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Disclaimer

The contents of this report reflect
the views of the authors and do not
necessarily reflect the official

" views or policy of the Iowa Depart-
ment of Transportation. This report
does not constitute a standard, speci-
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A LABORATORY EVALUATION OF ASPHALTIC CONCRETE ‘ .

CONTAINING ASPHADUR
SUMMARY

A laboratory evaluation of three asphaltic concreﬁe, plant'
préduced mixtures containiﬁg Asphadur has béen made, Thé mix—.
tures represent a type A asphaltic concrete and two type B
asphaltic concretes.

| The type A éhd one of the type B mixtures wereAused‘in‘
pavenments and will be evaluated later for durability and éer*'
viceabiliﬁy._ The second type B mixture was made ohly for ‘lab-
oratory testing: '_ |

In each instance, control batches of the same mixtures but
without Aéphadur were made for comparison.

Type A ié a high type asphaltic concrete, requires a min—
imum of 65% crushed particles and is generallyﬁuéed for highér:
traffic volume roads. Type B is used for inéermediate or lower

traffic volumes and requires a minimum of 30% cfushed particles.
CONCLUSTIONS

In each.of'the three projects, the additionlof ASpﬁéduﬁ to
the asphalt mixtures increased the Marshall stability and‘tﬁéf'
indirect ténsile'strength. These characﬁeristics'certainly
 wou1d increase the resistance of the pavement to deformation;'“
due to heavy traffic loads or shoving due to.acqelerating_oi

decelerating traffic.



Wé must also remain cognizant of the fact that the high

temperature‘tb which the mixture is subjected would also tend
to give tesé results in the same direction as the Asphadur.

'?vathé Aspha&ur negates the hardening effect due to the overj.
heating-of the asphalt and does, in fact, improve the durability
and”temperature susceptabiiity of the asphalt, then Asphadur'
could.becéme an impértant tool in certain areas of asphaltic
conéréte usage. - |

It appears, at\this point, that the-most meaningful and
valid'evaluafion 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

K Asphadur.is the trade name of an Austrian manufactured
mixtﬁrefof'polymeré of unsaturated hydrocarbons of varying
lengths'used with asphaltic concrete to improve its propertiés;
Aéphadur when‘addea to the asphalt mixture is tépresented‘as
increasing resistance to deformation due to heavy traffié,,
increasing the durability of the pavement, increasing ﬁhe
resistance to wear, decreasing the temperature susceptabiiity‘

of the asphalt, and influeﬁcing the structure of the asphalt so



that a favorable relationship between asphaltines and maltenes
is achieved. This .evaluation was directed primarily in3study~

ing the deformatlon problem through stabllity and 1ndlrect

 tens11e strength and other related tests, i.e., asphalt content,f

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

~chemical chahgé_br shift in the composition of asphalt that

might'be effected by Asphadur.

Plastics‘éan be'qlassifie& broadly as thermosetting or
thermoplasﬁic. ~The ﬁhermosetting plastics temaiﬁ solid at
elevated teﬁperatures'until thef reach a temperaturé'ét which
they decompbse. Thermoplastics have no'définité meltingrpéint 

but become softer with an inc¢rease in temperature until they

becbmé liguid.

aAsphadur is a thermoplastic and at a temperature ﬁf:about
400; P, (2Q4°,C.), with sufficiént shear forge,.can be mixed
with asphalt cement or asphaltic concrete. ﬂ

Figure'l.is a photomicrograph of 72X-m§gnificatiqn sﬁbwihg
the Aspha&ur particles recovered from a mix. These are”thé
particles that were retained on a No. 325 sieve which has sieve
openings of 0.045 mm. Note the irregularity "of shape and the
tendency toward elongation of the particlés. |

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

";s 'to introduce the granulated materlal dlrectly into the pug-_

mill. The high shear force of the pugmill, the elevated temper-
ature of the mix, and the increase in mixihg time reduce the |

softened Asphadur into small sizes and shapes as shown in




- Figure 1. Asphadur could be added directly to asphalt camenf,l
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._‘Contréctor: Iowa Road Builders Co.
Lééation bf plant: Ames |
- Location ©f project: -~
Length. and description of project: Three baﬁches of
Asphadur ﬁix along with one control batch wexe'pro~
duced for laboratory testing only.
2. Contractor: Brower Constructioﬁ Co.

Location of plant: Sioux City



. 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 projecﬁ was a one-block séctidn‘on‘a steep -
incline in a residential area with a stop sién at.the -
bbttom 6f the section. It represented a typical prob;
‘1eﬁ area where movement and shoving occurred at thé
stop sign; (2) The one-block section on Flo?d Street
was in an industrialized area that received heavyj
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 Rapidé. The Asphadur
. section was in the westbound ;ane oniy,‘and was
from the west edge of the intérse¢tidn.extending
to the east 500 feet. 'The taper oﬁjthe'westbound
1ané'also used the Asphadur mix. | | _ |
Six—pexcent Asphadur based on the weight’éf the asphalt
being used was added to the mixes for each of the 3 pxojects;
For the Sioux City and the Cedar Rapids_projectsithe mixing
cycle consisted of 5 seconds of drymixing, 20 seconds of wet
mixing and 60 seconds of mixing after the édditioh of the'
Asphédur? | |

