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A LABORATOBY EVALUATION OF ASPHALTIC CONCBETE

CONTAINING ASPHADUB

SUMMABY

A laboratory evaluation of three asphaltic concrete, plant

produced mixtures containing Asphadur has been made. The mix­

tures represent a type A asphaltic concrete and two type B

asphaltic concretes.

The type A and one of the type B mixtures were used in

pavements and will be evaluated later for durability and ser­

viceability. The second type B mixture was made only for lab­

oratory testing.

In each instance, control batches of the same mixtures but

without Asphadur were made for comparison.

Type A is a high type asphaltic concrete, requires a min­

imum of 65% crushed particles and is generally used for higher

traffic volume roads. Type B is used for intermediate or lower

traffic volumes .and requires a minimum of 30% crushed particles.

CONCLUSIONS

In each of the three projects, the addition of Asphadur to

the asphalt mixtures increased the Marshall stability and. the

indirect tensile strength. These characteristics certainly

would increase the resistance of the pavement to deformation

due to heavy traffic loads or shoving due to accelerating or

decelerating traffic.
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We must also remain cognizant of the fact that the high

temperature to which the mixture is subjected would also tend

to give test results in the same direction as the Asphadur .

.. If the Asphadur negates the hardening effect due to the over­

heating of the asphalt and does, in fact, improve the durability

and temperature susceptability of the asphalt, then Asphadur

could become an important tool in certain areas of asphaltic

concrete usage.

It appears, at this point, that the most meaningful and

valid evaluation of the represented characteristics of Asphadur

must come from performance reports, both visual and by laboratory

testing, after the pavements have been in usage over periods of

time.

It is recommended at this time, that for continued eval­

uation, that Asphadur be considered for additional projects in

suitable and selected locations.

INTRODUCTION

Asphadur is the trade name of an Austrian manufactured

mixture of polymers of unsaturated hydrocarbons of varying

lengths used with asphaltic concrete to improve its properties.

Asphadur when added to the asphalt mixture is represented as

increasing resistance to deformation due to heavy traffic, .

increasing the durability of the pavement, increasing the

resistance to wear, decreasing the temperature susceptability

of the asphalt, and influencing the structure of the asphalt so
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that a favorable relationship between asphaltines and maltenes

is achieved. This evaluation was directed primarily in study­

ing the deformation problem through stability and indirect

tensile strength and other related tests, i.e., asphalt content,

aggregate gradations, etc. NO effort was attempted to show any

chemical change or shift in the composition of asphalt that

might be effected by Asphadur.

Plastics can be classified broadly as thermosetting or

thermoplastic. The thermosetting plastics remain solid at

elevated temperatures until they reach a temperature at which

they decompose. Thermoplastics have no definite melting point

but become softer with an increase in temperature until they
..- - ...---~,-,-.-,~.-'-'-'-'-'- -

become liquid.

Asphadur is a thermoplastic and at a temperature of about

400 0 F. (204 0 C.), with sufficient shear force, can be mixed

with asphalt cement or asphaltic concrete.

Figure 1 is a photomicrograph of 72X magnification showing

the Asphadur particles recovered from a mix. These are 'the

particles that were retained on a No. 325 sieve which has sieve

openings of 0.045 rom. Note the irregularity of shape and, the

tendency toward elongation of the particles.

The most convenient method, at the present, to use Asphadur

is to introduce the granulated material directly into the pug­

milL The high shear force of the pugmill, the elevated temper­

ature of the mix, and the increase in mixing time reduce the

softened Asphadur into small sizes and shapes as shown in
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Figure 1. Asphadur could be added directly to asphalt cement,

but. constant agitation would be required for dispersion and

retaining the homogenous mixture.

Figure 1. Extracted Asphadur

SCOPE

An Asphadur mixture was produced from batch plants at the

following paving plant sites:

1. Contractor: Iowa Road Builders Co.

Location of plant: Ames

Location of project:

Length. and description of project.: Three batches of

Asphadur mix along with one control batch were pro­

duced for laboratory testing only.

2. Contractor: Brower Construction Co.

Location of plant: Sioux City
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Location of project: Two locations in sioux City;

(1) on Glenn Avenue between St. Aubin and Royce

Streets and (2) on Floyd Street south of Dace Avenue.

Length and description of project: (1) The Glenn

Avenue project was a one-block section on a steep

incline in a residential area with a stop sign at the

bottom of the section. It represented a typical prob­

lem area where movement and shoving occurred at the

stop sign; (2) The one-block section on Floyd Street

was in an industrialized area that received heavy

truck traffic from an off ramp of Interstate 29.

3; Contractor: Cedar Rapids Asphalt and paving Co.

Location of plant: Cedar Rapids

Location of project: At the intersection of U.S. 30

and West Post Road in Cedar Rapids. The Asphadur

section was in the westbound lane only, and was

from the west edge of the intersection extending

to the east 500 feet. The taper on the westbound

lane also used the Asphadur mix.

Six-percent Asphadur based on the weight of the asphalt

being used was added to the mixes for each of the 3 projects.

For the sioux City and the Cedar Rapids projects the mixing

cycle consisted of 5 seconds of drymixing, 20 seconds of wet

mixing and 60 seconds of mixing after the addition of the

Asphadur.

The mix temperature at delivery from the pugmill for the
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sioux City project averaged slightly over 400 0 F. while at

Cedar Rapids it was about 385 0 F. The Asphadur mix produced

at Ames had a temperature of 350 0 F. and additional mixing

times cif 2, 3 and 5 minutes.

The original mix designs, the three projects are based

upon, are shown in Appendix A. In addition, a laboratory mix

design containing Asphadur is included for the Sioux City proj­

ect.

The laboratory test results of the three Asphadur mixes

along with their control batches are shown in Appendix B. The

indirect tensile strengths were run at 140· F.

RESULTS

Ames Project·

Table 1 shows an increase of Marshall stability and in­

direct tensile strength with the addition of Asphadur, but it

also indicates these properties along with the laboratory

density are related to the additional mixing time. The highest

stability and indirect tensile strength and the lowest density

are obtained with 2 minutes of additional mixing. As the mix­

ing time· increases, the stability and tensile strength decrease

while the density increases. Normally with a decrease in lab­

oratory density the.stability and tensile strength also decrease

but this condition is reversed with Asphadur in this instance.
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Table 1
Laboratory Test Results

control Batch

Lab Density (Sp. Gr.)

Marshall stability - Ibs.

Ind. Tensile Strength p.s.i.

Additional Mixing Time

Asphadur Mix

2.38

1900

11.4

Lab Density (Sp. Gr.)

Marshall Stability - Lbs ,

Ind. Tensile Strength p.s.i.

Additional Mixing Time

2.33

3020

24.4

2 min.

2.38

2567

18.3

3 min.

2.39

2175

14.2

5 min.

Sioux City Project

The mixing time on this project was an additional one

minute of mixing after the introduction of the Asphadur. Table

2 shows the test results obtained for this project. The same

trends are followed as were shown in the Ames Project; although,

the amount of. increase in stability was not as great.
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Table 2
Laboratory Te$t Re$ult$

Control Batch Avg.

lab Density (Sp. Gr.) 2.39 2.39 2.39

Marshall Stability - 1bs. 2770 2720 2783 2758

Ind. Tensile Strength p.s .f . 21.7 26.0 ·23.8 23.8

Asphadur Mix Avg.

lab Density (Sp. Gr.) 2.32 2.32 2.33 2.33 2.33 2.33

Marshall Stability - 1bs. 3133 3007 2890 3083 2965 3190 3035

Ind. Tensile Strength p.s .f . 34.1 30.2 29.2 35.3 32.7 .32.8 32.2

Cedar Rapids project (Linn County)

The mixing time on thi$ project again was an additional one

minute of mixing after the introduction of the A$phadur. The

stability and the indirect tensile strength increased with the

use of Asphadur but the laboratory density did not decrease as

was the case with the other two mixes. The test results are

shown in Table 3.

One area that appeared to give a problem that was evident,

especially in the Sioux City Project, was the probable interfer­

ence of the Asphadur in the sieve analysis. All the Asphadur

mixes appeared different from the control batches in the "wash"

portion of the sieve analysis procedure. A bulking effect became

apparent and difficulty was experienced in washing the samples

on the No. 200 Sieve. The Sioux City Project gave varying and
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Table 3
Laboratory Test Results

Control Batch

Lab Density (Sp. Gr.)

Marshall Stability - Ibs.

Ind. Tensile Strength p.s.i.

Asphadur Mix

Lab Density (Sp. Gr.) 2.33 2.34

Marshall Stability - Ibs. 3408 3170

Ind. Tensile Strength p.s.i. 32.6 33.1

2.34

2817

20.2

. Avg.

2.34 2.34 2.33

3045 28.43 2948 3083

30.8 28.3 30.0 31.0

unexpected results of the -200 material, as shown in Appendix B

(pp. 25-26, 27-28, 29-30). The bulking effect evidently carried

over to the dry sieving because on the control samples the No.

200 sieve averaged 8.2% passing, with little deviation between

. the individual samples. The Asphadur samples on the No •. 200

sieve averaged 4.1% passing and had a large deviation between

individual samples.
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APPENDIX A

MIX DESIGNS
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IOWA DEPARTMENT OF TRANSPORTATION

OFFICE OF MATERIALS
ASPHALT CONCRETE MIX DESIGN

LAB LOCATION AMES

MIX, TYPE AND CLASS: TYPE B BINDER LAB NO. ABD8-107

INTENDED USE:

DATE I~EPORTED 6/261'78
FN-89-2(2)--21-08
FN-89-3(1)--21-85
IN-35-4(35)lt2--15-85

PRO.JF:CT

SPEC. NO.SIZE 3/4'
BoONE

COUNTY STORY
STORY

CONTRACTOI~ IOWA ROAD BLDG.
FROM WOODwARD EASTERLY 3.4 MI.; ON IA. 210 FROM I ':·35 WEST

PROJ. LOCATION 6.0 MI. TO SLATER; TYPE B BINDER SUBSTITUTED FOR A.T.B. ON
INTERCHANGE AT AMES

AGG. SOURCES 3/4' CR. GRAVEL - HALLETT PIT - STORY CO.,
3/4' PIT RUN GRAVEl.... HALLETT PIT .. STORY CO.

