.4 2.01 

484.0 2.02 

474.9 25.01 :~==:V'JW~> 2c 519.4 529.8 2.00 

597.5 3.01 

537.9 3.00 

496.3 3.00 

air dry 

air dry 

air dry 

935.1 14.99 

1002.9 15.00 

906.2 15.00 

695.3 air dry 

918.9 air dry 

735.8 air dry 
= 



0\ 
0 Lab Name· 

Set /I 

1 

2 

3 

4 

5 

6 

7 

8 

Sample/} 

lOa 

lOb 

lOc 

Sa 

5b 

Sc 

8a 

8b 

Be 

13a 

13b 

13c 

6a 

6b 

6c 

1a 

1b 

1c 

9a 

9b 

9c 

3a 

3b 

3c 

Beginning 
weight 
(0.1 g) 

362.0 

332.7 

321.6 

1058.8 

904.1 

860.2 

952.8 

815.3 

660.4 

356.7 

321.1 

320.6 

996.9 

868.3 

814.3 

910.5 

776.4 

898.4 

315.9 

331.1 

322.7 

619.0 

868.6 

844.7 

Ending Moisture 
weight Content 
(0.1 g) (0.011) 

416.3 15.00 

382.7 15.03 

369.8 14.99 

air dry • air dry :itt",;!~: M,r ,'}.:~·;;.·: :: 
air dry -~;"".! 

11--~ 11 air dry 

air dry I air dry 

air dry tf!J,jll 12 

air dry • t.i< 
air dry :~ci::_.fi· 

r.wm.%· 
air dry 

air dry 

air dry 

928.9 2.02 

791.9 2.00 

916.4 2.00 

363.3 15.00 

380.8 15.01 

371.1 15.00 

637.6 3.00 

894.7 3.00 

870.0 3.00 
:··-:.,.~; ..... ;.·······: 

Laboratory No 10 

Sample# Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.01%) 

lla 352.8 441.0 25.00 

llb 462.4 578.0 25.00 

llc 556.5 695.6 25.00 

14a 278.1 air dry 

14b 296.0 air dry 

14c 355.2 air dry 
I 

7a 751.0 air dry , 

7b 769.3 air dry 

7c 731.4 air dry 

4a 1068.7 1100.8 3.00 

4b 928.7 956.6 3.00 J 
4c 786.4 810.1 3.01 

15a 374.8 air dry 

15b 372.7 air dry 

15c 448.9 air dry 

16a 414.8 air dry 

16b 467.2 air dry 

16c 482.7 air dry 

2a 864.1 881.4 2.00 

2b 983.2 1002.9 2.00 

2c 740.7 755.6 2.01 

12a 396.4 495.5 25.00 

12b 477.0 596.3 25.01 

12c 475.2 594.0 25.00 



Lab Name: Laboratory No. 11 

SettJ I Samp1etJ f Beginning Ending Moisture 

I 
Setil Samp1eil Beginning Ending I Moisture 

weight weight Content weight weight Content 
(0.1 g) (0.1 g) (0.01%) (0.1 g) (0.1 g) (0.011) 

l I la I 899.5 917.5 2.00 9 lOa 326.8 375.8 14.99 

lb I 800.6 816.6 2.00 lOb 260.3 299.3 14.98 

1c 1040.1 1060.9 2.00 Ill 10c 271.2 311.9 15.01 

2 I 6a 1011.6 air dry ;,<=:' 10 15a 401.3 air dry 

·-·~ 6b 1130.5 air dry ~- 15b 358.8 air dry 

·'"~-~ 6c I 983.9 air dry 

I 
15c 407.1 air 

3 I 16a I 479.4 air dry 11 2a 653.4 666.5 2.00 

16b 360.7 air dry 2b 623.4 635.9 2.01 

16c 318.5 air dry 'It?:!·,, 2c 938.1 956.9 2.00 

4 I 13a 389.5 air dry 12 4a 994.2 1024.0 3.00 

13b 273.1 air dry 4b 716.7 738.2 3.00 

13c 350.7 air dry 4c 901.7 928.8 3.01 

5 I 8a 960.2 air dry 13 12a 401.8 502.3 25.01 

8b 812.8 air dry 12b 363.2 454.0 25.00 

8c 710.0 air dry 12c 375.3 469.1 25.00 

6 I 3a 701.2 722.2 2.99 

I 
14 14a 315.9 air dry 

3b I 889.3 916.0 3.00 14b 385.3 air 

3c I 1037.8 1068.9 3.00 14c 243.5 air 

7 I 7a I 806.1 air dry 15 Sa 700.4 air 

7b I 988.5 5b 842.5 air dry 

7c 637.3 5c 847.8 air dry 

8 I 9a 319.5 367.4 lla 400.7 500.9 25.01 
0\ II I I f-' 9b 279.1 334.8 llb 458.1 572.6 I 24.99 

<}c I 291 4 335.1 llc 410.4 I 513.0 I 25.00 
=== ==== === === = ==== 5= - "" ~ = ==== = = 



0\ 
N Lab Name· 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

-

SampleD 

la 

1b 

1c 

16a 

16b 

16c 

lla 

llb 

11c 

13a 

13b 

13c 

15a 

15b 

15c 

12a 

12b 

12c 

6a 

6b 

6c 

Sa 

5b 

5c 
= 

Beginning 
weight 
(0.1 g) 

671.5 

875.3 

1163.4 

471.1 

436.8 

490.8 

436.7 

370.2 

454.3 

274.2 

276.8 

380.9 

401.8 

427.0 

382.8 

449.3 

368.4 

423.9 

786.5 

698.8 

834.2 

946.8 

875.4 

649.5 
==== 

Ending Moisture 
weight Content 
(0.1 g) (O.Oll) 

685.0 2.01 

892.9 2.01 

1186.7 2.00 

air dry 

air dry 

air dry 

545.9 25.01 

462.8 25.01 

567.9 25.01 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

561.6 24.99 

460.5 25.00 

529.9 25.01 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 
= == = """""' = 

Laboratory No 12 

Samplefl Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.011) 

2a 590.6 602.4 2.00 

2b 893.6 911.5 2.00 

2c 533.3 543.9 1.99 

• 10 Sa 1006.9 air dry 

8b 708.8 air dry 

8c 1026.6 air dry 

7a 871.3 air dry 

7b 851.8 air dry 

7c 809.9 air dry 

14a 324.9 air dry 

14b 302.5 air dry 

14c 254.8 air dry 

3a 1054.0 1085.6 3.00 

3b 1151.6 1186.1 3.00 

3c 1035.8 1066.9 3.00 

4a 912.6 940.0 3.00 

4b 869.5 895.7 3.01 

4c 
... 

888.7 915.4 3.00 

9a 333.5 383.5 14.99 

9b 375.1 431.4 15.01 

9c 303.4 349.0 15.03 

1~6 
lOa 352.8 405.7 14.99 

lOb 251.1 288.8 15.01 

10c 241.4 277.6 15.00 
==- ..._, == = - = 



(}\ 

tN 

Lab Name· 

SetiJ 

1 

2 

3 

4 

5 

6 

1 

8 

Sample# 

Sa 

5b 

5c 

2a 

2b 

2c 

4a 

4b 

4c 

Sa 

8b 

Be 

11a 

11b 

llc 

16a 

16b 

16c 

3a 

3b 

3c 

7a 

7b 

7c 

Beginning 
weight 
(0.1 g) 

912.1 

838.6 

921.7 

913.9 

711.7 

1238.6 

782.6 

870.1 

853.6 

644.3 

790.4 

1203.4 

480.0 

399.5 

457.7 

545.1 

403.1 

543.6 

1017.3 

931.7 

707.3 

847.7 

853.1 

895.3 

Ending Moisture 
weight Content 
(0.1 g) (0.01%) 

air dry 

air dry 

air dry 

932.2 2.00 

725.9 2.00 

1263.4 2.00 

806.2 3.02 

896.2 3.00 

879.1 2.99 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

air dry 

1047.9 3.01 

959.7 3.01 

728.5 3.00 

air dry 

air dry 

air dry 

Laboratory No 13 

!iill:lili Set{/ Sample{/ Beginning Ending Moisture 

l!l1lll~~~~~ weight weight Content 
(0.1 g) (0.1 g) (0.011) 

I 
9 15a 442.8 air dry 

15b 391.0 air dry 

15c 371.6 air dry 

~~r '00. 10 6a 759.5 air dry 
.. :;·· . . ~-
r.: . 6b 820.5 air dry I*·'· t 6c 755.4 air dry 

I ~~t 11 13a 250.6 air dry 

I:A·'''' 13b 386.5 air dry 
1 

ti.~$.~~ 13c 280.7 air dry 
"~*'~I 12 14a 323.9 air dry 

14b 298.9 air dry 

14c 416.0 air dry 

13 1a 807.2 823.4 2.01 

1b 836.5 853.2 2.00 

lc 955.0 974.2 2.01 

14 9a 368.2 423.4 14.99 

9b 365.8 420.7 15.01 

9c 320.5 368.6 15.01 

15 12a 491.4 614.1 24.97 

12b 354.5 443.1 25.00 

12c 460.1 575.2 25.02 

16 lOa 388.6 446.9 15.00 

lOb 252.4 290.3 15.02 

10c 257.9 296.6 15.01 



(]> 

""" Lab Name: 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

i= == 

SampleiJ 

11a 

11b 

11c 

5a 

5b 

5c 

13a 

13b 

13c 

15a 

15b 

15c 

9a 

9b 

9c 

14a 

14b 

14c 

7a 

7b 

7c 

Ba 

8b 

Be 
= 

Beginning Ending Hoia ture !lli~tli!~ifi! SetiJ 
weight weight content 1\~iirli!l! 
(0.1 g) (0.1 g) <O • on> %'!l::w .. w 

438.6 548.2 24.99 11 9 

397.8 497.3 25.00 t 
;~:1 

438.2 547.9 25.03 :.<s· · 
r11· 728.8 air dry ~tj 10 

949.3 air dry ~~-
752.3 

,#~:$,~ 
air dry W NJ%.)j 

317.7 lftri 11 air dry .. ,~',;''' 
U~tt~JJ. 

278.0 air dry ®B.® 
291.8 

449.3 12 

572.3 

582.1 

308.9 355.2 14 99 lift'?.:i:~ 13 

337.1 387.7 · rlf~l 15 . 01 ::&;%::~: 

360.2 414.2 

354.2 14 

373.6 

391.3 

914.7 15 

736.1 

820.6 

~:~~I I 746.2 16 

740.4 

737.9 
= = = = = 

Laboratory No 14 

SampleiJ Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (O.Oll) 

6a 739.5 air dry 

6b 1151.4 air dry 

6c 884.6 air dry 1 

la 877.8 895.4 2.01 

lb 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 

lOa 236.8 272.3 14.99 

lOb 382.7 440.1 15.00 

10c 331.8 381.6 15.00 

16a 511.9 air dry 

16b 454.7 air dry 

16c 461.9 air dry 

12a 401.6 502.1 25.02 

12b 403.8 504.8 25.01 

12c 414.6 518.3 25.01 

4a 781.9 805.3 2.99 

4b 1105.1 1138.3 3.00 

4c 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 = = ........ = = = = 



0\ 
U1 

Lab Name· 

Set# 

1 

2 

3 

4 

5 

6 

7 

8 

= 

Sample I/ 

2a 

2b 

2c 

15a 

15b 

15c 

9a 

9b 

9c 

'11a 

llb 

llc 

3a 

3b 

3c 

7a 

7b 

7c 

6a 

6b 

6c 

4a 

4b 

4c 
= = 

Beginning Ending 
weight weight 
(0.1 g) (0.1 g) 

953.3 972.5 

1054.1 1075.2 

799.4 815.4 2 00 ., 

554.1 al; dry I 
547.8 air dry miwrm 

~-if-4~ 

574.2 etw air dry li&.Pt.i 

283.3 325.8 litrw 15 . oo t}lwm 
321.4 369.6 

311.7 358.5 

434.5 543.1 

455.0 568.8 

506.6 633.3 

873.8 900.0 

955.6 984.3 

728.7 750.6 

692.6 

887.9 

1027.6 

590.2 

924.8 

625.0 

819.2 843.8 

719.7 741.3 

943.4 971.7 
= == ........ = =· • 

Laboratory No 15 

Setil Samplell Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.011) 

9 14a 270.2 air dry 

14b 319.0 air dry 

14c 377.9 air dry 

10 Sa 1003.0 air dry 

5b 727.4 air dry 

Sc 758.4 air dry 

11 lOa 344.3 395.9 15.00 

lOb 263.4 302.9 15.00 

lOc 365.6 420.4 14.99 

12 1a 814.8 831.1 2.00 

1b 915.9 934.2 2.00 

1c 992.4 1012.2 2.00 

13 16a 498.6 air dry 

16b 364.2 air dry 

16c 424.9 air dry 

14 13a 334.6 air dry 

llb 365.1 air dry 

13c 341.0 air dry 

15 12a 427.3 534.1 24.99 

12b 596.1 745.1 25.00 

12c 388.4 485.5 25.00 

16 8a 828.4 air dry 
I 

8b 816.0 air dry 11 

8c 838.5 ~drU === = === ==== = == = 



0\ 
0\ 

Lab Name: 

Set# 

1 

2 

3 

4 

5 

6 

7 

8 

Sample/1 Beginning 
weight 
(0.1 g) 