The mix temperature at delivery from the pugmill for the



- -

Sioux City project averaged slightly over 4005 F. while at
Cedar Rapids it was about 385° F. The Aspha&ur'mix produced
at Ames had a temperature of 350° F. and additional mixing
times of 2, 3 and 5 minutes. |

The original mix designs, the three projects are based
upoﬁ, are shown in Appendix A. In addition, a 1éboratory.mix_
 design containing Asphadur is included for the Sioux City préj-
_ecﬁ; | |

The laboratory tegt results of the thrée Asphadur mixes
along with their control batches are shdwh in Appendix B. The

indirect tensile strengths were run at 140° F.
RESULTS

Ames Project

Table 1 shows an increase of Marshall stébility ahd in-
difect tensile strength with the addition of Asphadur, but it
also indicétes theée properties alOﬁg with the laboratory
density_are related to tﬁe additional mixiné time. The highest
stabiiity 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.siability and tensile strength alsb decrease

'~ but this condition is reversed with Asphadur in this instance.



Table 1
Laboratory Test Results

Control Batch

Lab Density (Sp. Gr.) ' 2,38

Marshall Stability - lbs. - 1900
ind. Tensile Strength p.s.i. - 11.4
Additional Mixing Time ‘ .—4

Asphadur Mix

Lab Density (Sp. Gr.) 2.33 2.38 2.39°
Marshail Stability - lbs. 3020 2567 2175
Ind. Tensile Strength p.s.i. 24.4 18.3 . 4.2
Additional Mixing Time 2 min. 3 min., 5 min.

Sioux City Project

The mixing.time on this project.was an'additionalréﬁé,f"
minute of mi#ing_after the introduction of the Asphadur. Table
2 shows the test results obtained for this p#oject; .The sghe
‘trends dre followed as were shown in tﬁe Ames Pfoject; although,

the amount of increase in stability was not as great.




Table 2
Laboratory Test Results

| o Control Batch , Avg.
Lab Density (Sp. Gr.) 239 2.39 2.39
Marshall Stability - 1bs. 2770 2720 2783 - 2758
Ind. Tensile Strength p.s.i.  21.7 26.0 - 23.8 23.8
Asphadur Mix ) | Avg.
Lab Density (Sp. 6r.) 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.i. 34.1 30.2 29.2 35.3 32.7 32.8 32.2

Cedar Répidé‘?roject (Linn County)

The mixing time on this project again was an additional one
minﬁte of mixing after the introduction of the Asphaduﬁ. The
stability and the indirect tensile strength increased with the
use of Asphadur bﬁt the laboratory density did not decrease.as |
was thé céée with the other.two mixes. The test fésults are
shown' in Table.3 |

One area that appeared to give a problem that was ev;dent,
QSPGClally in the sioux City Progect, was. the probable 1nterfer—
ence oﬁ the Asphadur in the sieve analy51s. All the Aaphadu;
mixes appeared different from the control batches in the "wash"
portioﬁ of the sieve analysis procedure. A bulking effect became
apparent and difficulty was experienced in washing the samples

_Oﬁ the No. 200 gieve. The Sioux City Project gaVQ‘varying and



Table 3 .
‘Laboratory Test Results

Control Batch_

| Lab Density (Sp. Gr.) 2,34
Marshall Stability - 1bs. 2817
Ind. Tenéile Strength p.s.i. 26.2

| Asphadur Mix o | . Avg.

:iéb Density (Sp. Gr.) 2.33 -2.34 2.34 2,34 2533'-_‘7

Marshall Stability - 1bs. 3408 3170 3045 2843 2948 3083

Ind. Tensile Strength p.s.i. 32.6 33.1 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'evidentiy_cartied )
over to the dry sieving because on thé cohtrol_samples the Nb.
200 sieve averaged 8.2% passing, with‘little‘deviation_betweenr
~the individual samples. The Asphadur samples on £he No. 200
sievé averaged 4.1%‘passing and had a large deviation beﬁﬁeeﬁ

individual samples.
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10WA DEFARTHMENT OF TRANSFORTATION
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN

LAE LOCATION AMES
MIX, TYPE AND CLASS: TYPE B BINDER LAR NO. - ARDE-107
INTENDED "USE:
CSIZE 34 SFEC. NO. 823 DATE REPORTED 6/26/78
- HOONE , L FN=§9~2(2) w2408
- COUNTY  STORY | FROJECT FN-B9-3(f§)--24-05
: STORY | IN=35~4 C35) 4§ 2 585

CONTRACTOR  TOWA ROAD BLDG.

FROM WOUDWARD EASTERLY 3.4 MI.; ON IA. 210 FROM [-35 WEST

FROJ. LOCATION 6.0 MI. TD SLATER: TYFE B RENDER SURSTITUTED FOR A.