JOB MIX FORMULA AGGREGATE PROPORTIONS: 30% AAT8-299, 70KAAT8~300

1, I /~~ II 1 '. 3/4'
100

1/2 11

139

JOB MIX FORMULA ­
3/8' NO.4 NO.8
n 61 51

COMBINED GRADATION
NO.16 NO.30· NO.50

42 32 113
NO.100

7.6
NO.200

5.13

2.36
CREEK - 1050 POISES

TOLERANCE: 98/100 '7 7 6
7'5 BLOW MARSHALL DENSITY
ASPHALT SOURCE AND APPROXIMATE VISCOSITY
PLASTICITY INDEX
x ASPH. IN MIX
NUMBER OF MARSHALL BLOWS
MARSHALL STABILITY - LBS.
FLOW - 1'1.01 IN.
SP.8R. BY DISPLACEMENTILAB DENS.)
BULK SP. GR. COMB. DRY AGG.
SP. GR. ASPH. @ 77 F.
CALC. SOLID SP.GR.
% VOIDS .". CALC.
r, ,E SP. us,
% VOIDS .. RICE
% WATEI~ ABSORPTION "" AGGREGATE
% VOIDS IN THE MINERAL AGGREGATE
% V.M.A. FILLED WITH ASPHALT
CALCULATED ASPH.FILM THICKNESSIMICRONS)

SUGAR
N. P.
4.50
50
2133
6
2.30
2,68:5
1.031
2 .. 52
8.8
2 .. 5(')

7.9
1;).6"7
1lLI
51 .4
6.6

'".>

~5. ~50

~>0

2(')72
7
2 .. ~~::~

2.683
1.031
2.48
6 of.•
2.47
6.1
0.67
18.3
6:,.13

B.. :2

6 .. 50
~}0

1613
9
z,34
2.6!33
1 J)31
2 ..A~}
4.4
2.43
3.8
11.67
HL4
76.1
9.9

A CONTENT OF 6.00% ASPHALT IS RECOMMENDED TO START THE JOlL

COPIES:
~H. MIX DESIGN
Pf(OJECTS LISTED ABOVE
I). ANDERSON
D. SMITH
R. SHELQUIST
D. JOf(DISON
L. ZEARLEY
IOWA ROAD BLDG.
C. JONES
D. HINES

SIGNED: BERNARD C•.BROWN
TESTING ENGINEER
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IOWA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS

ASPHALT CONCRETE MIX DESIGN
LAB LOCATION AMES

MIX, TYPE AND CLASS: 1/2" TYPE B SURFACE LAB NO. ABD8-210

INTENDED USE:

SIZE 112" SPEC. NO. DATE REPORTED 10···1 ',-78

COUNTY WOODBURY PROJECT DEPT. INFO.

CONTRACTOR BROWER CONST.

PROJ. LOCATION TWO SECTIONS OF CITY STREETS IN SIOUX CITY-STEEP GRADE-INTERSEC.

AGG. SOURCES 3/8" CR. LST.-GILMORE CITY-POCAHONTAS CO.I 5/8' QUARTIZITE CHIPS­
DELL RPAIDS-S. DAK.I CONCRETE SAND-HAWARDEN-SIOUX CO.

JOD MIX FOP<MULA AGGREGATE PI~OPORTIONS: 30% AAT8-5591 30% AATS'-550I 40% AAT8-551
._••• • __ M_MO • ~ _

\···112" 1 " :>14"
100

JOB MIX FORMULA ­
3/8' NO.4 NO.8

82 61.> 55

COMBINED
NO.16

42

GRADATION
NO.30 NlL50

28 15
NO.100
8.5

NlL200
5.8

1 .9
2.40
1.9
0 .. 20
16.6
88.6
10.5

:~ .. 42

6.50
50
2173
14
2.36
~,~,.657

1 .03;3

*6.0% BY WT. OF ASPHALT
2.38
_. 1000 POISES

5.50
50
2683
9
2.36
2.657
1.033
2 .. 45
3.7
2 .. 45
3.6
0 .. 20'

. 16.1
76.9
8.8

CREEK

2 .. 32

SUGAR
N .. P ..
4.50
50
2835
9

2.657
1 .033
2.48
6.7
~? .. 48
6.6
0.20
16.6
59.5
7 • 1

TOLERANCE: ASPHADUR ADDED TO THE MIX IN THE AMOUNT OF
75 BLOW MARSHALL DENSITY

ASPHALT SOURCE AND APPROXIMATE VISCOSITY
PLASTICITY INDEX

- X ASPH. IN MIX
NUMBER OF MARSHALL BLOWS
MARSHALL STABILiTY - LBS.

- Fl.QW 0.01 IN.
S~.GR. BY DISPLACEMENTILAB DENS.)
BIILK SP. GR. COMB. DRY AGG.
SP. GR. ASPH. @ 77 F.
CALC. SOLID' SP .GF~.

, OIDS - CALC.
R.l CE SF'. GJ~.

Y. VOIDS ... IUCE
X WATER ADSORPTION - AGGREGATE
Y. VOIDS IN THE MINERAL AGGREGATE
K V.M.A. FILLED WITH ASPHALT
CALCULATED ASPH.FILM THICKNESSIMICRONS)

ASPHADUR WAS NOT CONSIDERED IN THE CALCULATIONS FOR THE TEST
RESULTS. SEE ABD8-171 IWOODBURY FN-141) FOR COMPARISON

CWI!:'::.; :
..~;. lUX DESIGN

DEPT. INFO.
CITY O~ SIOUX CITY
L. ZEAr'l... EY
D. JDIWISON
R. SHr::L.laU I ST
AMUNDSEN
BROWE"
J. BUMP
C. JONES
D. HINES

SIGNED: BERNARD C. BROWN
TESTING ENGINEER
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IOWA DEPAIn'MENT OF TRANSPOFnATION

OFFICE OF MATERIALS
ASPHALT CONCRETE MIX DESIGN

LAB LOCATION AMES

MIX, TYPE AND CLASS: TYPE B SURFACE

INTENDED USE:

LAB NO. ABD8-t71

SIZE 1/2" SPEC. NO. 82:, DATE REPORTED 8-31-78

COUNTY WOODBURY

CONTRACTOR BROWER

PROJECT FN-141-11101"-21-97

PROJ. LOCATION FROM 3 MILES EAST OF HoRWICK EAST OJ, MI.

AGG. SOURCES· 3/8' CR. LST .-·GILMOI'E CITY ..' PIJCAHONTAS CIL; 5/B' I~UAIH2T1E

CHIPS ... DELL I\APIDS, S. DAle; CoNC .SAND"·HAWAIWEN SIOUX CIL
Jon MIX FOF<MULA AGGREGATE PROPORTIONS: 30% AATB""5~>'1; 30% AAHI·..·5~Hl; 40% ARTO·.";;> 1

1'·'1/2" 'j"

.,_.~ M __ M • ••••_. ••"_. • __ •••__

JOB MIX FORMULA _. COMBINED CmADATION·
3/4' 1/2" 3/8' NO.4 NO.B NO.16 NO.30NO.50 NO.100 NO.200
too 9'1 82 66 ;>5 42 2B 1~> 8.:> '5. B

2.3B
CREEI' .. 960 POISES

TOLERANCE: '18/100 . 7 7 6
75 BLOW MAF<SHALL DENSITY

ASPHALT SOURCE AND APPROXIMATE VISCOSITY
PLASTICITY INDEX
x ASPH. IN MIX
NUMBER OF MARSHALL BLOWS
MARSHALL STABILITY -LBS.
FLOW·· 0.01 IN.
SP.GR. BY DISPLACEMENTILAB DENS,)
BULK SP. GR. COMB. DRY AGG.
SP. GI'. ASPH. @ TI F.
CAL.C. SOU 11 SP. GR.
Y VOIllS ..··CALC.
I. ,.:E SP. GI'(.
% VOIllS ... RICE
% WATER ABSORPTION - AGGREGATE
% VOIDS IN THE MINERAL AGGREGATE
% V.M.A.FILLED WITH ASPHALT
CALCULATED ASPH.FILM THICKNESSlMICRONSl

SUGAR
N.P.
4. ~50

50
2207
'7

2~ 6~:>7

1.033
2.48
6.1
2.4B
6.6
0. ;!O
16.6
59.5
7.1

:>.50
~'>O

22~37

B
2" ~,b

2. 6~:>'7

1 .0:3:3
2 •. 45
3.1
2.44
3.5
0.20
16.1
76.9
B.O

6. ~50

50
1022
1 1
2.:3"1
2.b5"1
1 • ()33
2~42

1 .9
2.41
1 .7 .
0.20
16.6
88.6
105

A CONTENT OF 5.25% ASPHALT IS RECOMMENDED TO START THE JOB.