9a 292.3 

9b 279.5 

9c 318.6 

12a 470.8 

12b 417.3 

12c 417.5 

lla 461.8 

llb 416.0 

llc 396.5 

Sa 801.7 

8b 796.4 

8c 953.1 

16a 458.2 

16b 562.5 

16c 338.7 

3a 900.5 

3b 948.7 

3c 852.7 

lOa 325.7 

lOb 368.3 

lOc 355.9 

7a 746.9 

7b 802.5 

7c 847.1 

Ending Moisture 
weight Content 
(0.1 g) (O.OlX) 

336.1 14.98 

321.5 15.03 

15.00 
r.}~.J.f., 

366.4 rJ 588.6 25.02 ;,-~ 
521.6 24.99 ~~,,~ Pw~ ~~;~.~~ .,.,o,11il 
521.9 25.01 1''"''~·\k' 'K*-'t-'*' 

577.3 25.01 

I 520.0 25.00 

495.6 24.99 

air dry I air dry 

-
air dry 

air dry 

air dry II''· 
air dry 

927.5 3.00 

977.2 3.00 

878.3 3.00 

374.6 15.00 

423.5 15.00 

409.3 15.00 

air dry 

air dry 

air dry 

Laboratory No 16 

Set/1 Sample# Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.01%) 

9 13a 438.6 air dry 

13b 373.8 air dry 

13c 328.5 air dry 

10 1a 774.0 789.6 2.02 

1b 792.5 808.4 2.01 

1c 773.1 788.6 2.00 I 

11 14a 321.0 air dry 

14b 311.2 air dry 

14c 350.9 air dry 

12 6a 950.9 air dry 

6b 899.4 air dry 

6c 1067.9 air dry 

13 Sa 948.3 air dry 

Sb 742.9 air dry 

5c 996.6 air dry 

14 4a 768.7 791.8 3.01 

4b 902.5 929.6 3.00 

4c 926.0 953.8 3.00 

15 2a 967.8 987.3 2.01 

2b 843.4 860.3 2.00 

2c 873.7 891.2 2.00 

16 15a 544.6 air dry 

l5b 556.1 air dry 

15c 369.4 air dry 



0\ 
---.1 

Lab Name· Laboratory No 11 
;:R::::t=::;~:;:; 

Set{} Sample/# Beginning Ending Moisture Mii.:::J.tM Set/1 Sample{} Beginning Ending Moisture 
weight weight Content WMMJi weight weight Content 
(0.1 g) (0.1 g) (o.on> :;m;r;:;;;:: (0.1 g) (0.1 g) (o.on> 

:rli~~il=-=-.---==a-*-===-=i?====+-==~ 
l 8a 713.6 air dry lf!WW 9 9a 284.6 327.3 15.00 

t-----+------+----+---;....-f:~ww;.s:~, 

8b 774. 9 air dry ~art.~ 9b 318. 6 366.4 15.00 i 

8c 923.5 air dry JB·· · 9c 319.1 367.0 15.00 
: ·]· . 

2 :: ::::: ::: ::; -~!~;:·: 10 ::: :;::: ::::: ~:::: 
5c 703.5 air dry -~ 10c 362.2 416.5 15.00 

:~!:'~;::-.,~~::::: 

3 1---2-a_-T_-5_6_5_._4_+_5_76_. 7_+-_2_._o_o_-f%ffiB'@ 11 13a 251. 7 air dry 
:~-;:m::~:w-

2b 1052.2 1073.3 2.01 ilf=}[~ 13b 304.6 air dry 
~-----+-----+----+----t:tzi1W 

2c 1038.6 1059.4 2. 00 Iii~ 13c 287. 3 air dry 

4 6a 1181.8 air dry illit 12 3a 650.3 669.8 3.00 

6b 971.8 air dry !K~~~~ 3b 982.2 1011.7 3.00 
~h 

6c 1032.8 1 3c 966.7 995.7 3.00 

5 4a 920.1 947.7 ~ 13 12a 519.5 649.5 25.02 
~ 

4b 809.0 833.3 ; 12b 310.6 388.3 25.02 
~: 

4c 662.8 682.7 i 12c 476.4 595.6 25.02 

6 11a 495.0 618.8 ~ 14 7a 830.2 air dry 

11b 445.0 556.3 ~ 7b 913.4 air dry 

11c 388. 5 485.6 ! 7c 868. 7 air dry 

7 16a 482. 1 ! 15 la 1081. 3 1102.9 2. 00 
~ 

16b 457.7 :; 1b 839.6 856.4 2.00 

16c 485.7 ; lc 993.4 1013.3 2.00 

8 14a 311.3 j 16 15a 500.1 air dry 

14b 335.8 15b 427.7 air dry 

14c 40'1.6 , 15c 400.7 air dry I = =- = = - .... -= = = = 



(]\ 

co Lab Name· 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

!I 

Sample# 

6a 

6b 

6c 

13a 

13b 

l3c 

12a 
' 

12b 

12c 

lla 

11b 

11c 

15a 

15b 

15c 

Sa 

5b 

5c 

4a 

4b 

4c 

l4a 

14b 

14c 

Beginning 
weight 
(0.1 g) 

952.2 

967.9 

897.5 

313.0 

349.0 

369.0 

397.7 

462.5 

419.7 

483.2 

438.7 

375.0 

502.4 

371.3 

389.3 

821.4 

803.6 

898.2 

753.5 

920.3 

832.3 

334.2 

342.9 

419.7 

Ending Moisture 
weight Co~ tent 
(0.1 g) (O.OlX) 

air dry 

air dry 

air dry JliJ 
II air dry 
- ,; . 

:·:~:\%:~: 
air dry Mnttl 

lif~ air dry ::·:~.;:·:::~, 
~~M*~~l~~ 

497.1 24.99 lfll -· 578.1 24.99 l,.;z¢.:·.: 4~·>lf. 
524.6 24.99 ~r&1h: 

604.0 25.00 II 
548.3 24.98 I 468.8 25.01 

air dry 
~l:J~I; ;·'"'.'1 

air dry 
,j,;~ 

l:hJi·> ·@· "' 

air dry 

air dry 

air dry 

air dry 

776.1 3.00 

948.0 3.01 

857.3 3.00 

air dry 

air dry 

air dry 

Laboratory No 18 

Sample# Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.01%) 

3a 979.5 1008.9 3.00 

3b 1006.4 1036.6 3.00 

3c 703.0 724.1 3.00 

10 16a 349.3 air dry 

16b 461.5 air dry 

16c 483.8 air dry 

11 2a 779.9 795.6 2.01 

2b 811.3 827.5 2.00 

2c 925.1 943.7 2.01 

12 7a 826.1 air dry 

.7b 955.6 air dry 

7c 601.2 air dry 

13 lOa 310.7 357.3 15.00 

lOb 341.3 392.5 15.00 

lOc 307.1 353.2 15.01 

14 9a 295.4 339.7 15.00 

9b . 327.3 376.4 15.00 

9c" 309.7 356.1 14.98 

15 la 733.4 748.1 2.00 

lb 1013.5 1033.8 2.00 

lc 1122.8 1145.3 2.00 

16 Sa 706.0 air dry I 

8b 748.6 air dry '1 

8c 684.1 air dry 1
j 



0\ 
<.0 

Lab Name· 

SetiJ 

1 

2 

3 

4 

5 

6 

7 

8 

= = == 

Sample# 

14a 

14b 

14c 

6a 

6b 

6c 

lOa 

lOb 

lOc 

2a 

2b 

2c 

Sa 

8b 

Be 

Sa 

5b 

5c 

13a 

13b 

13c 

la 

lb 

lc 
= 

Beginning Ending Moisture I weight weight Content 
(0.1 g) (0.1 g) (0.011) 

332.4 air dry ~~~ :~ :.~\-:?~ 
286.3 

~·tfJ}f 
air dry . i1<1f~ -~1::1 

370.3 air dry ~~· rtw ;oo.., ··~ 

810.2 air dry mul~ 
947.0 air dry I 
637.8 air dry Alhs!:<~~ 

I 
255.1 293.4 15.01 

290.8 334.4 14.99 

246.3 283.2 14.98 

863.2 880.5 2.00 ~a~*~ 
653.1 666.2 2.01 

622.8 635.2 1.99 

655.5 air dry 

700.9 air dry 

950.0 air dry : 

895.1 air dry ! 
825.1 air dry · 

800.6 air dry : 

310.3 air dry ) 

277.6 air dry ) 

328.2 air dry [ 
' 822.0 838.5 2.01 : 

786.7 802.5 2.01 : 

77F. 7 792. J J QR === ?i:::::::~ 
.-===. .. --= = = 

Laboratory No 19 

SetiJ Sample II Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.011) 

9 lla 404.8 506.0 25.00 

llb 345.2 431.5 25.00 

llc 412.3 515.4 25.01 

10 7a 826.6 air dry 

7b 844.5 air dry 

7c 742.5 air dry 

11 12a 433.2 541.5 25.00 

12b 417.8 522.3 25.01 

12c 430.5 538.2 25.02 

12 9a 338.2 388.9 14.99 

9b 322.8 371.2 14.99 

9c 331.7 381.5 15.01 

13 4a 857.5 883.3 3.01 

4b 893.7 920.5 3.00 

4c 724.6 746.3 2.99 

14 16a 389.4 air dry 

16b 461.6 air dry 

16c 350.9 air dry 

15 3a 856.5 882.2 3.00 

3b 838.0 863.1 3.00 

3c 867.6 893.6 3.00 

16 15a 284.6 air dry 

15b 420.7 air dry 

15c 354.9 air dry 
= == = ====a === = 



-.._] 

0 Lab Name· 

Set# 

1 

2 

3 

4 

5 

6 

7 

8 

i= === 

Sampleil 

9a 

9b 

9c 

12a 

12b 

12c 

lOa 

lOb 

10c 

14a 

14b 

14c 

4a 

4b 

4c 

13a 

13b 

13c 

15a 

15b 

15c 

1a 

1b 

lc 
= 

Beginning 
weight 
(0.1 g) 

347.4 

327.5 

322.3 

405.3 

485.3 

371.4 

315.0 

299.0 

400.1 

317.4 

348.6 

307.1 

1045.4 

1037.3 

897.7 

391.3 

332.6 

338.5 

502.7 

499.4 

311.0 

1164.4 

811.8 

1077.9 
= === 

Ending ~:;~~·~setf weight 
(0.1 g) 

399.5 15.oo iB4 9 

376.6 ., 
14.99 ,~~11 

370.6 1499 I 
506.6 24: 99 ~ ''~.:,,_A1l 10 

606.6 .; 
464.3 

24.99 ~ ... ~1 
2 5 . 01 ltir;mp' ",, ... mt 

362.3 15 00 ll'i\&@ 11 

343.8 
. 11?-:t 

14.98 f81i 
460.0 14.97 -

air dry :.. 12 
.;0:.· • 

air dry Y,::&:YJ 
~-~**~ air dry fifjW-~ 
.::@,.;Vi 

1076.7 2 99 ~Mil~ 13 • *-'#.f.ffi'14. 

1068.4 3.00 111 
"'"'«~@ 

924.6 ·~4 

1187.8 

828.0 

1099.5 
=== 

Laboratory No 20 

Sampleil Beginning Ending Moisture 
weight weight Content 
(0.1 g) (0.1 g) (0.01%) 

3a 808.2 832.5 3.01 

3b 752.4 774.9 2.99 

3c 829.4 854.3 3.00 

Sa 823.9 air dry 

8b 988.6 air dry 

8c 814.3 air dry 

16a 461.0 air dry 

16b 486.2 air dry 

16c 421.9 air dry 

Sa 793.5 air dry 

5b 901.2 air dry 

5c 829.6 air dry 

7a 707.2 air dry 

7b 890.6 air dry 

7c 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 

llb 427.2 534.0 25.00 

llc 446.3 557.9 25.01 
= = = = = === = 
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Returned Data Sheets 



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

UDMIIII.J of Ncada-Rcao 
Reao, Ncada 

Sea# 

1 511 ~r~. z. 
5b ~-

5c 

J 3a~· ~~ 3b I r 

3c • • 

3 
t2a ffti:· 12b 
tlc • 

4 131 25Z,tz 

: i~i 
• 4a . 7/fJ,_S_ 

4b ~ 
« 7.1-1. I 

' 1511 .&'f' · 2 
t5b J.J n. 1 
15c 347.8 

' t4a .3o2,2 
14b 3tp().Z 
•• 38/.Q 

I 9a 317•' 
9b 327' 1 
9c ;!S4. 1 

..?4f8 

.3'+'?.8 
/,1((/ .z 

~j 
fHi:: 
?Of. 7 

'139,0 
; 1/ZS.o 

7z,.o 
Z?lf.8 
.:S$1·5 
39Z.o 

Moilture 
loii(O.OI CJfl) 

0.30 
Q. z:s 
o.zs 
,$3Z. 
?.fZ 

.,3.3z. 

f{·~ff 39' 
3? . .Sk 

z.zz 
2'.-t'Z 
Z..38 

~ 
.S.to/ 

J/,81/ 
It~) 
/J,Z9 

Z,f$ 
z.(bz.. 
z.:yz. 

Jt,.O? 
14 ·i'f 
Jb.33 

Sea# Saaaple# BeJiulaJ 
weigllt(O.IJ) 

' 1011 ~GJ. 
lOb I7'f,S 

11 

II 

u 

u 

14 

IS 

I' 

JOe lJI(g. I 

" 74C.8 • w.3z..s: 
&: #ZZ. Z 

la k'ts.t 
tb /t?0·.5 
tc /LJ$'4.0 

8a 5'17,~ 
8b 8 718· 
8c (£,.#Z.t 

2a 55o./ 
2a kS!:'. t 
2c 'J$b. 1j 

1'- ~~0 
lA N 1/p, l: 
1&: suz 

tta :ii&o tlb 0 
Uc . 