: . INTERCHANGE AT AMES
-~ AGBG. SOURCES 374" CR. GRAVEL ~ HALLETT FIT --8TORY CO.,
o : ; /74" PIT RUN GRAVEL - HALLETT #PIT -~ STORY CG.
JOR MIX FORMULA AGGREGATE FROPORTIONS: 30% AATE~299, 70X AATB-300

VR

CJOB MIX FORMULA ~ COMEBINED GRADATTON
§o4/2% 40 374" 4/2% 0 378  NOL4 O NOLE 0 NDLES NOL3IO O NOLBO O NDLIOO  RO.LR200
166 8y 7Y &1 54 - ¥ An B T.h 5,8
C TOLERANCE : 98/100 rAE é 3 RS
.75 BLOW MARSHALL DENSITY Da3b
CASPHALT SOURCE AND APFROXIMATE VISCOSITY -SUGAR CREEK - 1056 PDISES
FLASTICITY INDEX. N, F.
% ASFH. IN MIX 4.50 5.50 6.50
" NUMEBER DF MARSHALL RLOWS 50 . 50 50
~ MARSHALL STABRILITY - LES. PR R 2OTR 1643
CFLOW ~ 9.61 IN. & ? e
SPL.GR. BY DISPLACEMENT(LAR DENS.) Co2L30 IR e 2.34
CRULEK SF. GR. COMEB. DRY AGG. 2,683 2.683 2,683
S 8P, BR. ASPH. B YT F. §.031 4. 039 1,034
CAaLC. SOLID SP.GR. : 2.52 2,48 2045
% VOIDS - CALC. _ . g.8 6.6 4
. E SF. GR. o 2,56 2,47 2,43
YOIDS - RICE . 7.9 6.4 3.8
WATER ARSORFTION - AGGREGATE \ 0,67 0.67 . &7
VOIDS IN THE MINERAL. AGGREGATE 8.1 S 4B.3 18.4
4 V.M.A. FILLED WITH ASFHALT 54,4 63.8 P4
. CALCULATED ASFH.FILM THICKNESS(MICRONS) 6.6 8.2 9.9

" A CONTENT OF 6.00% ASPHALT IS RECOMMENDED TO START THE JOB.

CORIES
_BEPH. MIX DESIGN
PROJECTS LISTED AROVE
D. ANDERSON
D. SMITH
R. SHELGUIST
D. JORDISOM
l.. ZEARLEY
TOWA ROAD BLDG.
C. JONES
D. HINES

TR ON

SIGNED: BERNARD C. EROWN
TESTING ENGINEER
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- T0WA DEFARTMENT OF TRANSPORTATION

# CORRECTED REFORT OFFICE OF MATERIALS
‘ ASFHALT CONCRETE MIX DESIGN
LAR LOCATION AMES
k MIX, TYPE AND CLASS: 1/2° TYFE B SURFACE LAE NO. ARDB-210

INTENDED USE:

STZE q/0e SPEC. NO. DATE REPORTED 10-i9-78

.. COUNTY WOODBURY a PROJECT DEFT. INFOD.
CONTRACTOR  BROWER CONST.
FROJ. LOCATION TWO SECTIONS OF CITY STREETS IN SIOUX CITY-STEEF GRADE-INTERSEC.

AGG. SOURCES 3/8" CR. LST.-GILMORE CITY-FOCAHONTAS €0.; 5/8° QUARTIZITE CHIFS-
DELL RPAIDS-S. DAK.; CONCRETE SAND-HAWARDEN-SIOUX CO.
JOB MIX FORMULA AGEREGATE FROFORTIONS: 30% AATB-559; 30% AATE-550; 40X AATH-551

- B I e P I TV e s Seed Ad #4A AL THE 1VE U LHL 5Lt RRd SR PR ST i ey G Gred L f5es Sere PR T S ILA MR H A4S LIE S SR ST T A IS N S S S90% YH S0 HAL G444 binb reem mree ase AL B Ee dee

. ‘ JOB MIX FORMULA - COMEINED GRADATION
iR 4y R4 q/2Y 3/80 0 N4 NGB NO,i4 NO.3O NOLSO NOLI1OOG ND.200

100 %% 8 b6 55 42 28 i3 . 8.3 5.8
CTOLERANCE :  ASFHADUR ADDED 70O THE MIX IN THE AMOUNT OF *6 0% HY WT. OF ASEHALT.
7% BLOW MARSHALL DENSITY 2.38 .
ASFHALT SOURCE AND APFROXIMATE VISCOSITY  SUGAR CREEK - 1000 FOISES
FLASTICITY INDEX N.F. o _
TO% ASFH. TN MIX , ‘ 4.50 5.50 . 6.50
CNUMBER OF MARSHALL RLOWS 50 | 50 30
MARSHALL STABILITY - LES. 2835 2683 AR
- FLOW - 0,01 TN ? @ 14
SF.GR. BY DISPLACEMENT(LAR DENS.) 2.32 2.36 . 2.36
BULK SF, GR. COME. DRY ABG. : 2,657 2,657 2,687
P, GR. ASFH. B 77 F. . . 1,033 1.033 1033
CeALD. SOLID SF.GR. . 2.48 2,45 S 2.42
2 DIDS ~ CALC. e 6.7 S 3.7 .9
RLCE SF. 6R. \ : 2.48 0 2,43 2.40
% WOIDS ~ RICE - 6.6 3.6 1,9
% WATER ABSORFTION ~ AGOREGATE ©.20 . 0.20 0. 20
A& VOIDS IN THE MINERAL AGBREGATE | _ 16.6 L I LY
% VoM., FILLED WITH ASFHALT 59.5 76,9 S 88,6
CALCULATED ASFH.FILM THICKNESS (MICRONS) 7.1 S 8.8 S 0.5