COI:'!j; :
~P~. MIX DESIGN

FN-141-11181--21-97, WOODBURY
J. BUMP
R. BOLTON
R. SHEU~lJIST
D. JORDISON
BROWER
C. JONES
D. HINES

SIGNEll' BEF~NARD C. BROWN
TESTING ENGINEER
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10\'11\ OEPARn~ENT OF TRANSPORTATIOti

OFFICE OF MATERIALS
ASPHALT CON~RETE MIX DESIGN

LAB LOCATIOti M'ES

MIX, TYPE AND CLASS: TYPE A SIIRFACE

I NTENDEO USE:

LAB NO. AB06-107

SIZE 1/2" SPEC. NO. 773 OATE REPORTFO 7/2/76

PROJECT RF-970-2( 2)-~35-57COUNTY LINN

CONTRACTOR CEDAR RAPIDS ASPHALT

PROJ. I.OCATION ONUS 30 FROM BENTON CO. LINE EAST 4.0 MI.

AGG. SOURCES 1/2" CR. LST. - s. CEnAR RAP lOS QR. -L1 NN CO.,
SANn - .BAIRDPIT - LINN CO.

JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AAT6-307, 35% AAT6-308

TOLERANCE: +OR- 98/100 7 7 5
75BLO\'l MARSHALL DENSITY
ASPHALT SOURCE AND APPROXIMATE VISCOSITY
PLASTICI TY INDEX
?; ASPH. IN tll X
NUMBER OF MARSHALL BLOWS
tWlSilALL STAB ILl TY - LBS.
HOV! - 0.01 IN.
SP.GR. flY DISPLACEMENTILAB DENS.)
BULK sr. GR. ~OMB. nRY AGG.
s>. GP. ASPH. @ 77 F.
CALC. $OLID SP.GR.
?, VOIDS _. CALC.

ICE SP. GIl.
" VO IDS - RIC E
% WATER ABSORPTION - AGGREGATE
% VOIDS IN THE MINERAL AGGREGATE
% V.M.A. FILLED WITH ASPHALT
CALCULATED ASPH.FI U1 THICKNESSIMICRONS)

2.37
SINCLAIR - 980 POISES IAC-I0)

1/2" 1" 3/4"
JOB MIX FORMULA ­

1/2" 3/8" NO.4 NO.8
100 95 75 55

COMBINEO
NO.16

40

5.0
50
2692
7
2.31
2.717
1. 031
2.52
8.6
2.49
7.3
O. 57
19.2
55.1

6.8

GRMA TI 011
NO.30 NO.50

26 . 13

4

6.0
50
2617
8 .
2. 36
2.717
1. 031
2.49
5.2
2.45

.3.7
0.57
lR.4
71.5
8.3

NO.I00· NO.200
9.5 8.5

2

7.0
50
209.2
9
2.36
2.717
1. 031
2.45
3.8
2.41
2.2
0.57
19.2
80.2
9.8

A CONTENT OF 5.50% OF ASPHALT IS RECOMMENDED TO START THE JOB.

COPI ES:
-A?1'PH. MI X DESI GN
RF-970-2(2)--35-57, LINN
VAN SNYOER
D. flAVICK
B. ORTGIES
C. HUI S~1AN

L. HARLEY
C. R. ASPHALT
C. ,IotIES
D. HI NES

SIGNEO:. BERNAPO C. BROWN
TESTING ENGINEER
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APPENDIX B

TEST RESULTS
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IOWA DEPARTMENT OF TRANSPORTATION

Highway Division

Office of Materials

Asph. Concrete
--fr';. Zearley

R. Shelquist

TEST REPORT - BITUMINOUS MATERIALS

Material.

Sampled by~,,_._.,JJ::Qduc.eL _ _ Sender's No .. .. ~

SIEVE ANALYSIS - PER CENT PASSING

:~'1"'";3' 11"· 112" 3 ;8" No.4 No.8 No. 16 No.30 No. 50 No',100 No.200
r

100 93 81 64 53 44 35 20 9.2 6.9

% Aggregal~By Extraction ....
70 Bitumen-By Extraction

... "_"_'. ~ ._"_", __ _.. ,9.3.~ ..6 %.._.. .__.
. _....:. .. _. __ .. 6..A-%_· __.» ..

70 Pag, No. 8dter 16 Cyclee F&T, Watcr·Alco. SoL _."__ _. __ _ .._.._._._.",-
7<; P~g. No.8 after 2S Cycles F&T, Water Solution _._... __.__. .._ .__._-,.-,.. _._
0/0 of Wear, Loa Angeles Abraeion, Grading .__ _ _

Liquid Limit ......
Plastic Limit
Plaaticity Index

Telling Engineer

~ .._.~

2.38

2.441
11.4

10
1900

p.s.i.

By_k·~ .1"'. c.

COMPACTION & STABILITY TESTS
Laboratory ~nsity (Specific Gravlty)
Marshall Stability (Ibs.j ,
Marshall Flow (ins.) .__..
Hveem Side Pressure (PSI) .. .__---.: ---...-.."...".-.,---,:.__.
k i.ce Sp. Gr.
indirect tensile strength

DISPOSITION:
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IOWA DEPARTMENT OF TRANSPORTA'I'ION
Highway L'ivision

Office of Materials

TEST REPORT - BITUMINOUS MATERIALS

Aspil. Concrete
_.~. Zearl(;y

R. Shelquist

M.terial "_J;sphElj:,,i,S'"_f;gn~:t::§t;,,,_jAs2l:@gJl);'J Laboratory No. AB,<:8::} (34

Intended U... ~Clborat2EY Ev_",,!uation , , ,"", ,_, __ ,,__ ',_ ,

Project No.

Contractor__..__

---"----_._,.._------'--._-,-.--------

Unit of Material__

Sampled

2 contained asphadur mixed @ 350 0 F.
. - -- - ------- - ---- --~ - ~ ,~- --- -

mixed for 2 minutes:..=.:::-- -----"----,,-,-,-,,,-,,-, --------, '--,--

Producer

Date Sampled 9-8 - 78~ ,_,--_ Date Rec'd ,_,,~=J_l.::,7J2_, , , Date Reported _,__ lO:::5:-}8

SIEVE ANALYSIS - PER CENT PASSING

(

1}\" 1" I 3 /4" 1/2" 3 18" No. 4 No.8 No. 16 No.30 No. 50 No.100 NO.200, 1-----

100 93 82 70 58 48 37 20 8.9 6.6

%' Aggregate--By Extraction ...
7'0 Bitumen-By Extraetion ,

.9:)0.0 'X
5 .",v --'",__"","__,_-'_

ro, Peg, No.8 after. 16 Cyclea F&T, Water·Aleo. Sol.
% PBg. No.8 after 25 Cycles F&T, Water Solution", ,, .__ ,_

,% ofWear, LoB Angelca Abreeion, Grading ", ,"" ,_,__,_, __,_,

--"--------,,,,--_._--

2.33
3020 _

8

COMPACTION & STABILITY TESTS
Laboratory o,asity (Specific Gravity) ,
Marshall Stability (lbs.)
Marshall Flow (Ins.)
Hveern Side Pressure (PSI) _

Rice Sp. Gr.
Indirect tensile strength p.s.i.

-T.'4'6T-----­
24.4

DISPQSIT;ION.
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IOWA DEPARTMENT OF TRANSPORTATION

Highway Division

Office of Materials

Asph. Concrete
A'. Zearley

R. She1quJ.st

TEST REPORT - BITUMINOUS MATERIALS

Material _-~';J2!la-1.t:i"..~o11 <o":':'1:e.. if\.s£!:1.adu r L) . Laboratory No......J':I.3.s:8:- 3s.s.._._..__~

Intended Uae_,-,:',:,~~.'::':':..,:,'::.<'~L;L,E.,..v...a...l-.u-a.t...i.-o-n--_ ...- .~.---.----..-.-----~

.......~~~-

Producer .. JQ.l'LQ. E.oad Bu .iLders _.. .. _ _ __ _ .. ~ _

Unit of Material ~-r-rr-r-

mixed for 3 minutes

~._ Sender's No. ._.._.__"., .__.~ . _

1-78........ Date Roo'd ......... '::'_.'::::.:':_":'." .... __Date Sampled ..... .:'J.=.8. :::.'Z..f3__ .

SIEVE ANALYSIS - PER CENT PASSING

. , .

0\" 1" I 3 /4"! 1/2" 3 ,jl" No.4 No.8 No.16 No. 30 No. 50 No.l00 No.200,
100 I 95 86 72 60 48 38 21 8.9 6.4

o/Q Aggregate--By Extraction.
'fa Bitumen-s-By Extraction

...... _...... ..9.4 .J'% .__
.._..._.~-----_. __.- --...-:~-+-,,_.~" -~:~"-~---_%._------_."

'Yo Psg. No.8 after 16 Cycle, F&T, W.ter·Aleo. Sol, _ .__.
0/0 Peg. No.8 after 25 Cyclee F&T, Water Solution ........._ _....... __... _.
o/a of Wear', ~6 Angeles Abraaiou, Grading _:..~_ . ,_,_,__"..+.__• •__._. ._. . _

Liquid Limit .
Plastic Limit .
Plasticity Index

Am --
T..ting Engin""r

2567

2.422
strength p.s.i.· 18.3

BY..J~~~ C.

COMPACTION & STABILITY TESTS
Laboratory Density (Specific Gravity) ~ .......L,'_ .

Marshall Stability (lbs.)._ _ ..
Marshall .Flow (Ins.) ----..__ •..__ __-_ ..__ _ _ ..-h,;,._'-. _
Hveem Side Pressure (PSI) ." __'

Rice Sp. Gr.
Indirect tensile

DISPOSITION:I
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IOWA DEPARTMENT OF TRANSPORTATION
Highway Division

Office of Materials

rssr REPORT - 8ITUMINOUS MATERIALS

Asph . Concrete
-·-B~. Zcarley
R. Shelquist.

. Mat(lrial ---.Asp.halti-k..Concr_e.:te._:..-(Aspha..dur.)~ Lahoratory No._.-!.\!'?<;::8 :';?~Q§_..