7a /t:>Z¢.1 
1bSZ.A/. 7 
7c $f'4-.? 

Laboratory No. _l_ 

Eadia& Molstare 
weipt(O.I&) loii(O.OICJfl) 

::rt;:r: 8 J7.(,7 
3zz,.s- 17• <e 7 
35.3;$" J?, '1! 

7£4·( 
k.39=7 
N<rt.S 

!~1.; 
1o,n.s 
:S"f)S.6' 
88S.fS 
kfe.i' 

5~.7 
67t·:S uzo 
~OZ..(p 

~ 
~z,¥ 
~z;9 

.ta..J,o. 

~ 
~ 
8'f3 . .5" 

£'1f 
0.,3'Q 

2,1.$ 
Z.pZ 
z,,:r 
0.$5 
o. s.y 
a.:sz 
'2,1Z 
z.t'7 
z.JJ 

J/.Z3 
bl.37 
u.zz 
3,.ag 
3ttS 
3ff,7(. 

0.~~ 
A¥~ 
438 

Eac:b 1e1 ollbree umpla II 10 be aated ..........., IDd Ia •-leal order lalOnlia& 10 abe ld _.... 
Plate be Clef1ala 10 fill Ia tile extmct blob OD abe data lbeeL 

;:;! Responsible Tcdlaidan, Date: :X'IAg;,A/, J ./()-1-7'0 Cbecbd IDd Appnwed, Date: >2n /tJ- 2 -fp 



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

"-.! 
+:>. Fcdcnl Highway Admialallltion Laboratory No • ..l_ 

Denver, Colondo 

Set# Sample# Beginning Ending Moisture Set# Sample# Beginalng Ending Moisture 
weipl(O.l&) weigbt(O.l&) loa(O.Ol'%) wei&bt(O.l&) weipt(O.ll) lou(O.Ol '%) 

I .9a ~'Ita-; a 30Q.l lt:.l.fz. ' 14a t/oll.~ ~~2. a.:Il 
·9b 3l2.l ~f~ t:r a2 14b ;.!2~2 ~-.o g.~ 

9c ~---Q_ l£Sl 14c ~2 .J :1.fl.&.l ..2L33 

2 3a 

~ • ~.~fQ 11 Ia 9~*~~ :I± 2.·~ 
3b ~u~~ lb 

i~l:f +.-Jt 3c 0 ~·l2 lc 

3 16a 1/-ft:*a &. #£ L~qq 11 7•~ ii1.~ ~ 
16b S:2g.~ ll. as: 1Jh • ~~.; Q.:.3.l.. 
lfic 1/'lCf 0 LJ..ll 7c • ~ 

.. 12a 9:11..1 

~ 
~R.~~ u ... 

~ :mE 3_.~ 
12b S:l~.i: Ji,6,~- 4b J.~l 
12c ~H~J ;J~.Q!:t 4c 3. "JIJ 

5 13a jt1= ~:~ ·a. Ll 13 6a l§l:~ m:: o,~~ 
13b :l.QQ 6b o.~~ 
13c 2'1.!t 2a~ i~. esc IQ£2.! o. l Cf 

' Ia ~~~~'a lls-6.Q 0.'3_1 14 toa ~'1-Q. ~~4.0 J'l:'~t 
8b ~7s; l Q. 3!l.. lC. !l:fe~.4#- ~~~.:l t5 a ___: 
8c ____b9~._0___ _bCiS'"J:_ Q.J6 tOe 3l)S"'.~ ~7.11 1~. 5"7 

1 I Sa :irE 3~-3.~ II.IGt 15 Ua 'f7~.Q :m±: tf0./0 
lSb l~h. I I.Qct Ub !.-JJ.Gt Jq,l~ 
lSc ~2!t.Q ll.JQ Uc ~~-J.~ :sq, fl'7 

8 2a 

~ ~ 
~.2Q " Sa 

~ ~ 
Ot:2& 

2b ~.a~ Sb £:~~ 2c 3..11 Sc 

Eac:b aet of three samples fa to be tated lndlYiduaUJ and in au~dai order aa:ordin& to the let auaaller. 
Please be &:ertain to fill in 'M correct blallb OD the data abeel. 

Reaponslble Tec:bnician, Date: ~RYSNYIJEB, 9/a~ /c,q Cbec:ked ud Approved, Date:~ ~-- 91ttsJ90 



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

Florida Depanmeat of TraaaportatJoa Laboratory No. _L_ 
OIIDesYOJe, Florida 

Set# SaiDplc# BeJiaafal EadfaJ Moisture Set# Satplc# Be&lDDiaJ EadfaJ Moisture 
Mipl(O.ll) Wdpt(O.ll) loii(O.Ot-.) weiJht(O.ll) weipt(O.ll) loii(O.Ol-.) 

1 1a 6:i~.~ U2a!t 2a0l ' 16a 336.2 305.5 10.05 
lb Z:il.~ Zlll.6 &.211 ltib :~n.z 340.6 9.72 
lc Z2Z.l ZU·:i 2·011 ·~ 

402.1 367.3 ~7 

J ,. 
~l6·l 2Q2.4 &6.65 11 4a 810.7 783.8 3.43 

9b 206a2 11Z·2 l6.JO • 787.4 761.7 3.37 
9e Zl6a:! llli·~ 1~.17 4c 986.1 954.0 3.36 

, 7a 680.2 678.9 0.29 lt 101 210.2 180.3 16.58 
7b 722.2 720.6 0.32 lOb 217.0 184.1 17.87 
'7c 890.5 ~887._5_ 0.34 tOe 214.3 183.3 16.91 

.. 6a 872.2 870.5 0.20 u Ua 221.2 156.4 41.43 
a 804.4 802.7 0.21 lib --vti.6 172.7 39.90 
~ 784.3 782.7 0.20 Uc 209.9 150.7 39.28 

s 13a 197.9 193.7 2.17 u 14a 211.6 206.7 2.37 
13b 20i.1 19~:r- ~.n •• 225.1J 22o.o 2.27 
1lc: 217 .. 4 __ 2ll J_____ _ _2_._21. __ 14c _ill.) 219.1 2.37 

' 3a &066·~ lOUaZ J.27 14 15a ~-5 335.0 10.QQ 
3b 114§.z 819.7 3.29 l5b 359.6 326.5 10.14 
3c 1119.3 __ 1084~L- ___ 3.25 15c 413.4 376.6 9. 71 

1 5I Z21.o 789.4 0.20 lS 8a 697.8 695.6 0.32 
5b 642.Q 640.8 0.19 8b 866.7 864.0 O.J1 
5c 860~_3_- 858.7 0.19 8c 782.2 779.6 0.33 

• 2a 867.3 849.2 2.13 " 12a 234.2 169.0 38.58 
2b 897.4 878.1 2.20 12b 350.6 254.4 37.81 
2c: _ _836.5 818.5 2.20 12c: 250.1 180.9 38.25 

Bleb let of tlueo -pia II to be tated ..........., aad Ia ••••.tal order IU'OI'diD& to abe _. •--· 
~ Pleale be cataia to fill Ia tile CXIIRd blaab 011 1M .... lbeet. ~ 
Ul 

Rapolllible Tec:bllldaa, Date: Murrel Hines 9-5-90 Cbec:bd aad Apprvved, Date: 'C4 .... --{L-



-....! 
0'1 

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

WylaDd Depanmeat of TraasportatJoa 
, rooklladvillc, MaryiiDd 

Laboratory No. _j_ 

Sea# Sample# BeJbualaJ 
wdJbt(O.IJ) 

a 101 Utf.) 

a 

3 

4 

• 

' 
7 

• 

JOe !~~ '1 I Oct: 
3a 
3b 
3c 

91 
9b 
9c 

13a 
13b 
13c 

7a 
1b 
'1c 

f fZ • I 

tt'- . " 
'"'. , 
i''· p . 'f· I 

"""· f "' ). , 
Zl~: ~ 
t 7 ,, t{ 

j;!: j 

8a 31tf• 8b z...z. 
lc " . 

15a ,,0. ~ 
ISb 2 t >· ( 
15c: 'f f t· 1 

2a (,'1·1 
2b ,. ~~~./ 
2c f(t·t 

EadlDJ 
weiJbt(O.IJ) 

f'L£:.o 
1 Y{· t.. 

"''"' f 
tiiG 'J 

t;: j 
.,. , , .. 
f/ u ... I 
, u ... , 

"t>· ' d=t:t,. t. 

tift' 9 

li§: i 
i:D· 1 

i!j)'.( 
iff(,. p 
f(,'Z... 1 

~ 
~ 
(,.:('1. ~ 

II' 1-:Z. 6e 
t'7 i. 1 

Moisture 
lou(O.OI'Jll) 

11 ./.,( ,., . /,( ,, . ,, 
,_.,, 
,. ,t 
..,.. ~ tf 

Jlt·lf'J 
tl, • II I 

''. ')I 

2.. ·14= 
I • t{ 
'2·e1 

0 ,If., 

t:ft 
D.)J..: 

() . "'• " . .,, 
II· 'z 
I~· 7) 

J( •• ' 

%.'2-> 
"%.~· 

le. 1::1 

Set# Sample# BepaninJ 
wlJbt(O.IJ) 

' 
•• 

u 

u 

13 

14 

15 

., 

12a ~·., 12b , • 
12c /. 

Sa 
5b 
5c 

.,,.,.,. 
·t {f.() 
. , •"· ') 

.... ~. 14b • 

l<k • -

: !!f: 5 
<k _ 7 1.' . I 

6a /111{(.1 
Q, 1 y, I~ 
6c 1' '.' 
ta I o 1 '{, y 
tb 'I,, , r 
lc 1 I (, '), .f 

16a ~ ~ "·t 
JQ, "(i/. 
16c ,..,. •• ., 

lla {1) · :1 
lib }j~·" 
Uc .f 

EadlDJ 
wd&bt(O.IJ) 

S' )Z. I 
" 1~. :( 
., f(. 'I 
f£21. I 
, l"· ) 
,,,. 1 

~ 
~ 2.:: 

R 

,, tf~· 7 

}:t: f 
./II?).~ 

ti 1'7.. • I 
Jl'fl.' 

1'1 2 • ?, 

ik{: i 
q{')., 

"' (,. f qp. 

Bacia aet of tbree aamplea il to be tested lndl¥ki ... IIJ and In aumertcal order accOrdiD&to tbe let au•'*'· 
Plcue be certain to fill in tbc conect blanks on tbe data ahcet. 

Moisture 
lou(O.OI'Jll) 

' '· 1ce .,. i. "' 11· .,, 

o. :Z,..l= 
, I ..... ,. 

Q • ...... , 

i1i 
"=· "1 
.,. I .,. ;;!: 

>· f7c: 
~.~I 

e.'Z..~ 
0 I.,. ...... 
i>, .,_, 

k• I Z 

!:!} 
/O.f) 
1/., f 
,, .• z 
*J1. pt 
.,,, 7lr 

"!rj': ft 1 

Responsible Tec:llnldaa, Date: J,,., C. /,tul £/t lte Clcaed aDd Approved, Date: J/.L~ 
r " o/.f 



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

Iowa Deputmcat oiTrulportltloll 
Amel,lowa 

LaboratoiJ No. _!__ 

Set# Sample# BeJbualDa 
wdJbt(O.l&) 

I 16a 
. IQt 

1&: 

J •• 
lb 
lc 

3 6a 
Qt 

&: 

.. Ill 
lib 
lie 

s 13a 
Ill» 
llc 

' 101 . .., 
tOe 

7 12a 
12b 
llc 

I 911 
9b 
91: 

319.1 
461.3 
512.4 

747.8 
804.1 

1051.5 

950.0 
726.5 

1056.8 

638.5 
542.5 
598.0 

377.0 
356:3 
357.8 

379.8 
425.4 
m-:7 

477.7 
537.9 
500.8 

383.1 
337~3 
366:1 

EadlaJ 
wdJbt(O.l&) 

288.9 
422.8 
472.6 

731.7 
786J8 
10291 ~ 

947.8 
72A;7 

1054.4 

481.3 
399.6 
499~5 

370.4 
349.9 

---1~ 

323.0 
-361.7 
~0.6 

348.3 
408:5 
373:7 

330.0 
29r.5 
310 

Moilture 
loii(O.OI") 

10.45 
9.11 
8.42 

2.20 
2~20 
2.16 

0.23 
0.25 
0.23 

31.03 
35.76 
19:72 

1.78 
1.83 
~17 

17.59 
17-:-61 
17:19 

37.15 
31.68 
34.()1 

16.09 
15.71 
16~6 

Set# Sulple# ......... 
wdJbt(O.I&) 

' 3a 3b 
3c 

II 2a 
2b 
2c 

ll Ia 

• lc 

u .... 
14b 
14c 

u 71 
1b 
1c 

14 .... 
4b 
4c 

IS IS. .,., 
15c: 

., Sa 
5b 
5c: 

857.0 
1097:0 
959.3 

839.9 
967.7 
914.0 

983.3. 
733.7 
846.2 

267.1 
36Ll 
34ff.6 

969.5 
83af.9 
73o.6 

810.1 
873.1 
Blff~I 

400.3 
61~7 
J4(r.7 

774~7 

Eadiaa 
wdJbt(O.I&) 

829.1 
1062.0 
928.7 

821.8 
946:7 
894.D 

980.0 
73L3 
B'\3:6 

260.8 
352.8 
J'lo-:3 

966.5 
831.7 
734~ 

784.2 
844.2 
8n:I 

365.5 
5o4.-3 
309.4 

887.1 
867:0 
773:5 

Eada .. otamc ..., ... 11 to be cated WM' 117 aac1 1a ••edall on1er *XlOI"dffiJ to 111e • ....... 