ASFHADUR WAl NOT CONSIDERED IN THE CALCULATIONS FOR THE TEAT
RESULTS. - SEE ABRDB-171 {HUQDBUHY FN-141) FOR COMPARISON

CCOPTES ‘
P8 MIX DESIGN
DEFT. INFO,
CITY QF FLOUX CITY
l.. ZEARLEY .
D. JORDISON
K. SHELQUIST
AMUNDSEN
BROWER
J. HUMP
£, JOMES _
. 0. HINES , '
" ‘ -~ SIGNED: BERNARD C. BROWN
_ ‘ : TESTING ENGINEER



I0WA DEFARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS ‘
ASFHALT CONCRETE MIX DESTGN
LAk LOCATION AMES

MIX, TYFE AND CLASS: Tyﬁﬁ'n SURFACE LAR ND.  ABDE-174
INTENDED USE:

SIZE Ve _ : SFEC. ND. 823 DATE REFORTED  8-31-78
COUNTY WOODBURY FROJECT  FN=144 -1 (10) =24 ~97
B CDNTRAGTDR HROWER

PR, LOCATION. FROM 3 MILES ‘EAST OF HORWICK EAST 0.8 MI.

LAGH. SOURCES 378" CR. LST.~GILMORE CITY ~ FOCAHONTAS COL; 5/78* QUARTZITE
‘ ' CHIFS - DELL RAFIDS, §. DAK.; CONC. SAND-HARARDEN -~ FI0OUX Ci0.
JOB MIX FORMULA AGGREGATE PROPORTIONS: 30% AATE-399: 30X AATH-530; 40K AnTH-57514
: T JOB MIX FORMULA - COMBINED GRADATION -
SA-ts20 4 374 4/2Y 0 3787 NOL4 NOLB NOL1H  NOLIO  NOHO  NOLIOO - NO.200
o 100 . 99 82 - &H 0 BY L4 28 I B #8.% . 5.4

TOLERANCE : 87100 7 K é & A
T8 BLOW MARSHALL DENSITY ' 2.38 ‘ ‘
ASFHALT SOURCE AND AFPROXIMATE VISCOSITY SUGAR CREEK - 948 FOISES
FLASTICITY INDEX NOF.

% OASPH. IN MIX 4,50 5.50 650
CNUMBER OF MARSHALL BLOWS 50 s 50
HARSHALL. STARILITY ~ LBS. : 2207 2237 ‘ 1822
FLOW -~ 0.01 IN. 7 & 11
SPLGR. BY DISPLACEMENTOLAR DENS.) a3 2.34 2.37
BULK SP. GR. COMBR. DRY AGGH. 2857 2657 2.637
SELOBR. ASPH. ® 77 F. 1,033 1.033 1,033
CALL, SOLED SP.GR. 2.48 2,45 .42
NOIDS -~ Calc. 4.7 3.7 1.9
WEOSPL GR. : 2.48 2.44 L34t
voIpRsS - RICE c b.é 3.3 .7
WATER ARSORPTION ~ AGBREGATE G.20 0.20 ' 0020
VOIDS IN THE MINERAL AGGREGATE 16.6 SRS K 7% B I P}
VoMia. FILLED WITH ASPHALY 59.5 VLY 88.6
CALCULATED  ASFH.FILM THICKNESS (MICRONS) 7 8.8 o 10.E

SRS

A CONTENT OF 5.25% ASFHALT IS RECOMMENDED TO STARY THE JOE.

CORTES : -
d,aﬂ%ﬁﬁ MIX DESIGN
FN~§41=~1(10)~~24-97, WOODRURY
J. HUMF o
R. BOLTON
R. SHELQUIST
D. JORDISON
BROWER
C. JONES.
D. HINES

SIGNED: BERNARD (. BROWN
‘ TESTENG ENGINEER.
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FOWA DEPARTMENT OF TRAMSPORTATIOHM.

OFFICE OF MATERIALS
ASPHALT COMCRETE MIX DESIGHN

LAR LOCATION AMES
MIX, TYPE AND CLASS: TYPE A SURFACE LAB ND. - ARDE=107
- INTENDED USE:
CsizE /2" | SPEC. NO. 773.  DATE REPORTED 7/2/76 .
COUNTY LINN h PROJECT RF=970=2(2)=<35-57 .