Intended -UlMl------.l1E.2_Q)~·__('lt..QXy EvaJ__u a 't:""i=o=n'---__

.' ..Project No._ D epartment In formation Cottnty ..... .._, .. . ._. __._. ...._..,.. _: .~...

CQntractor -'-:-__~. ._~ ._. . . ._ __.. _. .._ __.. ._.._.---...:.

. .PI' . North of Amesant · __. ., . . .. . -__. .. ._. oc _.. _._ ._..__ _. _.. _ .._

Unit of Material 4 contained asphadur mixed @ 350 0 F.
--__~._._._. .... ·_~--:~__ "~.~.n'''_'·.·~n. '__ "~'"~' ''' _ ."_~_ ~_~ ._........

~ixed for 5 minutes

Sl!:mpledby ~roduce~ ._~ . Sender's' No..._... __..---......_.__._. .-e .,,_.,__

Date Sampled 90.:8.:::]8 ......:..,._oc Date Rec'd .2-1~-??- ... oc .. Date Reponed 10-5-78
-_. ''-===:

SIEVE ANALYSiS -i..'. PER CENT PASSING

(
~-

lW' 1'.' / 3/4" 1/2 " 3 ;8" No.4 No.8 No.16 No. ,0 No.s~oo No.200
I

1-- ~ ._-

'100 96 85 69 56 45 35 19 7.4 5.0- .

% Aggregate--By Extraction _~ __._.. _..__~.__..._~ ..•.._... __...~_ 94 _.0_.%__.._._ .~__ .~

70 Bitumen-By Extraction ... _ .•oc. .. .... ..__.. ... " ..6 ......0....'/"'-_..__ ....__....

% Psg. No.8 after 16 Cycles F&T. Water~Alco. 50L__. ._ .._.. . . ... . ..
% Psg, No.8 after 25Cyeles F&T. Wa.ter Solution .....__. .. __._. ..._. ... _._. ..
70 of Wear, Loa Angelea· Abrasion, Gr/lding .. _._. .. ~_._._.....•~_.:"". . _

~: ~=: =--. -.~~..~:===-~~~ ..~-===-..-.:==.=.~::=--.=~ ..=..-:.:~-~_._:~.:-.:~:::~:~~~.~=::=-.=
Plasticity Index .._..~_.,.. __. __ _•..._. . . . .. .. ......•..._.._

-------_.._--~._--..._~------

..2A·1q:-----­
14.2p.s.i.

COMPACTION & STABILITY TESTS
Laboratory Denalty (Specific Gravity) . ....;2-!...;l.2 ..
Marshall Stability (lbs.)__._. 2175 --------Marshall Flow (ins.)____ 14 _
Hveem Side Pressure (P~I) -'- . _

Rice Sp. Gr.
Indirect tensile strength

;i:;/Ql'SPOSITION:
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;1. \....vih.;,ilL.,.

- 21 - ~arley

IOWA DEPARTMENT N' TRANSPORTATION Shelquist
Highway rivision

Office of Materials

TEST REPORT - BITUMINOUS MATERIALS

~, Material ___. Laboratory No. ABC8-..:..7=-2=-3__~

Intended U _ : _._ .•. _ ....•.............•_ _.

Contractor

Producer

" Plant

Linn
'----

---_._--_._----------

Unit of Material ...s.'!cmE~_c:..Y'.i~11()ut_,'\,.'3J?b"9\~.E__fE.;:_<::.e.!1tr:.<:!1_kabS?ratory _for e>8?_er;imenj:al

_.. _ .. .:.~esi:~l1g.C\nd_<'l!'.a~y.~iEi_. __.. .. _

Sampled by..

Date Sampled ..

. __..... __._.__. . .__ Sender's No•._.l

__ .. Dale Ree'd __1J,-1!l.-7~. Dale Reported_.1.l-.1 5- 78

SIEVE ANALYSIS - PER CENT PASSING

1~"'
•

1" ,.' 3":.~ ,-;- "i /2" 3 Ill" No.4 No.8 No. 16 No. 30 No. 50 No.l00 No.200-- ,
100 92 69 52 39 27 17 13 11

(ttl Ap;Ioj:Tcgattr---,By Exnection

~''o Bitumen-By Extraction

';~ Peg. No.8 after \(, Cycles F&T, Water·Alen. Sol. ._..._..__._. . .__.._
70 Peg. No. 8 after 25 Cyclea F&T, Water Solution _... _
% of Wear, Lo6 Angeles' Abreeion, Gradins____ ,_ _._._"._, ,,_,. . _

Liquid Limit.
Plaerie Limit _
Plastieity Index.

94.3%
5.7%

2.485
24.3

--,2.41
'--_._- 3603

------9

COMPACTION & STABILITY TESTS
Laboratory Ijensity (Specific Gravity)
Marsball Stability (Ibs.)_._..__• . _
Marsball Flow (Ins.) .. _..•_. .
Hveem Side Pressure (PSI) ..._._..._..__
Rice Sp. Gr.
Lnd i.r-oc t; te.nSile strength psi

. ,Recovered Asphalt
Pcnetratlon Q1> 77F. 100 gms. 5 Sec. 64

DISPOSITIONfbs. Vis.@140F.300MM. Hg B,.ipoi.s.~sL.,. .__._._._,_. 16"_6"_0"__~-. ,'. .""":>_~. EngineerA j 7.', 1,"l:t.'l'j.I/;-. ~:.·c.J-.::~r.'Ii;'¥l,·bij"'.¥...~t..'!z.",.,it ' .'
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IUI,!(, DEPAPThENT OF Tf~~INSPOf<Ti:,TION

OFFICE 01 hATEPIALS
ill'lES Lt,I:UI':;i,TOI'U

TeST REPOPT BITUhINUUS MATEPIALS

i1tllEPlilL PLP,NT nrx '(,SPHt,DUi:; F;I:::SEi;i:;CH) L(,B I~O ABCU ..··'10U
INTENDED USE ASPH. CONC. PAVING
PPOJECT NO CITY OF SIOUX CITY STS. COUNTY WOODBURY
CON'fRACTOR BPDwEP CUNSTR. CO.
PI:;ODUCEF CONTI«,CT NO
PL.t,NT
UNIT OF Ilr,lI:::rnJ,L S(ii'lF'LED Ff\CH1 TiWCI( (:1 1':'L,1NTSITE (CONTAINS NO ASPHIIDUR)
SE:NJ.)[HS NU :':;EL.B ·2 (I ()::;!,b

SAMPLED Bye. LAMOUREUX
DATE SAMPLED 10/25/18 DA1'E RECD 11/1/'1U DATE PEPOFTED 11/9/'18

SIEVE ANALYSIS PEPCENT PASSING

SIEVE Gil I'<ET % RET x PSG.. ,.

1.."'j /2 0 .. 0 0 ,. 00 0 ,. oo
'1 ,. OS 0 0 0 .00 0 ·O()

3/4 0 0 () ,00 0 .00
1/2 o .. () 0 ,.00 \ (~lO ., 00
;'!;:/B 143 .. 0 9 •. B4 9(·) .. 10
4 ;.:.~24

1:;- 1~:;; 44 74 72·..,
" ..

B :::! 1:3 ·~:} '1 4 .. 6U llO ,. ('l.d

:'1 () 245 .0 1b .r1~5 II :::~ ·'1 <?
;':~ () ;?30 · ~:> 1 ~:;: .. 06 :,:.~ "i" 3;':~;

so 1Oi .. ~::; 1 :~~ .ill? 1 4 .. U4
j 00 b6 ,.0 4 .. ~:> 4 I (.) .. ;;)0
:?(.) 0 30 ,,5 '" 10 0 ?O~... "
I,Jt,SH HI 0) U ~?() 0 ,. 00
P()I"'! ?iB·0 0 00 0 ·00

.l:)r~\( I...rr. '14~::;'1 ,,<;)()(;)

SI,I11 UFo i<I.Tr,II'!I::D 1/.llS ,.

j~ j:':,GC:ir;:Fci('ITE :U"{ Ex:rp(,c.:"1 IOi'~

:'; BITIH1EN BY EYTI':;()CTIUI,I
SPECIFII: GRAVITY
MAPSHALL STABILITY
MARSHALL FLOW O.Ot IN.

94,. B(}O
~:) ,. ;?OO
2,,3(','0

;1'110 .. 0-:)0
10,0()O

INDIRECT TENSILE STRENGTH, P.S.I.
PICE SP. GP.

PECOVERED ASPHALT
PENETRATIUN @ '17 E, 100 GMS, 5 SEC.
ADS" VIS~ @ 140 F" 300 MM .1G, po:rSES

COPIES Tf):

,'lSr'H. CONC.,
•..1. BI.Jl.IP
1'<, SHEr.!,!!,.I: ST

-+:'-;-·:ZI::::t.RLL .(

~:_~ -j I, '?'
~:~ ,,'4,;)"?