Moisture 
loii(O.OI") 

3.37 
3.30 
3.29 

2.20 
2:22 
2.24 

0.34 
o:33 
0.31 

2.42 
2_.35 
2:4l 

0.31 
o:38 
0.35 

3.30 
3:42 
3:-33 

9.52 
8.58 

10.12 

0.21 
o-.20 
o-.16 

Plcale be cat11a to au 1a tbe correca blob 011 tbe datalbeet. ~ 

~ Rapouible Tc:dlaldla, Date: Steve Steel 9-10-90 Cbec:bd IDd Approved, Date:~ .;e/¥-Fb 



S.H.R.P. Moisture Content Proficiency Sample Program 
'-.] Data Sheet 
Co 

Oregon State Hi&hWiy Division Laboratory No . ...A.._ 
Salem, Ore&on 

Set# Sample# Begin nina Ending Moisture Sci# Sample# Be&innin& End ina Moisture 
weight(O.l&) wetghl(O.l&) loss(O.Ol C5) weighi(O.l&) weighi(O.I&) loss(O.OICJIJ) 

... 1129.0 1091.5 '·" ' 16a ~:~ ~11.~ ___JO,u_ 

.Cb D'F r.d cuu.2' '·" 16b ~u..a ]Q.5a 
·~ 

,.,,., 7'10.5 3-35 16c no.~ ~~.4 10.1~ 

1 81 809.8 807.1 o.,. 10 14a ~-l ~12.4 2.fi 
8b a~:~ m·l --i:~ 

14b ;86:~ ~~6.4 z.:n 
8c ~·2 14c ~171.4 2.~9 

l 7a 726.9 724.5 o., II Ill '21.6 }16.2 1.71 
7b 71'7.5 --nJ., ~.,. l3b 375.2 357.D 2.2~ 
7c 757.D r. o.30 llc: li2D.IJ 412.6 1.89 

4 2a 716.5 2.21 12 Ia 808.8 791.6 2.1~ 
2b Ior;2.4 ~.~o lb 6'J2.3 528.7 2.1 
2c 1;05.4 ~.18 lc {{IJ.l 757.5 2.18 

5 31 9'+9.4 919.0 ,.,1 ll 61· 91}.2 911.1 0.2} 
Jb 913.4 iJB3.9 3.;4 6b 931.5 D29.7 0.22 
Jc lOM.9 _io3().5 u~- -- ,_._)4 __ 6c 761.1J 760.0 0.18 

' Ill 591.} 44o.1 }4.}6. ... l5a 46o.6 418.8 9.98 
lib 5Ili.I --nt.I 38.53 l5b ,uu.3 270.7 10.94 
lie ~591-'t_ -- _ftlil·~' 34.61 15c '103.5 365.5 10.}7 

7 lOa 286.5 245.5 16.70 15 121 6o5.5 448.8 }1•.92 
lOb 3BB.O 330.0 17.58 12b 466., 337.6 3li.I~ 
lOc IJI2.li 351.3 17.39 12c 567.9 li20.li 35.09 

.• 
I 9a ,,..6 288., 16.06 ., Sa 885.3 88}.6 0.19 

9b ~.8 29}.0 1~.~1 Sb 6B'J.9 683.6 0.19 
9c: 401.5 9+5-2 16.oz 5c 895.o 893.3 0.19 

Each set oltfarce umples is 10 be tested lndlvtduaiiJ and in numerlal order aa:ordin& 10 the HI number. 
Please be certain 10 011 in the correct blanks on abe data sheeL 

Responsible Technician, Date: Ralph Borchert 2-U-2Q Checked and Approved, Dale: Bi 11 Lien <l-12-90 



S.H.R.l,. Moisture Content Proficiency. Sample Program 
Data Sl:teet 

Califomla Departmeat of TnasportatJon Llboratory No . ...J..._ 
Slc:nmeato, caufonlla 

Set# Saaple# Be&fuinJ EldlnJ Moisture Set# · Sample# Bepnntna Endina Moisture 
weiJbt(O.I&) weiJitt(O.I&) loa(O.OI") wd&bt(O.lJ) weiJht(O.I&) lou(O.OI'JJ,) 

I 2a 8t8.'f 81?,$' g.t~ t l3a 2Z~.o 2.21.7 /.1-f 
2b 76D·~ 73of,$" 2 . .2!. l3b 272.¥ 2''·' 2..-37 
2c ~f.J, __!.!!:....!__ ;,/J8 llc ____ Z,7.Y._ ~~~/. 7 2./IJ 

J 9a t•ll·ll tSB.D /1..52. II l6a 3+*·4 2.2/.} /l.Z& 
9b t•t..q u~t.b t5".5":. ta u,.o %-''-· 11.21 
9c _1._/j__d___ t'Jif • tf 14. ~"t l6c .2.21 • .8 I 9 9. + II. ;t. 3 

3 10. IBIS. 2 ($''/.I IZ· 81 II 3a •02·2- 71~1 3,AftJ 
lOb t£6 • .2 112.%. fZ.t-7 3b b7t.S '-6Z.IJ :J,Jif 
tOe 111.1 '"'·' 11.az. 3c _,,,.z f¥7.t 3.3-1 

4 tSa ~t>t.$ /8/.1 Jt./!!1* IJ ta 80bl 78y.:f 2 • .Z/ 
Ub ~B'-·Z z.~?.t:J to.67 lb 84/,t/: 42.3.o 1.2'f 
l5c 20'~_3- 1•t>.? u.2./ lc 1t#l,_, 1¥-Z.,B ;..z.z. 

5 6a llt>2.1 1/IJG,a/- o. 23 13 l4a i~la1.9 1..t. ~. ~ 2.39 
fib 1 )Oc 0 __.zzJ!:..!._ t), 2. :!' J4b 2.115.4 

0 
Z f§, 'f ;.,+.f' 

6c ___ l-IZ_.~_ --------'U!l~ o. z1_ t4c ;zt..)l- z 21.o 2.+1-

' Sa 9Zg.9 17~ 7 IJ, 23 14 12a 191.., I.Bt.+ ,11. 3 7 
Sb 1?5:" ZfJ,, •.21 l2b Wt/. ·- 1243 .!8.78 
5c ____ 11.6~1- ~2.' ~. 2.' llc 1/-2~· 30'5.!: 3<1J.~8 

7 4a JD5l6 ~2-.af 3.+f as 11a 6"ftJ.a ~sz:e. o.~} r 
.... ,, 2.,. '~o. 2.. '· t~ lb 161-J ~I}. 7 t>, 3 * 
4c: 9JZ,f ?o£1 ),of8 8c 87!.1 BZo. I 0.1/-J #t 

1 111 35'2. 7 2~3. 3 3tf. 2.-/- 16 7a ktf?.b l.~o. !J o.ofz. .,. 
ltb 17'{.'1 I.I.Z.t. 11·11 7b 72,.z 71-t.f t>.tt, I 
ltc J&ft. 3 218. 2. JR.RI:t 7c ?l.Z. Z.. 168.7 o. ~7 T 

ill B••J:S ,._,_ Of"U" ~r Jt,.J J.ec. .. p._.,.t:.:fu~' 

~ Eac111et of tbree umplea II to be taled lndiYiduaiiJ and in nu-al order aaDrdlnJ to the ld na•ber· 
Plalle be certain 10 011 in the concct blanb on the data sbccL 

r 1nsill' -lChn'. Oaf a._;-'~ ~~.o,/''·' _ ~-1ted --" App----1, 0:-.__ J/,il 9Au/ffl 



00 
C> 

uthweatem Laboratorlea 
uaton, Texas 

~ Samplel 

I • 996.5 

S.H.R.P. Moilbue Content Proficieocy Sample Program 
DalaSbeet 

974.1 2.23 
~-:::::::·:;::::::: ·::::;.:::·::::::::::::.::·:·::::: ... :::::..:.: 

14 • ::: 

Laboratory NO. I 

354.1 346.1 2.31 

..... ol*- ......... to be teltedllldivldllll8y ..... ....a& Older lllCCII'CIJq to ..... .....,. ,_ .. _ .. ,., ..... _.....,_ ... __ ~ 

~T-,Dtde: ~- t::l-e..rl/,· ~/1 .. ~~~~~~~Dale: ~ ~· 
tal Aklnlabl, CET Maghsoud Tahmoresal, P.E. 

to/• /~i) 



Braun EDgincerinJ TcstiDJ, Inc. 
Minneapolis, Minnesota 

Set# Sample# BeJinninJ 
weiJbt(O.l&) 

1 10. liDo.~ 

::: 1:z:.z 
J 

7a ~· 7b • 
7e 

3 : ·~;t;;;t 
6e . ra.g,, 

4 Ua ltt:J(), 9 
Ub #B/.1( 
lle 'fl.:l. o 

5 

' 
7 

I 

12a *71-12b 
12e __ .!J!l!h 

13a p-3 .a.(q 
13b ~ J, 1 
llc: 33e.3 

··~ lb • 
le 

4a 
4b 
4c: 

~9~1 
9/lv!l 
i.;Vf.l 

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

Laboratory No. _2__ 

BndinJ 
weigbt(O.IJ) 

~ 
3 ?;.J.H 

'%4k.$ 
l,£W,s= 
t,ea . .s 

/1 'l-3c? 
~ 
~ 

"!JE. I. I 
.alf~ e 
:s;,.e;,l 

N:J.q.~ 
olflfo 
3&"1.~ 

!l-2 5"·1: 
)N,O 
3 i-9,£ 

ses~ 
'l80.0 
9/l.lp 

(p '19.2. 
ee5.9 
'!ql."'t 

Moisture 
loss(O.Ol%) 

1?~69 
l'i. il= 
1]'."2.8 

O•lf'
D,'III 

() ·"" 
ft 

39.B'L 
39.(pz. 
a9."VS 

3S.S"Z, 
32.5?
.39.5.3 

10 ,..,fa 
:A·~I 
eLla$ 

2.2.s-
2:-z.c 
z..zs-

_-3.51-_. 
·;,,":('/ 
'3 • ..5.:f 

Set# 

' 
11 

11 

u 

13 

14 

15 

" 

Sample# BeJinnlnJ 
weipt(O.IJ) 

Sa=*=(, Sb 
Sc: 3' -

•• .3 ws-:s= 
t4b ,aoe:~ 
t4c: z.a~.z. 

8a &z.s-
: Bij;~i 
2a ~07·k 
2b k .5CJ.f) 
2e .5At9.2 

: 
1St~! 

3e '~".0 

BndinJ 
weiJbt(O.IJ) 

~ 
3 .51...].. 
.3 oo.'l 
QlAo.Ce 

~ 
912.£ 

z?g:~ 
.St;t . .} 

:1ft 
lSa 1,#09.1 ~ 
lSb H81..Cc .o 
lSe: 2.62.-z_ 

9a 352.5"" 
9b pl. <j.Y, " . 
9c .3(,8.0 

16a .380. s 
16b .SIX J. 
16e fSS. 3 

.:303.'2,.. 
r,.Q.J 
317;-.S 

~ 

Moisture 
loa(O.Ol%) 

~.2.CJ 
0,2..q 
1!) • .:11 

;L lt.r 
;2,5Cf_ 
;l.."j;t... 

"'"' 0.1/J 

o. ""' 
~./8 
,a.'2S"' 
:2.30 

3·31-
3 ·2(,. 
3· ]t'2.-

II. ?.S' 
JI,Z.O 

"· "3 

''· 2.k J{,c¥0 
J$",fp 

1/.1£ 
J/.01-
d.]:O 

Eacb set of tbree aampla is to be ICSied IDd1ftduall7 and in a..-lcal order acxordiaJ to lbo let aualler. 

l ' 

~ Please be cenaia to fiU Ia lbo oorrect blaob on tbe data sbeeL . 

Rosp<>Uiblo-.Pooo: ~~ f-t.t-?o Cbaad..,.*l,.....,.~~ '7jl-fD 
~ ' 

~ 

~ 

~ 



S.H.R.P. Moisture Content Proficiency Sample Program 
00 Data Sheet 
N 

...... ~ ol .............. Labonloly No. 10 
~ aa,. Newalla 

a.. s·.,ee• BeJiui8J EDdiaJ NaillUR Sea# Sample# Bc&iDDiDJ EDdiDJ Moiaaurc 
W&U(O.I&) wei&bi(O.I&) lou(O.OIS) wciJbl(O.I&) wci&bl(O.I&) lou(O.OIS) 

1 lOa 227.0 I 200.5 17.35 ' II a 213.3 168.6 36.90 
I 2II.i lsi;.~ 17.78 lib 257.~ 202.5 ~5.65 -101: 221.5 195.4 17.71 lie 232.7 182.8 37.21 

J Sa 1337.4 1335.8 0.15 11 .... 175.7 172.9 2.18 
~ 1190.6 1189.1 0.17 14b 176.1 173.3 2.19 
$c 1150:3 1148.8 0:17 14c 207.3 203.8 2.27 

J .. 1227.3 1224.7 0.27 11 7a 1044.6 1042.6 0.27 

• 1110.2 1107.4 0.34 7b 1078.3 1076.3 0.26 

" 946.1 944.3 0.27 7c 1011.9 1010.0 0.26 

• *Ua 227.7 224.0 2.09. u ... 1392.1 1356.8 3.32 
1» 21JI.I 1§11.1 2.Uft 4b 1247.~ I2il.ii 3.43 
~ 1§1.§ Dl§.:l 1.12 4c IiiR4.~ 1058.ii 3.41 

• '- 1281.5 1280.0 0.15 u 15a 303.8 285.0 7.90 

• ~~~-~~ 11!)(;.2 U.lll 15b :Jla., 318.4 ,.!)!) 