CONTRACTOR - CEDAR RAPIDS ASPHALT
PROJ. LOCATION ON US ‘30 FROM BENTON CO, LIME EAST 4.0 Mi.
AGG. SOURCES 1/2" CR. LST. - S. CEDAR RAPIDS QR. - LINN CO.,

. . SAND - BAIRD PIT - LINN CO,
JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AAT6-307, 35% AAT6E-3038

o JOB MIX FORMULA - COMBINED GRADATIOHN ‘
/2™ 1" 3/ 172" 378" NO.LL NOLB NO.16  NG.30 MO.50 MO

L1007

100 95 75 55 L0 26 - 13 S 9.5
TOLERANCE: +0R- 28/100 7 7 5 ‘ Ll
75 BLOW MARSHALL DENSITY 2, 37

ASPHALT SOURCE AND APPROXIMATE VISCOSITY  SINCLAIR - 980 POISES (AC 10)

PLASTICITY IMDEX

2 ASPH, 1IN MIX o 5.0 _ 6.0
MUMBER OF MARSHALL BLOWS 50 50
MARSIIALL STABILITY - LBS, 2642 2617
FLOW ~ 0.01 IN, _ 7 8

. SP,GR, BY DISPLACEMENT(LAR DENS.) 2.31 2.3%5
“BULK SP, GR, COMB. DRY AGG. : 2,717 , 2.717

- SP. GR, ASPH., @ 77 F. ‘ ©1.,031 ~1.031

CCALC, S0LID SP,.GR. 2.52 2.49
% VOIDS - CALC. 8.6 5.2

1CE SP, GR. 2.49 2.45%
« VOIDS - RICE - 7.3 3,7
% WATER ARBSORPTION - AGGREGATE 0.57 ' 0.57
% VOIDS N THE MINERAL AGGREGATE 19,2 18,4 .
% V.M A, FILLED WITH ASPHALT 55.1 71,5
CALCULATED ASPH.EILM THICKNESS(MICRONS) 6.8 8.3

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

COPIES: )
“KSPH . MIX DESIGN '
RE~Q70-2(2) =35 57 LI NN

VAN SNYDER
D. DAVICK
B. ORTGIES
C. HilSMAN
L. ZEARLEY
C. R. ASPHALT
C. JONES
D. HIMES

00 1= O A NI W NI PO RN WO
K N - -
oo

7.0
50
2092

SIGNED: BERNAPD C, BROWM
TESTING ENGINEEP

NO.200
8.5

.2
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TOWA DEPARTMENT OF TRANSPORTATION

Highway Division
25 .
.;$M¢;¥ Office of Materials

TEST REPORT — BITUMINOUS MATERIALS

: Mamﬂ“ ‘“MmMAspha1t%c Concrete {Asphadur)

Laboratory Ne. ABC8-383

Intended Use Laboratory Evaluation

Department Information

Project No. County
j Contraetor .. e
Producer .. 1owWa Road Builders . .

" Plant._..___ North of Ames

‘ 'ﬁmz ofl Material Sample #1 regular mix sample

" Sampled by..._ . . Producer Sender's No..

Date Sawpled -9:,"&;)):2_&3?““__“ Date Rec'd 9-11-78 Date Reported . 10-5-78
SIEVE ANALYSIS ~- PER CENT PASSING
) 1% 1 /i 34" 172 314 No.4! No.B {No. 16| No, 30! No. 50INo. 100 INo. 200
- , .
‘ 100 | 93 al 64 53 44 35 20 19.2 6.9

Yo

To

%
%
%

Liquid Limit .

Aggregalg&—'—ﬂy Extraction .. .o e i 3..3.,'..._6_".%___.__—___ e
Bitumen--By Extraction .. o B4 %

Psg. No. B after 16 Cycles F&T, Water-Alco. Sol. . ... ...
Psg. No. § after 25 Cyeles F&T, Water Solution ... ...
of Wear, Los Angeles Abrasion, Grading

Plastic Limit .. T S et e
Plasticity Index .. e e o S

COMPACTION & STABILITY TESTS

l.aboratory Density (Specific Gravity)

2.38

Marshall Stability (Ibs.).

1900

Marshall Flow (ins.)

10

Hveem Side Pressure (PSI)

Rice Sp. Gr.
Indirect tensile strength

. DISPOSITION:

2.441
11l.4-

+ ) L4
By___, vy ; - CO

pP.S.d.

-~ SO
Testing Engineer




- 18 - Asph. Concrete

» ‘ ~F, Zearle
IOWA DEPARTMENT OF TRANSPORTATION R Shmlq;{gt
: Highway Division o o
FORM 257 . . .
20m 471 ‘ _ Office of Materials

TEST REPORT -~ BITUMINOUS MATERIALS

Matérial:- Asphaltic Concrete (Asphadur) . Laboratory No. ABCE-384

Intended U@ Laboratory Evaluation

Project No.____Department Information Comnty______ .

Contractor:

Producer

Towa Road ggé}ders

Plant.__ . North of Ames

Unit of Material ,l 2 contained asphadur mixed @ 350° F.

mixed for 2 minutes

Sampled by.. - Producer R ...Sender’s No. .. ___ .