J :,:.~

:?;?:?O

BY BERNAPD C. BPUWN
TeST J IIU [NG I N[I.r:'
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fOWA DEPARTMENT OF TRANSPORTATlUN

OFFICE O~ MATERIALS
(ll'iES Ll~ I..~U r;~(1 TUr~Y

n.sr 1:;F:r·'UF(f .... Dlfl.HH Nell...I::;' HtdLI:::1" tiL.S

rifil F I:; I (\1 1'1... 11 1) r Ii 1::< (11 sr;'I!f:',:o UF: r:·:cs[(1I(CI-I ) 1... (:1 D HU . t,DCU.... ""1 O?
J i\IT[N))FD IISF (,SPI·I.. CUNe, 1'(1\) I ND

.. F'F:flle.t;T l'Ul CIT'( (IF SIUUX CIT\ STS. COtHITY I/.J()UDBUHY
. CmF! r::(',CTflr~ nr:;UI/.!E:r:: CUI)S·fl? CO.

pr;:U)')UC[I:: CUNTI<r:iCT NO
I>L(lrJj

UNTf Dr ii(lrFF:Jti!.. SnrlPI..T:n FF:Uii TF:UCI:< Ii! F'I..,(lNTSIlF. (CONTAINS NO ASPHADUR)'
S'LPOF:h:S hIU'i;LLUH"i 'i '';:::il
S ,", (I I' I .F j' r:y' [., I (, I'i!i I I:~ I:: U;\

D,~ TI:: S' IIi'iF' I [I.)I (1/' '.:i~\.i/ H D(,f E r~FCD j 1 /'j /'/B .DryrE F::E::PU r(f [)) '11 /''.1/'7 D

S I [,It: III~(,LYS:I S F'Fr::CFi')T F'(:)5:S:I: Hn

"IF.I)[ (1(l,.r<FT ;.{ RET ~.~ PSG

'1 .... j /::? 0" (:j 0,.00 () ,. 00
-j .', {) ~:> 0,. o 0 ... ()O (I (.', ;'.',.......,: ....

r ·'t 0.0 0.,00 OA (W" '''..

'i ../ ::,:,~ () Jo 0 0.,.00 '100.00
.\/!'I '13,,> _. 0 '} ,. :-3 ~:> ?O, (;},,>
't . ::.~ ~:.) -4 " 0 'j 6 I> ):;~ 74 • .<}·3
('·1

;?07 ,\ ~:> 'j 4,,30 bO AO~5D

"i /.~ ~\:.~ A·} 4 r. ~::; i (::0 ,.9 l1 i~ :':) ,\ It ·1
, ,

~.:.~ :~~" ~. ~::; '1 ~~> "~;~~ ~::; 2'l A "/ /)

l:~~ ("I ·t n() to ~::; 'I 2 , ~,,; i 'I :::;' " ';,? ~:~:
'i (-) () 69 r. ~:~~ ,'j , U~;: '\ (,) ,~ l~, :.-\
:::j(') (,) 3'j ,.0 2,\ 'J ~:::: n ~ ;?D
1,.1(,.:.:1-1 Hj • () G.2H 0,00
r'(d·J JB ,', ~::; 0.00 ().\ Q(-)

:II r:', 1...1 c. 'j .(~ .,; :..:> _. () () 0
,,'un (iF F::FftlINFD urs. 144:.':';" ()()O

\~ 1,1, itl:,I.!i ,Yf r:: )Ji F xTP I':' C I .I iJil

X fli II..Ilili l U'{ :::.<f!,.:(,1 r I i,il'
SF' FC J F J C [; I·: III) J rv
Ii (,f: .':'1.'1 (,I. ( S' r(',U1!.. J II"
I'lilt:: ,;. HI:>,I. .. L r L.OI.,! () .. (;OJ J N .

(;.:'·4 _~ 9 () (1

~:)' ~. 'j (-) ()

~? .', ?;(?l)
:? "? ~? 0 ,\ ()()(:1

? ,.OO()

J NDII:'!I: r TL'i'-1S T1.1 ,:: T ':[:1'(1'[11 ,,·F' " S . 1 ,
F~E:CUt)r::h:[ 0 IIST'Hf'd. T

I'r: i I[ n::fll I Ul\1 1-;) 7/ F ,j t) (.'1 I.; i 1S'.. ~') ,\T:C_.
ADS. 1.'IS', i':'l/:·() F,. :S-.)() iHI HU, PUIS!::,\'

C(J 1'< TF s TU :

." (1.\' 1"11, COi!C e,

,.I '" nUIII:'
1\. ,'..'HL I ClI.n ,';' T

~_~-:ti:'r~ 1,'1 .. 1 Y

:\:.~/S '. (I

:30
A;::~60
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.I 111,1" "IT'I,I::} HFi)1 Ill' }T:I'!i'EFIJI(!I,T IUN

UFT' 1CF UI ill, IFF: 1rd,"';'
(i rl E,':;: L(I 'I () 1';.: (i TUF: '(

1I':, ,\''j' I:.: L !..,(')I:,: T 'tJ .1 ''i'I,J 1"1 J !'-,!CI U,S: h(:jT [' I;: I. I::, I, .. ,\:

I1ATEI::::lt\l,.. F'F,t".n ill>' i I,SFlltll>UP 1::FSFt,I::I,::H I F.tIl,1 IIU ti\q:H' /1 ':'
INTI:::NDFD I.lSI::: ,:,SPH ,', I IIi II: ,', PI,t).lJ..I(i
PIW,JECT iJlI CITY UI' STiJlI\ I:TT'i ::;T::; I ClJlliIT'i IAUU!) 1:<111-: Y
CUNTRACTUR BPUliFP CUII/IF.CII.
PRUDUCFP CUNIPAC IIU
PLt,NT
UNI! OF i'ltifT 1(IJ,F, St,;II:'F,I::;) I' I:,: m'; TRUCI;,; (:'1 F'LIHITSITF. (CONTAINS NO ASPHADUR)
SCNDEP':';' t-,}(] ?iEI.r·: ... :"?'j (.. ;}{',\
S{)I'lPLED BY r: L("tt'll')\,JF'[I,I.-,/

l}f:~TE S'(iHPL.LU ;.t:~:/',"i\; )':ltdE ['<Lt..)) j "j ..." -I /"/;3 ))(d L I<LFCH(IT Di 'I ../'/./ ,'U

SIFVE ANALYSIS FI:::RCI:::NT FASSING

j ,/:.?

.:<
'--!

1',l(IS'H

r'(:'li-·,1

. () ,", ()

() ,. ()

0". (!

:.":) ,. ~:>

') A;? ~ ~::;

:;.~4 (, ... ~::;

',.:? :.?~:':: c. ()

() ~ 00
0 ... 00
o ,..('t(j
('; ,. ;.:.~ ,i::.

(? ,.(:)'/
'i5A~:)"/

14A;:.~:?

i ~':;; '" ii·()
1 ;? ,. o:':'),S

::~ ... [ :?
)' ,",?D
O,O()

I,:,! ... <-) ,.)
o ,. ()()

H9 .', n?
/,(}., :;0

'j () " 'i '::1
., ,",,",
" _, ·x I:)

r~f~'j' l~'l', j~l41 A()00
SUM OF RFfAINFD liTS.

% AG(~REGA'r'E~ BY 1~:XT'I:~(,(-f-:lr)(,

;4' BITU(lEI~ B'y' F.XTF;:(:'tC: flCli ~

S-PEC J r:' 1C UF;~ttl,,) TTY
l;t\l::.:SHt)LI. STI,OJLIfY
Nt,F::SHt,LL 1"1,.,01,,1 (> I, (> 'I I H"

t.-~)(~ I. HO(-)
~:.:; I, :.? ()(.)

!iWJI:;ECIIT(ISILF ';'II·:II'Ufll, 1' ...'·:,,1,
strength Retention 2623
Marshall Stability (original)
Maf811all St<'1bility (e ' Her soak) 2(27

% strength retent:ion 100

CIH-IES TO:

ASI'II.. COIH: ..
J.. (<I.lI'IP
R, SHFIJ1U 1 ST

-'-[7" Z[f1F:LI:::Y
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IUWA DEPARTMENT OE TRANSPORTATII1N
OEEICE or MATERIALS

"'"'IES LAI,'OPi~TDl'a

IESL REPDPT BITUMINDUS MATERIALS

CONTI;:(,CT uo

DATE REPORTED 11-9-70

IAOOj)BUI~(

(CONTAINS 0.32% ASPHADUR)

COUI-ITY

rl,yrl":F:It,L (,SPII"'d.,T i'Li »TYI"E n SUF:Et,C::::1/2"
INTENDED USE ,TO BE USED ON CITY STPEETS
i"F:{UETT ilD DEF'T" I iIFD.,
CONTPACTDR BRDWEP CDNST. CD.
PRODUCEP BROWER CONST. CO.
PLANT SIOUX CITY, IA
UNP elF' h(dEI(I:(lL Oi'iE BLOGI, SECTION DE STI~EE I"
SENDEI;:S 1'.0 3",,1':(,0 <,:'.."
SAMPLED BY ALLAN AND TUTTLE
DATE SAMPLED 10-24"70 DATE PECD 11-1-78

SIEVE Gf··i "RET " I;:ET ".' F'SC!/(. I •

'i .... I /:,:.~ 0 , 0 0 •00 0 "
()O

i .o~:> o , () 0 " 0(·) () 0(:'
:':~/ 4 0 ., 0 0 ·00 0 00
1 / .,.:. 0 () 0 ., ot- 'I 00 , 00... ":.. ,
:..~)/n 199 ,:) j 3 44 06 I::' .,"., , . ..,'(;)

4 ~.~ ;"3 (0)" ~:> 1~:> ,. ~:> b 7-1 00
H ;!OO 0 1 ::5 '''' , ~:;; "/ /{.'..;.:',. ",)'1

i .:":', ;:!01 0 13 'fiB 4:3 c I, , .'

;"::' () ::.~33 " 0 tS ·72 27 , "/':?
~:;;o 2'1 l" ~:5 I 4 74 I ",~' (~I ~,:;:.:) " · '..I",

I 0(') C) I. 5 6 I 'I D un• I , ,
(-) :34 0 .', :.:,~(? 4 ~:;;?, ,'. ., ,

!'\,!(IS'H ·42 ,. 0 4 ,. ~:) (1' 0 " O()
Pt'tN ;,?{) ., 0 o 00 0 .00

01~Y W'('A i41~l2A000

SUM OF PELAINED WTS.