• IIi;§.§ IJ(;li.S u.n; ISc ~1.4 JGI.ll .,.§4 

' Ia 1066.9 1050.3 2.14 14 16a 330.6 310.7 7.62 ... 12:1,.§ 12111.4 2.1! 16b :Rll.5 l2lJ.2 ., .:t5 
lc 1223.1 1204.3 2.16 16c 304.9 285.8 8.10 

' • 203.1 181.9 16.10 u 2a 1168.6 1150.1 2.15 

• 249.); 222,0 15.58 2b 1290.1 1269.1 2.14 
~ 203.4 182.3 15.54 2c 1019.1 1003.0 2.18 

I la 2~j.j 2Qj.5 J.~J " 12a ~:22.Q ~0610 32.49 
» 1158.4 1129:5 3.34 12b 276.2 220.9 32.21 
3c 1160.9 1133.5 3.26 12c 262.3 206.0 35.68 

*5anples had partially opened bilga. 

EldliCI ollluee -plelaiO be ICiled............, ud ia llla-al order accordla& 10 U.O lit ........ 
l'talc M Clt$ia 10 fill ia die ClOI1ec& blukl OD abe dala lb:ccL 

QcdltAI and Approved. Dare: 'led Beestat, 9-6-:90 • 
. ofab .ls . .:stJ J.iv 



S.H.R.P. Moisture Content Proficiency Sample Program \ Data Sheet 
Kansas Dcpar1mcn1 or Transporlalion l..ahuralnry Nn. II 
Topeka, Kansas 

-
Sell Sample I Bc&innin& End inc Mnilllure Sell Sampk:l Dc~einnin~ Endinte Mni.'llun: 

wciJhi(O.IJ) wcilhi(O.Itt) ka.u(IJ.UI 'No) wci~:hi(IJ.II:) WCiJ:hl(lt.IJ) luss(U.IJ I%) 

Ia ~JS.7 52~.~ I I 2!! ' lOa 12:i.'i ll)b ll --Ll-...U.. 
lb 5ZOa Z ~W.!i z.uz lOb Pn II I (I r, I :1 11 •. ,. 
lc __ 519.9 568 1 0 2.10 lOc ,,., .. f73.4 17.24 

z 6a 624.6 62l:f! • .16 10 I Sa !tQQ,2 l61 • !A -l.O..lll 
6b 67~.J 677.4 .28 ISb l ~~~. !t lZZ.2 so gg 
6c 700.4 698.5 .n ISc: 406.7 )66.4 lt.nn . 

3 16a 206.2 186.0 10.86 11 2a 571.4 ~66.1 z.oo 
16b 327.1 22!!.!! lJ.Jl 2b 600 0 ~82.2 2.18 
J6c l1il. 286.4 JJ .17 2c: 71J. 7 697.3 2.07 

.. lla' 183.2 179.0 2.35 ll 4a 68!1.1 663 2 l 21. 
JJb 192.0 187.9 2.18 4b 6!12.8 629 3 J 26 
JJc 188.8 184.6 2.28 4c 708 . .2__ 686.(L - - 1.~ .. 

5 8a 717.0. 714.8 .31 13 12a 16J.2 118.3 32 9S 
8b 621.2 662.3 .28 l2b ll2 ~ 12!t.~ J8.55 
k 633.2 _ill . .!__ __ ... 10- 12c 'flo(\_ 1 111.9 40.% 

I ' 
3a 591.7 573.2 J.n 14 14a l 95 9 19t.J 2.!10 
3b ~1!4a!t 66J.2 J.l2 14b 196 2 121.1 Z.l~ 
3c 701.1 679.8 3.13 14c: 12{1,4 IRQ.l ?_I...Jt 

7 7a 74).~ Zl2.J .28 15 Sa 6JJ 9 613 I 1'1 
7b 749.7 74h.K • '19 Sh znu. 'I (,.,,,. ·s • :l'l 
7c F;27.o bH.5 .24 Sc biJ0.2 6K11.5 .In 

• 9a 171.2 147.8 I ~dSJ 
., II a 18lt I JJI S ltU Ull 

9b 173.6 142.7 21.fl~ lib I hti !1.,___ _120;5 lc(), 11 
9c 186.2 158.9 )7.18 lie l8CL4 129.3 J9.52 

Eacb sel or lhrcc samples is 10 be 1es1ed Individually and in numcriCIII order according to lhc set number. 
Please be c:crlain to. fill in lhc correct blanks on the dala sheet. . 

00 1 ~I • /14 A 1~~ .. (. '}·It· ~>L Vol 
Responsible Technician, Date: '/, / ... ,.......,. 'I 

Checked and Approved, Dale: ,. : ••. I I • 

I' 



00 
+:> S.H.R.P. Moisture Content Proficiency Sample Program 

Data Sheet 
0 •••• 

~ PSI Labontoq No. _u_ 
. Pilllbuqb. PCDDIJivUia 

IL 

Sea# St.,... Be&'"'"' BDdlq Molatve Set# ............... BDdia& Moiltale 
wdpt(0.1&) wei&IU(0.1&) loii(0.01C5) wd&bt(O.l&) wdpt(0.1&) loa(0.01 .,, 

1 Ia 682.8 668.6 2.12 ' 2a 601.6 58816 2.21 
lb 121!.2 871.6 2.1J 2b 910.2 891.2 2.13 
lc 1185.2 11~0.§ __L_Q9_ 2c 543,.4 ~_3L5 ... 2.24 

a 1'- 470.4 430.2 2.34 11 8a 100§1g !IHil.:i o.u 
lA 436.5 !§$.1 10.34 •• Zl!la3 . ZD:i • .J. 0.4:i 
16c 490.4 452.3 8.42 lc 1026.0 1020 .. 7 0.52 

l Ua 540.3 41!~.~ 33.28 11 7a BZQ.I BfiZ.Q Q.44 
llb 460.1 JJfi.:i ~~~.n 7b B~l.!t B!IZ.fi 0.45 
llc 564.7 !tJ.I!.§ 3~.~~ 7c 8Q9 .. L --- _806.8 0 . .12 

• 13a 273.7 26Za2 z.u u .... 324.3 lHi.Z 2.40 
13b 276.6 222.1 l.§~ 14b . 301.8 29!t.5 2.48 
13c 380.6 :U.1 • .1 laU 14c 254.4 268.5_ 2.37 

401.3 
.. 

1083.3 s 1Sa Jfi:i.8 2.zo u 3a JQlaB.Z 130 
ISb 426:5 388.5 · 9.za 3b 1184.1 Jl66.5 3.28 
Uc 386.1 366.9 .J.U.Z6 3e 1065.1 _lO~Lt 3.30 

..... 

~ ' 12a ~~g.z !ll :i.:i J!t.!di 14 ... 937.9 907.6 3.34 
12b 4~7.7 336.1 36.111 4b 894.4 86312 3.61 
12c 528.0 390.1 35,35 .. 

4c 914.1 __ 883.7 . 3.44 

..... 
7 ~ 185.7 ZB!t.Q a.zz 15 9a 381.6 328.6 1§.13 If . 

• 698.5 691.0 Q.22 9b 429.1 .169.9 16.00 ..... 
(I) 6c 834.0 B.U.l. o.zJ 9c 347.5 ___299_.6 15.99 
m 

Sa 946.3 405 17 . ~!t:i.Q 17.52 &! I 9!t!t.:i l!a.l.2 " 101 
~ ... :r:· ~ ... )£) • ... s.oa an.9 g.n . .., 287.8 246.6 161 21 ... .. . . .. . . . ... .. .. .. -

~ 
5c • 647.7 0.23 . iOc 277.1 . 237.1 16.87 

t- .. OVER •••••••••••• H Bleb set 01 tbrelumpla II to be tested lndhldiiiiiiJ ucl ID auaerlal order ICXIOrdiDJ to abe ld ......... 
Plelle bo c:erta1n I() fiU iD abe mrrec:t blaab on tbe data abccl. -

if""'lDSib•l! .,.,.,c:luur.aan. Dati\: ~--~ v• ·~- - -...;Ud ....... App~-·-·• Da._ ..19.. --..::.1- -·----....... 



s.H.R.P. Moisture Content Proficiency Sample Program 
Data Sheet 

Miuesoaa DepartmcDt o1 TaDiponatiDD LabonUHy No. _u_ 
Mapae.ood. MiDDelota 

Set# Sample# BepnaiaJ EadiaJ Moisture Set# Suaple# Be&fuiDJ EadiDJ Moistue 
weiJbt(O.lJ) weiJbt(O.lJ) lou(O.Ol CXI) weipt(O.IJ) weiJbt(O.lJ) bi(O.OlCXI) 

1 Sa 'l.ll· ~ i~.~ • l2:. ' I Sa ~t·2 ..l2Z.l t4,," '7 
Sb &Jz.9 c l~ lSb 1. S.l.· 2. "-· 6 ~ 
Sc '%.ZQ. s fl'l.·Z ·l.2 lSc ~u.' - -~33·2.. //1LJa 

J 2a 23.l .. 61 ~~ 2.S~.s. .J z.. 
2b 225·..2 il.·ll. • Z.~il.·i • .il2 
2c J-;14/· 9 e>.IS 6c 1J!9.1J . ~J?. . .2~ 

3 • XJ2/J. 'ff:.sZ~f :z. 3~ 11 lla .zs.a. z ~·~ il. IJ!i' .... &:2i·l 3.·~~ 13b 3.K.i.· • .?. "a 
4c 3.21l. 8./JS.· z 3.~~ 13c _:lKd.7 :1 ?5 __:),I!) 7 

4 Ia ~~:f ~.K. ·J.L 1J •• 2~ l. ~ 3.l'-J -rl.3J 
8b :.z~z alL •• ::Z·zr. 'Z .12l1Z 4a f/12 
lc id.Q.il.· Q J.l'I.t...IJ •lB 14c ~~s. tJ Nt!J 1/,Z. _j~ ?7 

5 Ua 52? .. 2 fl.~.~ 18.· 7?., u Ia ~t~:~ l.Q. 5.·l :J.IJ./ 
Ub ~'1..2· 2 ~ 1!· 'l.Z. lb IUl·l= .:l.J~ 
Uc $'2·1!. ~Q2 tl.'l·ll tc '173 955 _j_.tj > 

' 161 SL)J1·.3 t:IU) VlM'I'nl.H) 14 9a .f/.2'2.. 363· 2. /6.12 <rttJI l CcJ 

t.Z· '¥i. I& ·ft3Z::9 l,l.l. 9lt ~l2,S lS2• 3 L.r;;:,7~ 
16c (111.1 Jt:J.11 911: '1'- 7. 7 317 /.5._9~ 

7 3a l~~! La a. t.. 3 ·~7 15 121 ~lZ. ~~.3 ~ 3b 2..z,.~ 3.~r ta ~bi.~·8. 3 l~ • ...] 
3c _'J.2.7. ~ 'lAIJ.S 3. • :1.~ lk s :za. l ~.1..1.· 8. l a=. s:~ 

I 7a t.l/.6. ·2 ltt.~ ·l ·43 " 10. ff!tt .32Z£ ilit 7b fit:t t¥l:~ ·55 lOb .Z~S·Z 
7c &.2i ·~ a'Z~'i·Z. .2. ~1... ~ .. 

\. 

Eada ICC of tluec IIDiplcs is to be tated ._.... ... .., and ia u-al order ac:aHdiaJIO tbe M __.. 
Plalo be cenaia to fill ia tbe c:orrect blanb oa 1M data abcet. 