Date Sarmpled 9-8-7 8 .. Date Rec'd .9~ 11-78 __Date Reported ... }0=5-78

SIEVE ANALYSIS — PER CENT PASSING

¥

1% 1 347 11727 1 348" 1 Noo 4| No.B [No, 16 No. 30 No. 50IN0. 100 {No. 200

100 93 82 70 58 48 |° 37 201 8.916.6

- % Aggregate—By Extraction ... ..o ...95,0
% Bitumen—By Extraction ... ... e e .08

%. Peg. No. 8 after 16 Cycles F&T, Water-Alco, Sol. .- . ..
%. Pag. No, 8 after 25 Cycles F&T, Water Solution ... ...
- of ‘Wear, Los Angeles Abrasion, Grading ... ... ___

CRaquid Lt
P}muc | T U
Plesticity Index ... ..l

. COMPACTION & STABILITY TESTS
Laboratory Density (Specific Gravity) 2.33
Marshall Stability (Ibs.) . 3020
‘Marshall Flow (ins.) 8
Hveem Side Pressure (PSI)
Rice Sp. Cr. 27,463
Indirect tensile strength p.s.i. 24.4

DISPQSITIONi L By Mﬁm‘%’/-—_mwmwfm_—-ww

Martivar K ndmao -



- 19 - Asph. Concrete
- . - A Zearley
IOWA DEPARTMENT OF TRANSPORTATION R. Shelqu15t
. Highway Division
FORM 257 . .
0M 4471 Qffice of Materials
_ TEST REPORT - BITUMINOQUS MATERIALS
Material 'Asphaltj__"g_: Concruete (Aéphadur)' Laborniory No. ABC8-385.
Inwn&ﬁ‘Um _Laboratory Evaluation
Pmicct No. | -'__Qépari;rnent Information County
Contractor e o o e — .
Producer ... -._.:L..OW;W oad. Eﬁildﬁx‘..sww e .
Plant North of Ames
Unit of Material 3_contained asphadur mixed Q 350° F,
o -~ mixed for 3 minutes
Sempled hy..wg..m_ﬂPfggﬁlggﬁww B Sender’s No,
Daté Sampled _..978-78 . Date Rec'd 9-11-78 .. Daté Reportéd_ i 0-5-78
SIEVE ANALYSIS — PER CENT PASSING
¢ : .
1% 17 40 3471 1/27 | 348”1 No, 4| No.8 [No. 16 No. 30| No. 50 No. 100 |No. 200
; 7 . e ‘
100 a5 86 72 60 | 48 | 38 21 18.9 |6.4

% Aggregate—By Extractionm .. .. . SRR £ 3 S S e

% Bitumen—By Ex{raclion e e e e e 5.9 %

% Psg. No. 8 after 16 Cycles F&T, Water-Alco. Sol. ... et e

"% Psg. No. 8 after 25 Cycles F&T, Water Solution .. et e

% of Wear, I_:os Angeles Abrasion, Grading ... . N

Liguid Limit . . .
. Plastic Limit

- Plasticity Index . . ...

COMPACTION & STABILI‘I‘Y TESTS

Laboramty Density (Specific Gravity) 2.38.
Marshall Stability (Ibs.) 2567
Marshall ‘Filvw (Ins.) ... — 12,
- Hveem Side Presswe {(PSI)
Rice Sp. Gr c2.422
Indirect Len311e strength p.s.i.: 18.3

DISPOSITION:

By 1&@%7“/& C

,ﬁg«m‘m

Teating Engmear



20 ~

IOWA DEPARTMENT OF TRANSPORTATION
, ' Highway Division
. KORM 257

20M 471 Office of Materials
TEST REPORT —- BITUMINOUS MATERIALS
. Material _m_;,_As.phaLtiQ“Concrﬁie,_;(As.phadm:L,m,__ Laboratory No....

ABCB-386

Asph. Concrete
. Yearley
R. Shelgulst

Intended Use Laboratory Evaluation

1_pﬁﬁan Neo. Deparpmenﬁ Information County R o
gy é‘ontr,actor - S
- Producer Iowa Road Builders e
" Plant __North of Ames e ettt
Unit- of M@mﬁ# 4 cﬁntained asphaduf‘mixed @,350° F.
mixed for 5 minutes - o

/- DISPOSITION:

‘Sampled by Pr?ducer Sender’s No... .. .. ... R
A D,a.te'.Samﬂple& 9"38”'78 .. Date Rec'd 9-11-78 Date -Reported AL0-5-78 S
SIEVE ANALYSIS - PER CENT PASSING
Co ‘( .
1% | 17,347 1727 [ 387 | No.4| No.8 [No. 16| No. 30| No. 50Ne. 100 No.200]
‘ . [4
100 96 85| 69 56 45 35 120 7.41 5.0
% Aggregate—By Extraction BV < -;G.‘.,%n____wm.__.'_,__._i
% Bitumen—By Extraction . _ — w0 e
" % Psg. No, 8 after 16 Cycles F&T, Water-Alco. Sol ___ ... .. ... .
% Psg. No. 8 after 25 Cycles F&T, Water Solution.. ... ... . —
% of Wear, Loa Angeles Abrasion, Grading. '
Liquid Limit __ -
CPlastic Limit e S
Plagticity Yodex ... .. . e
‘ ' COMPACTION & STABILITY TESTS
Laboratory Density (Specific Gravity) _2.39
Marshall Stability (Ibs.) 2175
Marshall Flow (ins.) - 14
Hveem Side Pressure (PII) .
Rice Sp. Gr. 2.424
Indirect tensile strength p.s.i. 14.2




i \_,n_)ll\,a [
- 21 - , ' /Z‘earley
IOWA DEPARTMENT OF TRANSPORTATION Shelqumt

: ‘Highway F:ivision
roRrM 137

OM 471 Office of Materials '
' 7 TEST REPORT — BITUMINOUS MATERIALS
“Material ... ASP@?Ll E%E_C_Or}c retf“@ 5 - 3% ‘ Laboratory No. ABC8-723

H

" ‘ bncndad Uso..... ...