X AGGPEGATE BY EXTRACfIDN
X BITUhEN BY EXTPACIIDN
SF'ECIFIC DI'U'I'iITY,
1'1(,I'(SI--I,')I..,I_ SI(,DII...IIY
MARSHAl...l... FLDW 0.01 IN.

?5.',OOO
~::; ~ 000

;';')(')G7 ,. OO()

<? .000

INDIRECT TENSILE STRENGTH RSI 30.2
RICE SP. GR. 2.458
I~ECOI)EI;:Ef) tlSPH(,I...T
PI~NE:'I'I:~A'rIl:IN @ 77 I~. 100 (Jt'iS 5 Sl~(~ 26
ADS. VIS. 0 140 P. 300,hM. HG. (POISES) 9320

CUPIES TD:

ASPHALTIC CDNCREfE
•..1. But·n"

~7'Ei~I(LI':Y

R. SIIEI.(11.11ST



- 27 -
IOWA DEPARTMENT OF TRANSPORTATION

OFFICE 0" MATERIALS
(.:ll-·'1 F ,S L. {\ '.:! oF~ 1~) Tof:.~ 'y

IFST REPORT BiTUMINOUS MATERIALS

CONTP,',CT NO

DATE REPOPTED ii/9/70

(CONTAINS 0.32% ASPHADUR)

!.IOUIHiUiU <i'IIJIJ){COUliTY

LIHJ NUMAIERIAL ASPHALT HI! IYPE B SHREACE 1/2"
Ilin',WED USE' TOCE '.1:''1 D OH CITY STPEI.TS
PROJECT NO DEPT. INE!].
CONTRACTOR DROWER CONSIR. CO.
PRODUCER BROWER CONSTR. CO.
PLANT SIOUX CITY, IOWA
UNIT OF MATERIAL ONE LOCK SECTION OF STREEr
SE:NDI:~l~S NO .3····RAI:I···3·7
SAMPLED BY ALLAN AND TUTTLE
DA-rE SAM1~LE~D 10/24/'7fl DA'f'[ I~E{:;I) 11/1/7EI

SIEVE ANALYSIS PEPLENT PASSING

S I EliE GM .i:~ET ;,; i;~ET ;.~ P,\'CJ

'I .... 1/2 0 .0 0 ·O() 0 00
-j ., O~::; 0 .0 0 ·00 0 .. O~)
3./4 0 0 0 ., O() 100 .()O
\ / ") zo ~ ~:> 1 4}; fr'D t;:· ..·!. ..:,. .,

A .. ) (

:'::;/0 1 I::"', !::" 1 1 (}\'J n7 40.•J "r ., ..1
"

4 ::.~:·:)6 ,. ~'::j I 6 " 46 /\ A o;.:.~
n :? 'j 9 ~:} 1 ~::; 27 ~:) ~:;; "? ~:>Co , .. "'j/, ::'00 ~O 1 .<\ ., 47 41 , ;.:,~n

::i() 234 '. ,I:> 1".. ::;;:, ;:::4
"

1/6
so ::~ 1 "}' 0 1 4 0\ I 0 i ~:)o .. ·I 00 nu , ~:) 6 ·-15 .11 .. 00
;?OO 2 1

::; ~5 1 ·n :,:.~
"

;?:..:~
I,'(:,SH zo ,,0 ;.:.~ ·;?~:) 0 .00
r>{\N 1 '" ,,0 0 Of) () " O()".:. ·
J)f~·( W'I'ft 143EI,,000
SlIM OE PErAINED WTS.

% A(3Iil~1:::(3A'f'E BY 1:~:X-ll'~AI~I':I'I,)N

X B:l·"(.JtlEN BY [Xrl~i1(:r']:(:!N

SF'FC I F'J C UF:(," I T'{
MA1:~S~fAI.. I_. S'l'AB:I:l.Il'Y
l1f\FiSH(II... I.. FLDI;) 0,.0'1 III ..
LIiY

(?4.,90()
5' .'. '1 GO
~? ft ?;30

;?H?O"OOO
? ,'. 0(')0

INDIREcr TFNSJLE STRENGTH; P.SI.
I;: I::: c: U'·.n:!'.: F \) (, S I'! 1ill, .. T

F~!:::NE~'I'RA"'J:(JN @ 7'; I:~ j00 GMS. 5 SE~C~

ABSft V:I'~l @ 140 f:'" 300 MM 1~(J, F~[)ISE:S
2U

n4~::;(')

COPIFS TU:

(,ST'H, ':rJi"!: .
.J., 111..1 NI'"
1"', SHELOUIST

._,, __'"... +:.-~: .. "~/ E (:1 r;~ L I~~: y



- 28 -
IUWA DEPARTMENT OF TRANSPORTATION

OFFICE or MATERIALS
tll'lES; L{'lr:UF«(~lDf::Y

n::,';T I?EPOI'(F B.1. TWI INDUS nt,TEI'([td..S

CONJI'!(iCT NO

DATE: REPORTED 11-,}-78

(CONTAINS 0.32% ASPHADUR)

L.t; B ;"0

CI)rINTY

NtlfER I (II.. (~'IS'PHr::ILT h J >< ..,·T\(PE:: n ,SUF(FtICL 1/;? n

INTENDED USE TU BE USED UN·CITY STREETS
PPOJI:.::CT NO DE:PT ,. I1!I':'U"
CONTPACTOR' BRO!JER C[IUST. CII.
PRODUCER BROWER CONST. CO.
PL,;NT SIDU){ CITY, 1(,
UNIT OF MATERIAL ONE BLOCK SECTION OF STREEF
SE:NDERS NO 3-RA8-37
SAMPLED BY ALLAN AND IUTTLE
DATE SAMPLE:D 10-24-78 DATE RECD 11-1-18

SIE)E {\Nt,LYSIS' PEI'!CENT I::',·',SSINO

S I El}E Cii"'j , I';:ET X I';:ET ;'.-~ F',:-:"C;

I ... 1 ../ ;.:.~ 0 ,. 0 0 ·00 0 ,. 00
"j '. O~:; (-) ,. 0 (-) ·00 0 .' ()O
3./4 0 ·0 O. (';0 "j 00 ·<';'0
1./'

,.)
(;) ~::; 0 4~:> ?'?..:.. .. · ·3/0 1 ~:>B ·~:) 1(-) .' 'J(' flU , ~::; (?

ll· --,
1)' ~:> 1 ~:> O~'> 13 ~:> 4-c: ., , ·n 2;?::) · (.) 1~:> ·43 5H ,. I 1

'j " ::)'1 4 ~:> '1 4 04 43 ;.?7o " " ·
',::~() ;.??i7 0 16 40 ;.:.~6

I', "/., ,. ·Q

~:>'O ") '1 6 ~:5 i 4 'JB 11 D?c., .. ,.
'j () () B'.".) ~::; 6 i n I:;' )'(), 'J" --' ,
;:.::() 0 ,;) 1 5 ", '1 n -r I:" ,.,.• ,:.. .. 0.::- ·,) ,:..
1..1;:",,<;1,1 2-9·() 3 " ~:5 ;.~~ (0) , O()
E'I'rI'~ ?2 ,. (-) 0 , 00 0 , O()

1)I~Y Wl'A 144"IA000
SUM OF REfAINFD WTS.

% A(J(}I~E~IJA'J'I~: BY 1:~X'ff~~I:;'l':ifJN

ii BIT1"Ji'-1 [':; ..1 Ifi E: ;.{ TW',cr :U.Ii'..1
SPECIFIC UI:;:t,'.)IT\"
MARSHALL STABILITY
MARSHALL FLOW 0.01 IN.

?4 A 6 (.)()
~:> ,. 4()O

30B3 ,', 000
? " (·)O(~

INDlI!I:::CT TIJJ.':Ilr: ,;:11;:II1(:TI1 P,<:I
Strength Retention
Marshall Stability (original)
Marshall Stability (after soak)
% strength retention

3122
2E92
86.2

CIII::'lI:::S Til:

ASPH,~LTIC COi'CI;.:[ FI:::
,.1 •. BUnp
1:(,. ,<:IIE.lI1U1;;1

.... -1:::..,.... ZEtrl(LI:::Y



- 29 - ,
III~I" OEFM(fhLNT OF TI~ANSF'nl~l{)TI:(JN

OF'FICE 0" li(ITEI:~I{:ILS

(li"lFS L(:II:OF:':~ITOr::Y

fESI REFORT BITUMINOUS MATERIALS

CONH!ACT NO

LAD NO
S roux CI TY

COONTY I,JOODBUI:~Y

(CONTAINS 0.32% ASPHADUR)

l"j(llFh~lt,I,.. (iSF'H(lLT rux TYPE n .\'Ur\F(ICF "1/2 11

INTFNDI)) USFr U DF IiSI)) Of! CITiSTIIETTS
Fh'O,JI:CI ilO DFFT, Ii'l: II,

, I:OIITI::(II::TUI:; L<I'(OI...!FJ~ I,:UNSTF:" CO.
,PRODUCFh' Bh'OWFh' CaNSTh'. CO.