00 
Responsible Tecbaic:ian, Dale: I"')/ .. / 1 .. '.- . .; : •· :' c:""•. I~~. ,.# ,. ~ ·l!JJ ?Lf_c l.k.:..: U1 Qcc:bcl and Appnwed, Dale: • 

I. - • - - q'<, , - ·7 C) G, • • -· '7-.- -· 



S.H.R.P. Moisture Content Proficiency Sample Program 
00 Data Sheet 
0'1 

. Texas State DepL of Hwys. cl Public Traasportatioa Laboratory No • ...JL_ 
Austin, Teas 

Set# Sample# Begianins Endins Moisture Set# Sample# BeJinnias Endin& Moisture 
wigbt(O.ll) weight(O.ll) loa(0.019J,) wiJbt(O.ll) weiJbt(O.ll) loss(0.019(,) 

1 111 5~6.Z 392.2 J2.32 ' 6a 732.0 737.3 0.23 
llb ~25.!i J:2:2.7 J2.JQ 6b 1150.1 ll!tZ.2 0.24 
Uc Slt6.1 393.4 38.82 6c 884·3 ~1.2 0.27 

z Sa 128.1 Z25.a o.J2 II Ia 89~.3 81~.1 ~.2~ 
Sb 9!18.6 2!tS.2 0.22 lb 962.2 9!11.!1 ~.21 
Sc 751.6 142.7 o.zs lc AA4.7 787.5 2.18 

3 l3a 311.8 JU.J 1.16 11 3a 252.0 126.2 3.4!1 
13b 222.6 221.0 2.llll 3b 696 6 62!6.0 J.JZ 
Jlc 292.0 285.4 2.31 3c 989-1 956.8 3.38 

4 I Sa 669.] t.o3.5 l].JQ u lOa 221.1 232.~ lft.ft5 
JSb 522.] !illt.l J] .15 ... !tl.a.Z 313.2 12.!!2 
ISc sat.9 52J.3 IL20 tOe 372.5 323.1 17.4ft 

5 9a 353.8 305.0 16.00 13 16a !ill.~ t.60.3 U.Q6 
9b 'UUl.8 332.9 16.19 16b !t!i!t.2 .t.no 0 u.os 
9c 613.0 356.Q J6.m 16c 461.5 615-8 10.99 

' 141 353 6 ~2.ll 3.22 14 121 !122.3 352 6 39.10 
14b 323 2 ltill.3 2t.ll 12b 502.1 360 9 39.29 
14c 391 0 379.2 2.98 12c 516.!1 321 6 39.04 

7 71 2l!t.Q 210.0 O.IAI.t 15 4a 803.8 222 0 3.t.ts 
7b l3!i.6 232.8 0 38 4b 1136.!t 1098 5 3 lAS 
7c 812.8 816.7 038 4c 876.5 826 5 6.05 

I 8a Ill5.8 2"3 2 0 35 I' 2a 622.6 60tl.2 2 2S 
8b 239.9 236 s 0 "6 2b Zll.Z 628.3 2.21 
8c _ _'137 .b. 71/a_Q 0_37 2c 1023.6 1000.7 2.29 



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

West VirJioia Department of Transportation Laboratory No. .JL 
Cwleltoa, West VirJioia 

Set# Sample# BeJiaaiaJ ElldiDJ Moisture Sea# Sample# BepaniaJ EDdiaJ Moisture 
wipt(O.l&) weipt(O.l&) loa(O.Ol ") weiJbt(O.ll) wei&bt(O.l&) lou(O.Ol~) -1 2a sza.s SAS.B 2.22 ' t4a 269.2 263.2 2.211 

2b JQZ3.! JQAS.Z 2.23 14b 3l8.Q :ua.a 2.32 
2c IU!.l ZSii.3 2.23 tok 377.4 368.8 2.33 

J 15a 55a.a 5Q2.5 jg.05 ··~· 11--- Sa - 1901 ,.3 • • - - ·~~~.§ 
~ •'0.17 • . 

l5b 5!§.11 !2fiai 0.26 ' 5b Z~6.~ 724.8 o.21 
15c _573.Z_ 522.0 _9.90 

: Sc 757.4 755.5- 0.25 

3 9a . 289.9 288.1 16.24 11 101 394.4 335.8 17.45 
9b 320.~ ~7~.7 ~.til ... l01.t ~~7. t 11. n 
91: __ 365.5_. 3t4.o t6.4o tOe 418.7 356.3 17.51 -

4 lla 539.6 395.0 36.61 u ta 829.6 812.2 2.14 
tlb sn.g ~HJ.' 37.75 lb ~J2.Z ~12.5 2.21 
tlc li3Q.Q !Z5.i 3Z.5.8 lc HUQ.3 ~H.Z 2.18 . 

5 3a 11211.2 §6§.Z 3.40 13 1611 4~7 1i ·4~1.7 10.23 
3b 2112.! 250.11 3.32 tCSb ~§~.z 3~8.9 10.58 
3c _149.5 724 .• J - 3.42 t6c 424.0 385.7 9.93 

' 7a 69J:5 689.3· 0.32 14 t3a 334.4 328.8 1.70 .,., 886.3 882.9 0.39 llb 365.1 j59.~ 1.56 
7c lD26.1 1022.3 0.37 t3c 34o.5 335.0 1.6~ ' 

7 61 589.2 588.0 0.20 15 t2a 531.3 385.0· 38.00 
A §~3.4 §2,.~ OJ!~ t2b n2 ... 54t:J.7 36.55 
&: __624.2 622.5 0.27 t2c 48~:8 350.1 38.19 

• ... 11!1.7 813.9 3.42 " 8a 827.2 -824.6 0.32 .., n2.o 714.5 3.43 8b 814.9 812.0 0.36 
4c . _969.8 937.3 3.47 ·8c 837.3 835.0 0.28 

Eacb set of tbree umplel is to be 1Cited IDdlwldwiiiJ and Ia alllllel'kal Older IICCOid1DJ to the set auaaber. 
00 Please be ocrtaia to 011 Ia tbe CIOrrec:l blaab OD 1llo data lbect. . -...] 

RtapoDiible Tecludcian. Date: M. Sa i i d Clec:Ud and Approved, Date: R. Capper __ 9 lZ/90 



S.H.R.P. Moisture Content Proficiency Sample Program 
fY) Data Sheet fY) 

Law Enaincerina Laboratoty No.~ 
Atlanta. Oeoraia 

Set# Sample# Beginnina Endina Moisture Set# Sample# Becinnina End in& Moisture 
weiJbt(O.I&) wei&bl(O.la) loss(O.Ol 'II) weiJbt(O.lJ) wel&bt(O.ll) loss(O.OJCJf,) 

I 9a lllo.O I QO.C} 

~ ' lla~ ~ 
z.oz. 

9b \~~.~ If ~.:2 llb ~.oa. 
9c --~ ~4_.C{ lo~.OD llc: I _241~ 

2 12a ~~~~ II S:.l ~~.s, •• Ia S~l .. ~ su.1; 2~0<:) 
12b u~.:ajl 5!~~8~ lb fli'i :Z~D 2 (~ 
12c I h2 ·1"' lc -r7o.r "2."2,.1 ..... 

3 II a 

~ . , ""~ '":>7. 4 b II .... ~ll~ ::Z:Q'2Jc: ~.3~ 
lib j ~ ..a H;~.~:J 14b "20 .& ~=2l lie ""LJ .:::z.- :a~ .~o l4c :Z~l.Q I. 2t..s: 2~ 

4 8a ~-,, L/. ~~ 1": '- 0~~ 13 6a C}$"0.'3 'l~l o. '2.'3 
8b ~to '~f ~· z. fib B,&.::Z BCI ·a ~·~· 8c g,~a 6c ~ 0 i.t! • :s::: ~ ... •'Z. '3. • 

5 16a -=31 t.J.. 0 

2~~11 ~ 
13 Sa 3m q fl. S"tO 0~:2~ 

I lib 32l.J.. 2. Sb ~~zts-- o.~a 
16c ~~l.~ 0 5c 

• 
0.'2. 

' 3a S'2~.3 s}t-,CJ ~,,4 14 ... 
~ 

:Z 2.o.~ ~-28 
3b a\lfs= '18_,1: ~.o~ 4b g~ .4-0 
3c: f:a6B!::I= 4c 

I 
,3.1J.~ . h .'3 ~·~= 

7 lOa 4:~· a 1- •~:s.~ ~b-1~ 15 2a q ~"S.I qfo~.c...... 2.2.~ . .., 2~.~ : ~:1.!1 "-~~ 2b ·~iff ~~l~ 
2,1& 

JOe u.-~.~ I :J .::L~ 2c ~.lb 

• 7a ·loS.~ .., o~. t o.c.lo ., I Sa ~ ,, -~ 
ret~{· I O.Q l 

7b .~b~ .., 1...., ~~ Oc~2. ISb :SY:S:~ 'l·QQ 
7c 6i':s. l;2.'2. Q.?;L] ISc .1_"2.. 

Eada ICl of daree IIIDpla II lO be lelled ladhlduiiiJ aDd ill a..-lcal order auonliaJ 10 tM II& .......... 
Please be cauln 10 fiU ia abo correct blaab oa tbo data lbceL 

Raponslble Tedlaldaa. Date: I~ . ,lo 1-hu t..»--.J lol319o CbecUd aad APProvelt Date: ' IJJU\to.. ~ck __!Agtta 



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

Watera TeduaoloJicl Labori101J No. 17 
PlloelliJr. AriloDI 

Set# Sample# BeJiaaiq Eadlq Moisture Set# Saaple# Bepnnia& EadiaJ Moisture 
...... (0.11) wdpl(O.IJ) loa(O.OI") weipa(O.I&) weipl(O.IJ) lou(O.OI CJr,) 

I ... '7'l& JtZ,L£ Q.o& , 9a ~.· Z,78,,S. l/.c.~ 
lb 11±·3 :z:z~.~ ~·~~ 9b ~3.2 ,~,~-:::1 lla.CZS 
lc :2~~.~ ~'·l 91: ~.5 314.1. IS'. SO 

2 5I 154,~ ~~ 9ttf •• 101 ~:le :rtl~· l , "7.3{.. ,. ~=:.:£ Ill» ~~:z;~ &,~.w_ Itt·~~ 
Sc 

' 
7~.j 10'=·1:. 0.10 tOe - _413.2-, __ ~z.o 11. ~., 

3 2a 57/,.Q 

• ::fl=. l1 13a u;l.~ Z/i!l..S. e?,;Z4 
2b ~l.Z·~ llb ~·" ~j o.tn 
2c 105&.""1 llc 2e7..q nt!s:.) o.Bl 

.. '- I iii.~ • ().IJ.~ u 3a [,L. 2::>, 2 

• ~ fib :Z1l·Z: ~~~ 3b lD':>I ::~~1. 
&: __10_31._1___ (l.fQ Jc ::tl:t· .2. - ~.l~ 

5 ... ~(,.& 

• 3· ;Z.Z. ll 12a /A5.~ ~.0 ,31.U, 
• li~f::Z !~ 12b ~e.:Z ~t.Z! '!1.1.~~ 
4c --~~-~ - 12c 5~1-C2. ~~.~ ·Qti-:0 

' Jla. ~to.~ ~ fi.~ ... 7a 6-l:'Z·~ ii: O·'f 
Jib ::r~.e 7b ~t&:'L ,0.1 
lie ~(·~ ~.L d2.ZZ. 1c ~~1 12. H\= 

7 1'- ~i -:~£:: 31:: 15 Ia ,1121· :z: t.rPIJ.O 6,0\ 
I fib lb ~~i ~:t '·'ri 1&: ~""' lc lf}fZ.I t.~"\ 

• . ... $1f.2 

~ =ii= ., lSI SI'YJ.~ 1~.~ 3t= 14b ~~·~ 15b ~2. il%1-14c -~·£_ ISc 

Eada tel oflllree uapla 1110 be tclted Whlci..U, 8nd iD ..-lad order MXDrdiq to tbe lei aualler, ' 4 ,_.,._to&liallle--oolflo--

00 Rapollible Tedl•lda•, Date: ~:Jw;.;. 2 {tz{qo . Oecbd •ad Appi'OWld, Daae: 1fl ~·£4u -=< 1-:J& ~ 
<.0 



Returned Tare Weights 



LAB No.1 

SET# SAMPLE BAGWf. SET# SAMPLE BAGWf. 
1 5 A 7.8 13 2 A 73 

B 7.7 B 7.6 
c 7.3 c 7.4 

2 3 A 7.1 14 16 A 7.9 
B 7.6 B 7.9 
c 7.7 c 7.9 

3 12 A 7.7 15 llA 8.3 
B 8.1 B 8.2 
c 8.5 c 7.9 

4 13A 7.1 16 7 A 7.2 
B 7.1 B 7.6 
c 7.0 c 7.3 

5 4 A 9.7 
B 8.2 
c 9.1 

6 15 A 7.4 
B 7.9 
c 7.5 

7 14 A 7.7 
B 7.3 
c 7.4 

8 9 A 8.3 
B 8.0 
c 7.7 

9 10 A 7.4 
B 7.6 
c 7.7 

10 6 A 7.4 
B 7.7 
c 7.7 

11 1 A 7.6 
B 7.4 
c 7.1 

12 8 A 7.7 
B 7.6 
c 7.1 

93 



LAB No.2 

1. 9a-8.5 14. 10a-8.3 
9b-7.6 10b-8.5 
9c-8.1 10c-8.1 

2. 3a-7.4 15. lla-9.1 
3b-7.7 llb-8.9 
3c-7.4 llc-82 

3. 16a-7.9 16. 5a-7.2 
16b-7.9 5b-7.6 
16c-7.8 5c-7.8 

4. 12a-8.4 
12b-8.0 
12c-8.1 

5. 13a-7.3 
13b-7.5 
13c-7.6 

6. 8a-7.9 
8b-7.9 
8c-7.8 

7. lSa-8.0 
15b-7.6 
lSc-7.5 

8. 2a-7.1 
2b-7.2 
2c-7.8 

9. 14a-7.4 
14b-7.4 
14c-7.5 

10. 1a-7.2 
1b-7.4 
1c-7.4 

11. 7a-7.6 
7b-7.2 
7c-7.3 

12. 4a-8.5 
4b-7.8 
4c-8.0 

13. 6a-7.4 
6b-7.4 
6c-7.5 
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LAB No.4 

SAMPLE# BAG WEIGHT SAMPLE# BAG WEIGHT 

10 A 8.08 6 A 7.'2IJ 
B 7.60 B 7.24 
c 7.57 c 7.31 

3 A 7.60 1 A 7.15 
B 7.28 B 7.43 
c 7.17 c 7.10 

9 A 7.37 16 A 7.40 
B 7.67 B 7.33 
c 7.24 c 7.76 

13 A 7.07 llA 8.17 
B 7.03 B 8.45 
c 7.40 c 9.02 

7 A 7.59 
B 7.52 
c 7.27 

8 A 7.34 
B 7.23 
c 7.22 

15 A 7.38 
B 7.78 
c 7.71 

2 A 7.51 
B 7.05 
c 7.48 

12 A 7.87 
B 11.41 
c 7.90 

5 A 7.36 
B 7.61 
c 7.36 

14 A 7.61 
B 7.18 
c 7.22 

4 A 7.67 
B 7.86 
c 7.66 
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<D LI/B t/0. 5 
0\ 

Bag Weights 

Sample No. Bag Wei_ght Saml!le No. Bag Weight Saml!le No. Bag Weight 

1A 7.2 8A 7.6 15A 7.4 
18 . 7.6 88 7.8 158 7.4 
lC 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 lOA 7.7 
38. 7.2 lOB 7.7 
3C 7.8 lOC 7.9 