* Project No, U jm__(ﬁ?fpi lnmfo')“ e e County___LiinN
Contractor . ...~ ... . . e e
Producer e e e e -

~Plant .. ...

{}ﬁia of Material mhample Without As*phudur for Central Laboratory for experlmental

_t;osf:mg and analy;,;L_s B

Sampled by . . e W R : Sender's No.__ 1

Date Sampled ... .. _Date Ree'd . 11-14-78 Date Reported 11-15-78

SIEVE ANALYSIS — PER CENT PASSING

147 17 40 347 1 1/27 | 3487 ] No. 4! No.B {No. 16| No. 30| No. 50No. 100 Neo.200

100 92 69 |52 39 27 171 .13 11j

“on Aggregate—By Fxiraction

e o 94, 3%
“ Bitumen—By Extraction ... . . _ ... e e oo eee e et e e e e« st 5.7%
e Pog, No, B after 16 Cycles F&T, Water-Alco, Sol. .. ...
% Pag. No. 8 after 25 Cycles F&T, Water Solution. .. -

% of Wear, Los Angeles Abrasion, Grading ...

Liquid Limit ...
Plastic Limit ..
Plasticity Index ...

) COMPACTION & STABILITY TESTS
Labatatory Density (Specific Gravity)

2.41
-Marshall Stability (lbs.) ‘ _ 3603
Marshall Flow {ins.) - o 9 :

Hveem Side Pressure {FSI)_
Rice Sp. Gr.

: - 2.485

Indirect tensile strength E 24,3
Poenetration @ §7J'var8d Asp a%t 64

DiSPOSiTIONE\bb vVis. & 140F. 300 MM. HgBy(po;Lses) 1660

-

. M Enginear
_ {3 1”& .,Wés?/ QTN gin
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FOE OF MATERTALS -
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I H M 1‘:‘*
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PO PlinhlﬂiNi DF TRANSPFORTAT 0K
LCEDF MATERTSLY
. LAGDEATORY
TEST FEFORT - BLTUMINOUE MaTERTALS

FLANT L CASPHADUR [ESEARCH) CLAR WO ARCB-T70R.
T ASEHL EONEL PAYING SR T
P OE ITY STS. COUMTY.  WODDRURY

()thﬂli MO

FESTE R E
M)

[y

FROM TRUCK @ FLANTSTTE. (CONTAINS NO ASPHADUR)
DATE RECD 1171478 DATE KEFORTED §1/9/78

CRILAD GMALYELE  FERCENT PASSTNG
o TEVE B RET ORET aoFEG

0.9 9,60 @LGQ
G, & a0 QL 0
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0.0 D00 106,00
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Ly Ulinh?MINI OF TRAMEFORTAT DN
S OF HMATERIALS

: YL TR Y

R § HEPOH? o BETHIRMITMOUS MatER Lo s

ToR SURFAGE (/580 LAk b ABCH-TIE
£ tlt TR

PR LT COUNTY HOODREURY
f”NIhﬁfT)ﬁ

. FRODUCER

- PLAMT
lJfﬁ] T

CONTREATT RO

: AN ARD TUTTLE |
SﬁHi!tU FO-24-78 BATE RECD § 1478 DEVE REFORTED 41970

STEVE. SNALYSES  PERCENT PASTING
STEWE G BT % RET o

R W 0.0 4, Q0 G G0
gL 0.0 (EIEOTC 0, O
LV G. 0 B, 60 o cTe:
i G.0 Q.00 100,00
A6 P90, 0 135,44 B 54
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i 200,60 138
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&, 06
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e
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L0 DEPFORTHMENT OF 1§
OF LR -
SN RESR NI _
FEET REFORT - HtTHHIH”H HaTERIALS

TPE T SURFaCE f/me LAR M0 ARCE-T
Ot CLTY ETREETS : s
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COMTRACT MO
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uﬁllhlm
#41) RERYELR:
B gLLnH
IwTL SAMFLED {0247

(CONTAINS 0.32% ASPHADUR)

TUTFLE : ' ‘ S
DTl RECH 11/74/78 DATE BEFORTED 11/79/78

NEEVE ARALYSTE  PERCENT FASSTHG
FTEVE M L RET WoORET s OPRG
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0.006 0L 600
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e 28T |
RTHERT OF TRAMEFORTAT EDN
OFFTCE O MaTERIaALY