~ ,PLtdff SIOU\ CITY, II'I("!(,
UNIT OFMATFh'IAL ONF BLOCK SF C TION OF STRLFT

. S["j\·'):>Ll?S f\!O 3····k('IB····37
S(II",IPL.FD :UY (~II...L. (11'--.1' t. rl"I"I"TI,,[
I)Al'E SAMI':'I,_!~:I) to!2~!'11:1 ()A"I'E REc:n 11/1/'71~1

SIFiE ANALYSIS PERCENT PASSING

S I FliF Gli "I::ET '/ I!ET X PSGi"

I ""''i ./:,:.: 0 .0 () , 00 0 , 00
I "

() ~:} 0 , (=) 0 " 00 .;)
" 00

3/,=1 (,), 0 0 , 00 1()O ,00
i ",') :50 I::' .', i 0 I.? '1 90.. ;:.. .,,> A'.. . ,
:"-~./El 1 4:? , ~:;: 9 , ,,(/i' 00 , j i
A, i 9 ~:> , ~:> 1 :5 " 45 74 "

6{:;
" 247 0 j (~ 9'1' ~:>7 C"0 , ,

" ,) I

I (, ;.;.~:·50 ,0 11'" .o:.:? 41 .. O~:>,)

31) 2~'!)6 ~() i {l , ::,~3 2~:) .l~2
so :,,07 , 0 'I 4 ., ?4 i i , :5B
j ()(-) D:::~ , ~:~ ~:} ,', 74 ~:> , 64
:,:::00 :50. ~:} "~I 10 ", ~:} 4•... " ,:).
':, (',SH .:'1 ~'5 0

,.,
I:'· I! () ,,00, d. ..> 1

F"',i"1 i n" ~:) 0 ., 00 0 , ~)(1

l)f~Y WI'A 14~55A000

SUb OF F:E I'(IIPFD I;)TS" i 4~';4, 000

'-,.-.

~/ ('t(,jr;r::FCJI"j'I [: :0(' [/"l"h:{:!CTION
X DIIUMEi:> BY EXfRACTIOP
SPEC IF If: c;r;:('!I) J 'fY
MAF:SllALL STABILITY
MARS~'IAI_.L" F~I,.,()10 0n01 .LN.

296~::; ,. 000
,/,000

",\'I'H(,LT
j 1.)0 C.;(·jS" ~:} SEC A

i"lj/j He;! PiJ J.~)'ES

1,-'1)11":1:.1:1 fLUSILF ,','ll''ii,II:TH
I::ICF ST',. CdT,

I';,~[C (1\oIEr:.~cn

l'ENEfh'A1IIIN @ 77 "
·ABSA VIS. (~ 140 I:~

P.,S,I. :3 i ,'. )'.
»: 4~:}7

.:?7
64'';''0

CIIF'IFSI n,

ASI'H. CONC,
..1. BUill'
I~. ,~IIFLOU I ::; I

--r::-/ [n r:I, I, 'r'

BY BERNAF:O C. Bh'OWN
TI:':S'IING FNGlr!EEI~



-30 -
JUHI't liFPf,I'(HIENT OF' TR,"NSPUrn f,T J UN

11FFICE 0" l'jATEI~II',LS

l'inES LI)':OPP,TOPY
TL:,::'T PEPOln .... B1TunINOUS 1··IPdTPIl'd.. S

CONTI~",CT NO

(CONTAINS 0.32% ASPHADUR)

lAUD nBIJ1;:''(CDUUT'(

1..<'.1.:' NUnAITPIAL ASPHALT nIX~TYPE B SUPFACE 1/2"
nnEIH'ED USE TO BE I.!SEI) .ON CITY STPEETS
PPOJECT NO DEPT. INFi!.

. CiJNTI':,'tcn:m DIW(,JEP COI"ST. CO.
PPODUCEP DPOWEP COI'ST. CO.
PLANT SIOUX CITY, IA
UNIT OF MATEPIAL ONE DLOCK SECTION OF STREE
SL:HDEr;:s NO '?;·..·r;:()u .... :~, { .
S(,"ll'·iPLE:O r~'Y (:'ILL(:'II) f~'tl){> TI,JTTLE
l)P!'fT: SP,nPI.ElIl O"'':':'I)?U !MTE PECD jl··I· em

SIE!E AUALYSIS PEPCENT PASSING

SIEVE eiN .m::T x HET x PSG

1.... 'I /;? 0 .. 0 0.00 0 ., 00
I ,. O~:) e·0 0 ·00 () () ()
/;/4 0 .0 0 ·0(;) I 00 .. 00
i/;;:' ;;.~ <f 5 .) 02 (?7 (?O· ~'" . ·J;,/O .e I:;' f') 0 1 (),(,,93 01 O~:>1..)1 · "

4 ::.~O2'~ 0 1:»l;rn 73 .11
,"\

;.:.~~·:';6 ~:> 16> ;.t6 ~::;6 9'i() •. · '.
I 6 2:'j~;> •. 0 j (;,· I () 40 7::>
30 2;.:.~n .0 '1 5 " 6>0 2~:) ·0','
so ','YO .0 1 ;'3 ~,6 i 1 1 .'. 46
I eo D(') '- ~:} ~j A',::}" 4 ~:)' ·?~,:?

:?()(.) ~.~O ·~} 1 •. 96 :\ .... ?{)
!IJ{:jS.'H ~.:.~B ·0 3-,,'96 O. 00
Pi:~IN 29 " ~:> /) .00 () .' (')0

DPY "'T '. 1 4~'i1 . 000
SUM OF PEfAIUEli "'TS.

x l'lUb/":L:G(,fL: BY E)(TI(,.,,': 1'101<1
% BITUMEN BY EXTPACTION
SF'EClFlC Ur~,'t'.!ITY

MAPSHALL STADILITY
nAPSHALL FLOW 0.01 IN,

<y~:> '" ciOO
Ij • '?OO
;,:,~ ,,3;':')0

~~1'l (?O" ()OO
D"OOO

TNlIlr':ECT TENSlL.F STI~I:i·IUTH I'SI :\::'.(1

COF'IES TO:

. ASPHALTIC CONCRETE
,LBUI'II'
I'.:. ",;HELOIJISl

~IE,<)r':LCY

BY BEPNARD C. BROWN
TESTING ENOlj'IL:L:I~



FORM 2!11

20M 4-71

- 31-
IOWA DEPARTMENT OF TRANSPORTATION

Highway Division

Office of Materials

TEST REPORt --. BITUMINOUS MATERIALS

ASph. Concrete
Shelquist
,~rley

Material __",,__AsphaLtic_ConcJ:,e.ta.@ .5....5~ , Laboratory No. AB",C""8,,-,,,,","7.=2,",4,-__~_-

Intended

LinnCounty_~-===,,-,- ,

Ccntrector. '__ :'-:-' .c..'_"_~_,_,_" , , ;.,__-_-----~----~-

Plant ,., , , ,_ . ,_""_,

Unit of Material __ " Sample without aSEEudur for central lab. for

__________~__"e"'x""p~e.rime12!:al test~",'n::.g"--"a"'n"'d,--oa"'n::.a=ly,L.::s:.;:i:::s:c.:.- --

Sampled oy, ,,_, __,__._",, ,_, , Sender's No. ,--",2__,

Dote Sampled , , _, , Date Ree'd __Ll::6-78 .Date Reported __ll-1 !!:::- 7_8 _

SIEVE ANALYSIS - P~R CENT PASSING

,
111" 1" I 3 ;:t' I i 1/2 " 3 ;3" No.4 No.8 No. 16 No. 30 No. 50 No.100 No.200, T100 95 78 61 47 31 17 11 9.5

% Aggrtgnte-·By Exrrection ..
"0/0 Bitumen-s-By Extraction .'..

~{, Pogo No. 8 after 16 Cycles F&T, Water·Alco. Sol. "".'_~,

70 Peg. No. 8 eftcr 2" Cycles F&T, Water Solution ,'_' . -'-", ---
% of Wear, Loe Angeles Abrasion, Grading ", "" __

Liquid Limit
Plastic Limit ..
Plasticity Index ,.

,,""-----, --------,, "" ----,""-- ,,-,,----,--------'..---

--""",-------- """"---

COMPACTION & STABILITY TESTS
Laboratory Omsily (Specitjc Gravity)
Marsball Stability (lbs.). __,__""_
Marsball Flow (1M.) __,,_, ._

Hveem Side Pressure (PSI)_

2.34
2817
8

Indirect tensile strength

DISPOSITION:

20.2

'(~.,~..,~~"':"""~:'
Teeling Engineer



FORM 2S1

20M 4;'7'

- 32 -
IOWA DEPARTMENT or TRANSPORTATION

Highway Division

Office of Materials

Asph. Concrete
Shelquist

_~rley

TEST RePORT - BITUMINOUs MATERIALS

Intended

Project No. U-7 Departmen}::_Information__Connty Linn

Pl_"t ._. ._..:. , _

Unit of MateriaL Sample with asphC\dur for central lab f<?~'O-xper!l't\e!li:?,:L. ,.__

.__.:.t:.:e:.:sting _<,,?d analy.....::s:.::.i:;:s:.::'c-- _

Sampled by . _ ________ Sender's No._ ..__.._. ~ __ .. .._ ...__.. _

Date Sampled __-r Da~ ,R1'C'd 1.1-6-7JL D_te Reported ..__. 11-,1_4-=-_7_fl... _

SIEVE ANA~ySI5 - PER CENT PASSING

,
'W· ''', 3 14" , " /2" 3 A3" No.4 NO.8 No.16 No.30 No. 50 No. '00 No_ 200,,

IloO 96 78 61 46 31 16 11 9.2

9'0 Aggtegat<>-By Extraction .. . ....._.._.....__.. :....
9'0 Bitumen-By Extraction . . __ ..

94 .. 7 %
5,,3 %

9'0 Psg. No.8 after 16 Cycles F&T, Water·Aleo. 501.-, ......__ . ..._ .... .
9'0 Pogo No.8 after 25 Cycles F&T, Water Solution._. .__ . .. . __.
% of Wear, Lo. Angeles Abrasion, Grading . .. _

Liquid Limit .. .. ._~ .._....
Plastic Limit __ . ..... .. . ..__ ...._ .. .. _
Plasticity Index __. .. .