4A 8.6 UA 9.2 
48 7.8 118 9.3 
4C 9.4 uc 10.0 

SA 7.5 12A 8.1 
58 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 7.7 



LA8 NO. 6 

Oregon State Highway Division 
Salem, Oregon 

\IBIOH! OJ 

W· Set# Sample# EMPrr Set# Sample# 
BAI 

... 1·84 ' 16a 7-98 
4b 8!18 16b B.2B 
4c 8.~z 16c 7.07 

2 8a 1·~ 10 .... 7.71 
8b 1·22 14b 7.68 
8c 1·10 14c 7.80 

•' 

l 71 1·60 II 13a 7.36 
7b 1·~1 13b '1.65 
7c 1·22 llc 7.20 

.. 2a 1·~6 12 II 7.27 
2b 1·~ lb 'l.lili 
2c Jc '1.63 1·2 

5 3a 7.71 13 6a 7.86 
Jb 7.~ 6b 7.3'+ 
3c '·~9 6c '1.77 

' Ill 8.36 14 I Sa 8.o4 
lib B.<X:J JSb 8.~ 

lie a.r;a JSc 8.30 

7 lOa 7.80 15 J2a 8.51 
JOb 7.7! J2b 8.'i6 
JOe: 7.7+7 12c 9.85 -

8 9a 7o89 " Sa 7.82 
9b 7-75 Sb 1.5'1 
9t 7.88 Sc 8.14 

~ 
---1 



<.D 
00 Soulhwesaem Laboratories 

Houston, Texas 

Sell Samplel 

S.H.R.P. Moilture Content Proficieacy Sample Program 
DataSbeet 

Laboratory NO. I 



L-AB ND. 12. 

Set I Sallple I Bas Set I Saaple I Bas a 
WeishtfO.ls) wetsht(O.ls) f .. 

1 la 7.2 9 2a 7.6 IS 
.lb .. - . 7.4 2b 7.S ~ 
lc 7.3 2c 7.5 1:1 

2 16a 7.8 10 8a 7.4 ;s 
7.4 8b 7.4 

1-4 

16b 
~ 16c 7.4 8c 7.8 

3 lla 8.9 11 la 7.3 ~ 
Ub 9.0 7b 7.3 ... 
llc 9.5 7c 7.4 

4 lla 7.5 12 14a 7.6 
Ub 7.5 ' 14b 7.8 
Uc 7.5 14c 7.4 

5 lSa 7.8 13 3a 7.7 
15b 7.8 3b 7.5 
Uc: 7.8 3c: 7.4 I 

6 12a "8~4'. 14 4a 7.7 I 
12b 9.1 4b 7.4 
12c 7.§ 4c 7.7 

7 6a '7 .• 6. lS 9a 8.s 
6b 7.6 9b 8 .• 6 
6c 7;§ 9C -- 8.2 

8 Sa 7.2 ;.·~.c· ... 16 :J,Oa 7.7 
Sb 7.3 lOb 7.7 
Sc: 7.4 10c 7.8 

-~~, .. , 
• 

. ·;·, ~ '·.•. ·: 

. 
<0 
(.!) 

.•...• ~:!f.( 
. . . · ......... ., .. 



I-' 
0 

LIJ$ o· 1/0. 1'-/ 
Bag Weight Bag Weight 

11 llA 8.3 19 6A 7,7 
118 8.5 68 7.4 
uc 8.1 6C 7.6 

12 SA 7.4 flO lA 7.3 
58 7.3 18 7.3 
5C 7.3 1C 7.6 

13 13A 7.3 Ill 3A 7.6 
138 7.4 38 8.0 
13C 7.1 3C 7.7 

14 15A 7.6 112 lOA 7.9 
158 7.5 lOB 7.9 
15C 7.6 lOC 7.9 

15 9A 8.3 113 16A 7.5 
98 7.8 168 7.S 
9C 8.5 16C 7.3 

#6 14A 7.6 #14 12A 9.3 
148 7.5 128 8.6 
14C 7.0 12C 8.2 

11 7A 7.3 flS 4A 7.9 
78 7.2 48 8.0 
7C 7.1 4C 14.0 

18 8A 7.7 #16 2A 7.9 
88 7.7 28 2.2 
8C 7.6 2C 2.3 



LAB No. 15 

... . ~ .... 

Set# Sample# .,. Set# Sample# Btc' ... " 
wdJbt(O.l&) weipt(0.1&) 

1 2a 7.5 
I ' 

141 7.5 
2b z.z ' 

14b z.z 
2c _1~0- 1~ z.1 

2 lSa z.z ·11--·-· Sa • .• 7 .3 . 
• 1Sb Z.7 

. 
Sb 7.~ 

1Sc _7_.4 5c . 7.7 

3 ,. 8.2 u 101 8.3 
9b JJ.~ 1c.t BJ 
9c JJ.2 __ tOe B.2 

.. lla 9.8 u ta 7.0 
Ub HJ.5 lb Zil 
llc: ~- I tc Z.2 

. 5 3a z.~ 13 161 7.2 
3b Z.3 16b 7.2 
3c 7.7 16c 7.5 

' 7a Z.3 14 13a 7.2 
7b z.~ 13b 7.U 
7c: 7.4 13c 7.3 • 

'· 
! 

8.8 7 6a Z.4 .15 121 
6b z.z 12b B.5 
6c 7.3 I 12c B.:J 

8 ... 8.0 '" 8a 7.3 
4b R.B 8b 7.6 
~ Z.§ : 8c 7.2 

1-' I 
_ .. _______ 

0 
1-' 



I-' 
0 
N 

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

lawl!qNerbti 
Alluaa,Oeorata 

Sea# 

I 

W7.:oF 
Sulple# p(.A.~-r·c. QA.q 

Ge~ 

911 7. 3 s-
.. ~.s=o 
tc 0 ;.z. 

J 121 7,. '7 I 
aa '? .fG. 
De '7,2S: 

J ... zz.o 
lilt 7- 4 

• 

• 

lie 7, 38 .. 
• lc 

"-2 -t-o 

~ 
16a =*=" •• lfc -"'3 

' ,. 
3lt ~ 3c 

'I .... '7,b6 

~ 
I 

•• tOe 

:~ 
7c~ 

\Jclt.tVr or: .PLA-~~·c... ~~" => 
.... -- :w: _..-..__..-. 

Sea# Sulple# WT. ot:! 
p._...s"1''~ Jl ~Cit 
~s 

' 13a 7.4-~J, 

II 

II 

u 

u 

•• 
IS 

16 

13b 
llc 

7. 2.0 
7.3:Z 

Ia ~o.3 
lit 
tc 

.... 
•• 14c 

'?.I~ 
'7. :rz: 
'7.s£ 

=~ 
Sa 
Sit 
5c 

7.S'3 

m 
... 7.3 .;-

: !11¥5 
21 3ft3 a. o 
2c ,2. 

15a 3ti;'z. 15b .3 
15c 2-

LaboniOIJ No. ...J6. 

EadliCS ol .... _,.. .. 10 be lelled ........ .., ............. order ......... 10 ...... ·--· 
Plelle be c:enala 10 Rll Ia IJae c:oneca bllab oa die dala ~MeL 

Rapoaalltlo Tedualdaa, Daae: t.\-. Jo ~~tlJ Qec:bd ud Approved. Dele: W~\' ~J£ lbl~ 
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81eek €11ffineeri111J, Jnc. 

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

Please proceed with the analysis as soon as possible. As 
indicated in 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 upon receipt and 
contact you by telephone if questions arise. 

Yours very truly 

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

enclosure: SHRP Soil HzO Proficiency Sample Report 

cc: Adrian Pelzner (letter only) 

Box 173 • Tornado, West Virginia 25202 • Tele. (304) 727-8719 1 OS 
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Virgil Anderson 
48 Oaks Place 
Lago Vista, TX 78645 

Dear Virgil: 

January 11, 1991 

Subject: SHRP Soil Moisture Proficiency Sample Program. 

This will confirm the substance of telephone discussions 
Robin during the past few days concerning the format 
presenting prec1s1on data which can be determined from 
analyses now underway of test data from the subject program. 

with 
for 
the 

The most desirable approach is to use a format that is generally 
used by AASHTO and ASTM. 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 a within laboratories by single operators, 
the statement could read-

Precision-The within laboratory single operator standard 
deviation has been found to be 2.1%-A 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%.A 

AThese numbers represent, 
limits as described in ASTM 
Precision Statements for 
Materials. 

respectively, the 1S and D2S 
Practice C670, for Preparing 

Test Methods for Construction 

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 group 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 between 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 rev1s1on 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 rev1s1on. 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) 



Sfeele €ngineeri11fJ, Jnc. 

Virgil Anderson 
48 Oaks Place 
Lago Vista, TX 78645 

Dear Virgil: 

February 7, 1991 

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 3cr 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 111 
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TECHNICAL MEMORANDUM 

TRDr---------------------------
sHRP • LONO TERM PAVEMENT PERFORMANCE PROGRAM 

TECH MEMO: 

AUTHOR: 
· AU-181 .-/.!71--

Robin High f(_ 
DISTRIBUTION: Garland Steele, Bill Hadley 

DATE: June 12, 1991 

FILE: P-001 

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 

estimate 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 I 327-4211 • Fax 512 1 328-7246 
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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 (HATL) 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 

MST 
MATL 
LAB 

DESCRIPTION 

Moisture 
Material 
Laboratory 

SAMPLE 
TYPE NO. 

AGGREGATES 
SSD Condition 

1 ••• 0 ••••••••••• 0 ••• 0 • . . . . . 
2 .... • • • • • • • 0 •• 0 •••••••••• 

3 ..... • 0 0. 0 •••••• 0 •• 0 0 0 .... 
4 • 0 ••• 0 ........... 0 ••••• 0 •••• 

Air Dry Condition 
5 ..... 0 •••••••••••••••••••• 

6 ••• 0 ••••• 0 ••• 0 0 ••••••••••• 

7 ••••••••••••••••••••••• 0 0 0 

8 0. 0 •• •••• 0 •• 0 0 0 ••••• 0 ..... 0 

TYPE OF EFFECT 

Fixed 
Fixed 
Random 

SAMPLE DESCRIPTION 

Aggregate 1, Split 
Aggregate 1, Split 
Aggregate 2, Split 
Aggregate 2, Split 

Aggregate 1, Split 
Aggregate 1, Split 
Aggregate 2, Split 
Aggregate 2, Split 

A 
B 
A 
B 

A 
B 
A 
B 

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

SAMPLE 
TYPE NO. 

Plastic Limit 

SOILS 

Condition 
9 .. . . . • •••••• 0 0. 0 • . . 

10 . . ••••••••• 0 •••• . . 
11 .. .. • • 0 0. • ••• 0. 0 . . 
12 . . . ... . . . . 

Air Dry Condition 
13 .. . . . 0 0 ••• . . . . 
14 . . . . . .. . . . . . . . 
15 . . . . . . ... . .. . . . 
16 . . . • 0 0 0 ••• • 0 ••• . . 

SAMPLE DESCRIPTION 

Soil 1, Split A 
Soil 1, Split B 
Soil 2, Split A 
Soil 2, Split B 

Soil 1, Split A 
Soil 1, Split B 
Soil 2, Split A 
Soil 2, Split B 

Soil 1: Ml - 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 (a2LU and a2 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 - ~ + 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 variance components 

representing the between-laboratory (a2LAB) and the within-laboratory (a2) 

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 
Source Freedom Squares 

Model 18 659.049 
MST 1 614.220 
MATL 1 43.343 
lAB 16 1.486 

Error 385 29.966 
Corrected Total 403 689.015 

Variance Components 

a2 LAB 0. 0006345 

a2 = 0.07783 

Mean 
Square 

36.6138 
614.2196 
43.3428 

0.0929 
0.07783 

Student-Newman-Keuls test for variable: MSTLAB 

F Value Pr > F 

470.41 0.0001 
7891.49 0.0001 

556.87 0.0001 
1.19 0.2699 

Means with the same underline are not significantly different. 

SNK Grouping Mean lAB 

1. 593 7 09 
1.5583 07 
1.5562 01 
1. 5467 04 
1. 5467 12 
1.5438 15 
1.5246 16 
1.5221 05 
1.5208 02 
1.5154 06 
1.5096 08 
1.4974 14 
1.4909 13 
1.4871 03 
1.4817 10 
1.4379 11 
1.1677 17 
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Table 3. Variance component analysis for soil samples. 

Source 

Model 
MST 
MATL 
lAB 

Error 

Degrees of 
Freedom 

18 
1 
1 

16 
388 

Corrected Total 406 

Variance Components 

a2LAB - 0.1493 

a2 = 12.739 

Sum of 
Squares 

66999.245 
45014.471 
21723.755 

261.019 
4942.622 

71941.867 

Mean 
Square 

3722.180 
45014.471 
21723.755 

16.314 
12.739 

Student-Newman-Keuls test for variable: MSTLAB 

Means with the same underline are not significantly 

SNK Grouping Mean N LAB 
17.628 24 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 

F Value Pr > F 

292.19 0.0001 
3533.67 0.0001 
1705.33 0.0001 

1. 28 0.2059 

different. 



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 ~a in only 5% of all cases. 

Aggregates 

Precision - The within-laboratory single operator standard deviation for 

aggregates is determined to be a - J 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 ~a - 0. 7891 from each other. 

These numbers represent, respectively, the lS and D2S limits as described 

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

Construction Materials. 

Precision - The within-laboratory single operator standard deviation for 

aggregates has been found to be a - J 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 ~a= 10.0951 from each other. 

These numbers represent, respectively, the lS 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 J 2 (a2 LAB + a2) 
in only 5% of all cases. 

Aggregates 

Precision - The between laboratory single operator standard deviation for 

moisture content has been found to be J a2 LAB + o 2 = 0. 28012. 

Therefore, the results of properly conducted tests from two 

laboratories on the same aggregate should not differ by more 

than 2 /2 (o2 LAB + o 2) - 0. 7923 from each other. 

These numbers represent, respectively, the lS and D2S limits as described 

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

Construction Materials. 

Precision - The between laboratory single operator standard deviation for 

moisture content has been found to be J a2 LAB + a2 - 3. 5900. 
Therefore, the results of properly conducted tests from two 

laboratories on the same soil should not differ by more than 

2 J 2 (o2 LAB + a2) = 10.1541 from each other. 

These numbers represent, respectively, the lS 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 El77 (Ref 3). 

In order to have a valid 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 occurs 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 11 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 T 
L L L WA PL 

A I 
B T A I B C I D Mean 

----------1---------- ----------1---------- ---------
01 0.14000 1 0.18000 0.08333 1 -0.10333 0.0750 

----------1---------- ----------1---------- ---------
02 0.17667 1 0.03667 0.16333 1 -0.06667 0.0775 

----------1---------- ----------1---------- ---------
03 0.16333 1 0.02667 0.04667 1 -0.06667 0.0425 

----------1---------- ----------1---------- ---------
04 0.04000 1 0.01000 0.03333 1 -0.13333 -0.012s 

----------1---------- ----------1---------- ---------
OS 0.00000 0.01667 0.02667 1 -0.02333 o.oos 

---------- ----------1----------1---------- ---------
06 0.02333 0.02000 -0.00333 1 -0.04667 -0.0017 

---------- ---------- ----------1---------- ---------
07 -0.00333 0.09667 0.05667 1 -0.06667 0.0208 

---------- ---------- ----------1---------- ---------
08 0.01667 0.01000 0.06333 1 -0.03667 0.0133 

---------- ---------- ----------1---------- ---------
09 0.06667 0.02667 0.13333 -0.09667 0.0325 

---------- ---------- ----------
10 0.02000 0.01000 -0.01333 -o.o9ooo 1 -0.0183 

---------- ---------- ---------- ---------- ---------
11 0.13333 0.15667 0.14000 0.05000 0.1200 

---------- ---------- ---------- ---------- ---------1 
12 0.10333 0.02667 0.11000 0.01333 0.0633 I 

---------- ---------- ---------- ---------- ---------1 
13 0.07333 0.10500 0.05333 -0.07333 0.0396 I 

---------- ---------- ---------- ---------- ---------1 
14 0.08000 0.00000 0.00667 -0.06167 0.006251 

---------- ---------- ---------- ---------- ---------1 
15 0.03333 0. 01333 -0.01667 -0.12000 -0.0225 I 

.............................. ---------- ---·------ --------·- ---------1 
16 0.11333 0.03667 0.08333 -0.02667 0.051701 

---------- ---------- ---------- ---------- ---------1 
17 0.11333 0.02667 0.01333 -0.00667 0.036671 

---------- ---------- ---------- ---------- ---------1 
Averages 0.0761 0.0470 0.0576 -0.0562 

1---------- ----------1---------- ----------
1 0.0615 1 o.ooo7 
1-------------------------------------------
l 0.03113 1 
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Table S. Analysis of Variance for bias estimates in aggregate samples. 

Source 

Model 
lAB 
MATL 

Error 

Degrees of Sum of 
Freedom Squares 

17 
16 

1 

so 

0.1S76 
0.0948 
0.0628 

0.207S 

Corrected Total 67 0.36SO 

Mean 
Square 

0.00927 
O.OOS92 
0.06281 

0.0041S 

F Value 

2.23 
1.43 

1S.l4 

Pr > F 

0.0143 
0.167S 
0.0003 

Student-Newman-Keuls test for variable: BIAS 

Means with the same underline are not significantly different. 

SNK Grouping Mean N LAB 

0.1200 4 11 
0.077S 4 02 
0.07SO 4 01 
0.0633 4 12 
O.OS17 4 16 
0.042S 4 03 
0.0396 4 13 
0.0367 4 17 
0.032S 4 09 
0.0208 4 07 
0. 0133 4 08 
0.0063 4 14 
o.ooso 4 OS 

-0.0017 4 06 
-0.0125 4 04 
-0.0183 4 10 
-0.0225 4 1S 



The resulting means for the soil samples from the 17 laboratories across 

the levels of the factors in the study are shown in Table 6. The analysis 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 laboratories produced a negative bias. 

However, laboratory OS 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 

p T --------------------- ---------------------
L L L Ml M2 

A I --------------------- ---------- ---------- ---------
B T A I B c D Mean 

----------1---------- ---------- ---------- ---------
I 01 1.07667 I -0.11000 -2.70667 -3.10333 -1.2108 

----------1---------- ---------- ---------- ---------
02 1.66333 I -0.39000 -3.52000 -2.65667 -1.2258 

----------1---------- ---------- ---------- ---------
03 0.80333 I 0. 21333 -5.23333 -3.47000 -1.9217 

-~--------1---------- ---------- ---------- ---------
04 0.69667 I -0.22333 -2.84667 -2.62667 -1.2500 

----------1---------- ---------- ---------- ---------
OS 0.92000 I -0.07333 5.56667 0.04333 1.6142 

---------- ---------- ---------- --------·- ---------
06 0.80667 0.12000 -0.19667 -0.76333 -0.0083 

---------- ---------- ---------- ---------- ---------
07 1.13333 -0.04333 -3.30667 -2.95000 -1.2917 

---------- ---------- ---------- ---------- ---------
08 1. 05333 -0.13333 -2.99667 -3.10000 -1.2942 

---------- -------·-- ---------- --------·- ---------
09 1.52333 0.09000 -3.24000 -2.99333 -1.1550 

---------- ---------- ---------- ---------- ---------
10 1. 23333 -0.39333 -3.79000 -0.73333 -0.9208 

---------- ---------- ---------- ---------- ---------
11 0.70000 0.19667 -3.94333 -2.97000 -1.5042 

---------- ---------- ---------- ---------- ---------
12 1 0.89333 0.36000 -0.26333 -0.96333 o.oo67 

----1---------- ---------- ---------- ---------- ---------
13 1 0.81000 -0.19000 -2.88667 -2.78667 -1.2633 

----1---------- ---------- ---------- ---------- ---------
14 1 1.10000 0.67333 -2.94667 -3.29667 -1.1175 

----1---------- ---------- ---------- ---------- ---------
1 15 1 0.36333 -o.osooo -2.24000 -2.33667 1 -1.0658 
1----1---------- ---------- ---------- ----------1---------
1 16 1 1.75667 0.33667 -4.23333 -3.87333 1 -1.5033 
1----1---------- ---------- ---------- ----------1---------
1 17 1 -0.38667 -0.38333 1 -4.02000 -1.63667 1 -1.6067 
-----1---------- ----------1---------- ----------1---------

Averages 1 0.9498 0.0000 I -2.5178 -2.3657 I 

1---------- ----------1---------- ----------1 
1 0.4749 1 -2.4418 1 

l-------------------------------------------1 
1 -0.9834 1 
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Table 7. Analysis of Variance for bias estimates in aggregate samples. 

Source 

Model 
LAB 
MATL 

Error 

Degrees of Sum of 
Freedom Squares 

17 
16 

1 

50 

188.612 
43.993 

144.618 

84.6079 

Corrected Total 67 273.2194 

Mean 
Square 

11.0948 
2.7496 

144.6181 

1.6922 

Student-Newman-Keuls test for variable: BIAS 

F Value 

6.56 
1. 62 

85.46 

Pr > F 

0.0001 
0.0966 
0.0001 

Means with the same underline are not significantly different. 

SNK Grouping Mean N lAB 
1.614 4 05 
0.007 4 12 

-0.008 4 06 
-0.921 4 10 
-1.066 4 15 
-1.117 4 14 
-1.155 4 09 
-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 
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Table 8. Mean square calculations for the bias of aggregates and soils. 

AGGREGATES 

Source 

Error 
Corrected Total 
Total 

Source 

AGGR 
Error 
Corrected Total 
Total 

Source 

Error 
Corrected Total 
Total 

Source 

SOIL 
Error 
Corrected Total 
Total 

DF 

67 
67 
68 

DF 

1 
66 
67 
68 

DF 

67 
67 
68 

DF 

1 
66 
67 
68 

Sum of 
Squares 

0.3650 
0.3650 
0.4309 

Sum of 
Squares 

0.0628 
0.3022 
0.3650 
0.4309 

Sum of 
Squares 

273.2194 
273.2194 
338.9847 

Mean 
Square 

0.005448 

Mean 
Square 

0.06281 
0.004578 

Mean 
Square 

4.0779 

Sum of Mean 
Squares 

144.6180 
128.6013 
273.2194 
338.9847 

Square 

144.6180 
1.9485 

F Value Pr > F 

13.72 0.0004 

F Value Pr > F 

74.22 0.0001 



Precision Statements of Bias for A~gregates 

Aggregates. Table 8 shows the within-laboratory single operator standard 

deviation for aggregates is determined to be a - 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 a- 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 a or (-0.116, 

0.179). 

Aggregates 

from Source WA. The within-laboratory single operator standard deviation for 

aggregates from source WA is determined to be a= 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 a- 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 a or (-0.074, 0.197). 

Aggregates 

from Source PL. The within-laboratory single operator standard deviation for 

aggregates from source PL is determined to be a = 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 a- 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 a or (-0.135, 0.136). 

These numbers represent, respectively, the lS and 2S 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. 

Soils from 

Table 8 shows the within-laboratory single operator standard 

deviation for soils is determined to be a - J 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 a - 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 a or (-5.022, 3.056). 

Source Ml. The within-laboratory single operator standard deviation for 

soils from source Ml is determined to be a = J 1. 9485 = 

1.3959. Therefore, the bias of a properly conducted test by 

one operator in the same laboratory on a soil from this 

source should not differ by more than 2 a= 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 a 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 a = J 1. 9485 ~ 

1.3959. Therefore, the bias of a properly conducted test by 

one operator in the same laboratory on a soil from this 

source should not differ by more than 2 a= 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 -2.442 

± 2 a or (-5.234, 0.350). 

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

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

Construction Materials. 
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APPENDIX VI 



November lB. 1991 

Fred Martinez 
South Western Laboratories 
222 Cavalcade Street 
PO Box 8768 
Houston, TX 77249 

Dear Fred: 

Subject: SHRP Soil Moisture Proficiency Sample Program 

Enclosed for your 1ntormat1on is a copy of following four scatter 
diagrams showing results of tests on the subject Program. 

0 Aggregate(SHRP Type ~)-air dry cona1tion 
0 Aggregate(SHRP Type I)-saturated surface dry condition 
0 Soil(SHRP Type II)-air dry condition 
0 Soil(SHRP Type II)-plastic limit condition 

The vertical and horizontal 
of tne A and B samples 
conditions noted above. 

lines on each a1agram are the means 
respectively for each of the four 

The test data derived by your laboratory is identified by the 
letter H. 

Yours very truly 

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

enclosure: 4 pages 

cc: Neil Hawks(letter only) 
Paul Teng(letter only) 
Dave Esch(letter only) 
Bill Hadley(letter only) 
Robin High(letter only) 

Box 173 • Tornado, West Virginia 25202 • Tele. (304) 727-8719 137 
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APPENDIX VII 



Moisture Content-Aggregates 

Precision 

The within-laboratory single operator standard deviation for 
moisture content of aggregates has been found to be cr = A0.2790%. 
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 2{2 cr = B0.7891% from each 
other. 

The between-laboratory single operator standard deviation for 
moisture content of aggregates has been found to be {(cr2 1 ab+cr2) = 
A0.28012%. Therefore, results of properly conducted tests from 
two laboratories on the same aggregate should not differ by more 
than 2{(2(cr2lab+cr2)) = B0.7923% from each other. 

These numbers represent, respectively, the AlS and BD2S 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 values overall from both aggregate materials has 
been found with 95% confidence to lie between -0.116% and 
+0.179%. 
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Moisture Content-Soil 

Precision 

standard deviation for 
Therefore, results of 
operator in the same 
differ by more than 

The within-laboratory single operator 
soils has been found to be a = A3.5692%. 
two properly conducted tests by the same 
laboratory on the same type soil should not 
2f2 a= B!0.0951% from each other. 

standard deviation for 
to be f(cr2lab+cr2) = 

conducted tests from 
differ by more than 

The between-laboratory single operator 
moisture content of soils has been found 
A3.5900%. Therefore, results of properly 
two laboratories on the same soil should not 
2f(2(cr2lab+cr2)) = B!0.1541% from each other. 

These numbers represent, respectively, the A!S and BD2S 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 soil material has been found to 
have a mean of +0.475%. The bias of individual test values 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 soil material has been found with 95% 
confidence to lie between -5.234% and +0.350%. 

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