2.34
____,--__ 3045
___~__ 8

COMPACTION &. STABILITY TESTS
Laboratory o.oslty (Specific GraVity) - _
MarSmill Stability (Ibs.) .
Marshall Flow (Ins.)~ .
Hveem Side Pressure (PSI)

Indirect tensile strength p.s.i. 30.8

Retained stability percent 90.5



- 33 -

IO\'IA
Shelquist

DEPARTMENT OF 'J.'RANSPORTATION-gearley
Highway pivision

roRM 2:$1

20M 4-71 office of Materials

TEST REPORT ..... BITUMINOUS MATERIALS

Material . As J2l1 a~.t:.i !"...C':,<JI1?,r e1:!" ..~.,.? ,.~, Laboratory No. ABC8- 7 26

Intended Uan_, _... _ _ _

Contractor ,..

Producer

PlanL

Unit of Material_.8..."'l1lP 1e wi tl'!"l:\i3phadllr for central Lab for experimoa:.:n.::.t::.a=l -"-_

__..., .... __.........test.~E_'L,a~<'l_c;nalysis.

4Sender's No.. .__.._....._~_~_Samp!cdbY · , __ ,_.

Date Sampled __ .......... , .., ........ _.. Dato Roo'd .... 11-6-78 pate Reported 11-14-78- ,---_...

SIEVE ANALySiS ..... PER CENT PASSING

"-h>2" 3 .4:\" No.4 No.8 No.16 No, 30 No,50 No,100 No,200

I 100
.

96 80 63 47 31 16 11 8.7

0/0 Aggregato-By Eatrwcticn . _. _ _ _ _.._.__.., _. ..__ 94.7 %
0;0 Bitumen-By Extraction _,_. ,."_,_,,,_,,_., ,_.__.__. .....,,"_. __._.. _.. ._._..__.__.... __ 5~ 3 %

% Peg, No. 8 after 16 Cyclea F&T, Water·Aleo. Sol _ ..._....__.......,_...
0/0 Peg, No, 8 aftcr 25 Cycles F&T, Watcr Solution .._ .. _
% of Wear, Los Angeles Abrasion. Gradins:- _

Liquid Limit.
Plastic Limit
Plasticity Index

2.33
2948
8

33
7~OO

",1'.:t~~.............~",'. ~:':...•...

sec.
(Poises)

gms. 5
mm. hg.

By_........ __ ...... ... -;;;--,;-
Teotinc Engineer

Rice. Sp. Gr. __ ._........... .. 2.480
:r,D~~ir"''''tt:ElnsiLq__£trength ...... __ .._-P~s.....L . 30.0

COMPACTfON & STABILITY TEStS
Laboratory Dmstty (Speclrrc Gravlty)_~ ~~ _
Marsball Slablllly (Ibs.) _
Marsball ~'10w (Ins.)____ _ ..,. ~~-.,._-

Hveem Side Pressure (PSI) .
HECOVERED ASPlIl\l,T ~--.--------------

Penetrution ® 77° F. 100
Abs. vis. ® 140 0 F. 300

DISPOSITION:



_.

FORM 2S1

20M 4-])

- 34 -
IOWA DEPARTMENT OF TAANSPOl<TA'l'ION

Highway r-Lv i.s Lon

office of Materials

Asph. Concrete
Shelquist

.----zear 1 ey

TEST REPORT - BITUMINOUS MATERIALS

Intended Uoe_.._ .. .... , ..._.__~.. ~.

Project No. ~:-7 Department:_Infonnation_Coonty_. Linn

Coatractor~---'-._-_._-_ - _ ..,'---.,__",._--_"

Producer . ,._.... . _ _.._._ _ .

Plant

Unit of Material ..

Sampled by_._. ._......_....... .

Date Sampled _____. __.. Date Rtc'd 11-6-78

SIM ANALYSIS _ PER CENT PASSING

,
l.W' 1" I 3 /4" 112" 3 ;8" No,4 No,8 No.16 No. 30 No.50 No.l00 No.200

. ' .

100 97 80 62 46 31 17 12 9.7

% Aggreg..t By Extrection _._.~._._._.._ .
70 Bitnmen-By Extraction _ '_ _ '''_''.__'''' __ _ .

70 Psg. No.8 after 16 Cyel"" F&T. Water.Aleo. 501. .._ ,.. .; _ .. ., '-
70 Peg. No.8 after 25 Cyel"" F&T, Water Solution _ _ .
% of Wear, Lo. Angelee Abrasion, Gradil1g .._ __._ _. _ .

Liquid Limit _ c ..•_ __ .._ _ __ _ __.~ _ .

Pla •.tie Limit_.._ ..__._ __.._ __ _ __ __ _._ _._._.
PIa.tieity Index _._.._ _ _._ ._ _ __.. ", __ .

----_.__ _- - _•.....•.. .-.- . -~-_....._._--_..-

28.3

c.

COMPACTION & STABILITY TESTS
Labor",tuy u.nsity (Specific Gravity) ..2.34
Marshall Stability (Ibs.) .________________ _ __ 2843
Marshall Flow (105.) . . 7
Hveem Side Pressure (PSI) _

Indirect tensile strength p.s.i.



FORM 257

10M 4-71

- 35 -
IOWA DEPARTMENT OF TRANSPORTATION

Highway r i.v Ls Lon

Office of Materials

TEST REPORT';'" BITUMINOUS MATERIALS

Asph. Concrete
She1quist

.."~ley

Material

Intended U••L ....._. -----------_._-------_._"_._--

Ljnn

Contractor ..----.---. -...... .--...---------.---.-:.e-----.-:.-- -.-:..c.-

Producer --_.._._--_..- ------------_•._----_._---_._------~-----

Plant ._ ... .__~__. ._._... . _

Unit of Material __. .~ampl':_\V_~:t:h aSphudur for Central Lab for experimental

_____________.__. ..__ Te~_i:.:i:__rl.:; and ana=l"-y-=s-=i=s=.=- . '- ~ _

Sampled by ._._._. ._. .. ._. Sender'. No._ 6

Date Sampled __._.__. . .. Date Rec'd __.1 1- 6- 78 Date Reported 11-14-7 8,,-~ _

SIEVE ANALYSIS - PER CENT PASSING
,

Ill" 1" I 3 /4" 1/2" 3 ;8" No.4 No.8 No.16 No. 30 NO. 50 No.100 No.ZOO, -
100 95 76 57 43 29 15 11 9.0

7n Aggregnt6--Dy Eatracrion .._. "_," .._
0/0 Bitumen-By Extraction _-.".

___. . __ ._. . ._..... ...__ 94.8 %
.. .__. ._________ __ 5.2 %

70 Pag. No.8 after 16 Cycle. F&T, Water·Aleo. Sol.. .__..__ . _. _
·70 Peg, No.8 after 25 Cyclea F&T, Water Solution .._..
70 of Wear,Loe Angeles Ahraeion, Grading . . . _

Liquid Limit ..._ .
Plastic Limi!..._
Plaeucity-Index .__ --. __ ._--------_.._._--_..._------_._---

Testing Engin"'r

35
'" 5 570

~4tr .. )~-- .'

Rice Sp.Gr. 2.478-··-.-~::·-.::::====~~==
Il}sli_J;:e';:L.tens.ilc strengtl) _p.s,i. __ . 3_l~L

COMPACTION & STABILITY TESTS
Laboratory I))nsity (Sj-ectrtc Gravityj -,-.__~-- 2 .34
Marshall Stability (lhs.) .____ 3170
Marsball Flow (Ins.) _. . 8
Hveem Side Pressure (PSI) ..__.

RECOVERED ASPHALT
Penetration (0 77°P. 100 gms 5 Sec.
Abs , Vis. @ 140 oP. 300 rom. hg •. (Poises) ;,'

:.:"1 t/t'"
By"~~\'.'~:~::'~~~l.::~~DISPOSITION:
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TEST REPOI/r - BITUMINOUS MATERiALS

Asph. Concr.ete
Shelquist

._.Ze<rr1ey

Intended

Project No.~.:-7 (Depart~':El.t_InformatiollLcounty

C.ontractor . ~.__; ..

Linn

Producer __, . ~._

Plant---'__-----------------.-----------~.

Sampled by .__. .._. ~ .__ _ Sender's No.. __ .. .._.__._

Dale Sampled . _. ~ • --Date R.ee'd_ 11-6-78 .Date Reported _11::1 Ll:::7_l? _

SIEVIl ANI\~YSIS - PEII CENT PAS.SING

(

lW' 1"'/ 3 /4" 1/2 " 3AJ" No.4 No.8 No. 16 No. 30 No. 50 No.l00 No.200,
100 95 78 61 46 30 16 11 9.1

% Aggregal<>-Dy E1\1.r~<:llon _...__... __. ..._..__.94.•.7._..%_.__._~._
ro Bitumen-e-By Extraction _.__._.. _"'-.-='_J5!. _

ro Peg. No.8 nlter 16 Cycles F&T, Water·A1eo. Sol. _".__.. ....__..._. ....__. __.._
ro Peg. No.8 aller ~5 Cycle. F&T, Water Solution ..... .....__.._ •.• ---------------------
% of Wear, Los Angeles Abrasion, Grading .._ ..__.. · __.__. .....__..

Liquid Limit___ __.. _ ._. . ..__ ._. .... --~ .__.._
Plastic Limit __ .. ... . ... __... ._.. .._. . . __... . ..__.__.__
Plastielty Index . ... _. ._____ _.. _

CQ¥l'ACTION & STABILITY TESTS
Laboratory o,nslty (Specific Gravity) _---:-- -;;-~2.• 33
M~rs!lallStability (lbs.) 3408
Marsb;111 Flow (Ins.) 8
Hveem SIde Pressure (PSI)

InGirect tensile strength psi 32.6