LA O T DY

VST REPORT - RITUMINOUS MATERTALS

MATERTAL  @SFHALT HIS-TYFE B SURFACE
CINTENDED USE : S ONCCITY 5
CPROJEST N

GONTR&STIN
PRODUCER . RROI
CFLANT  ST0uR
MRIT OF 1A TER:
SEMDERS NGO SR
SOMFLED BY  ALLA
DETE SAHPLEY 9

172 [.e3J3 P ABLE-T

REETY

1. DULINTY WODBEURY
s Gl
[ CONTRATT MO

CHLOCE SECTION OF STREET (CONTAINS 0.32% ASPHADUR)

ARl TUTTLE : ' &
! PATE RECH §9-4-78 DAETE REPORTED 11978

CETENE ANSLYSTE  PERCENT PFASSING
Girg . RET A ORET A NG

0. o0 (6 93¢]
.00 IR0
a0 100 .5
0. A% PR
10,96 oL s
217, i15.9% 7
HA3.0 15,43
At 14,84
AATL0 16,40
2160 4.7

% 03
H

aty &
S I 248
s

oy

e
S0 S

BRYOWT, (R alolc
FUMODF RETATINED WTE. T, 500

#OAGGREGH i
$OoBTTUMER By 13 g
SPECTFIC BRAVITY PRI
MAaREIHALL STARILITY A0AI. 0G0
MARSHALL FLOW 0,01 TN, BLEo0

FMDTREDT TENSTLE ZTRENGTH 29y 353
Strenhgth Retention ,

Marshall Stability (original) 3122
Marshall Stability (after sosk) 2692

% strength retention 86.2

COPTES TO:

ASPHALTIEL GOMORETE
J.o UM




w 29 . .
TR Diiﬁifﬁlﬁl OF TRANSFORTATION
YO MATERTALS.
R : Lty ooy :
Ve : ' PEST REPORT ~ BLTURTHOUS MaTERTaLs

MYt

Al ASFHALT T - TYRE R OSURFADE /9% LAR MO aRCR-v{s
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P ECE HATERIALY

_ ATHT mﬁ¥ﬂhnlUHf

TEST REPORT ~ BUTURINOUS HMATERITA

TYEE B OSURFA L B

FATERT AL ,QEPHﬁLT MK _ !
CDOOW CTTY STREETS

SO THTERDED USE iy BE

CPROJECT NO - BEPT.
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—

DISPOSETION:

Asph. Concrete
IOWA DEPARTMENT OF TRANSPOR’I’ATION Shelquist
Highway Dhivision ' —&earley
- FORM 157
200 4-71 O0ffice of Materials
| TEST REPORT — BITUMINGUS MATERIALS
Material'_M..M._A.spha.l_tic:__Concre.tew‘@_ 5..5.% Laboratoxy No. ABC8~724
o Intended Use . _
Project No; _u:m'z_mﬂepartme'nt Information County Linn
Contractor -
- Produc‘er S ——
Plant__. e
e Unit of Material ‘Sample ‘without asphudur for central lab; for
_ experimental testing and analysis,
' Sampled by S Sender’s No. 2
. Date Sampled - . Date Ree'd . 11=6-78 Date Reported_ . 11-14-78 °.
SIEVE ANALYSIS — PER CENT PASSING
W T 3470 1727 | 34871 Noo4 | No.8 [No. 16| No. 30| No. 50 No.100 |No. 200
7 . : i :
e 100 95 78 61 47 31 17 11 19.5
% Aggregate—By Dxteetion .. - 94.4 %
. % Bitaumen—By Extraction . .. ... R . 5_.o6 %
% Pog. No. 8 after 16 Cycles F&T, Water-Alco. Sol. :
% Pog. No. 8 after 25 Cycles F&T, Water Solutmn !
- % of Wear, Los Angeles Abrasion, Grading
Liquid Limit . . .. o
Plastie Limit . . e S
Plaeticity Index . . e — .
' COMPACTION & STABiLITY TESTS
a Lahnramry Density (Specific Gravity) 2,34
. Marshall Stability (Ibs.) 2817
Marshall Flow (ins.) 8
Hveem Side Presswre (PSI)
- Indirect tensile strength p.s.i. 20.2
5 4T e :
B]’w_. _.fgxwtff-r@?mwa‘f‘; fﬂ.ﬂm"““"‘"“\ .

'Testing Engineer
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TOWA DEPARTMENT OF TRANSPORTATION

Asph. Concrete

! - LR Shelquist
Highway Division —deanrley
FORM 257 : L . :
20M 47 o Office of Materials
' TEST REPORT — BITUMINOUS MATERIALS

M‘Ate_rial ‘.,.-.'_.-w'l&sphall;tic-_ConcJ:;ate @ 5.5 % Laboiatory No._ ABCS-725

Intended Use
: Pnﬁan No. U-7 Department informatioqmmcomny Linn _
. Contractor N — ._.‘._..._-_._... : S . . .

Proéucc_r S : S

‘Plant

.i{;nit of Material _Sample with asphadur for central lab for experimental

testing‘and analysisg.

‘Sampled by 5 e - : Sender’s No..
- Date Sampled ... _.Date Rec'd 11-6-78 Date Reported 11-14-78
SIEVE ANALYSIS — PER CENT PASSING
, .
1% Tl 34T E 172 1 38" | No. 4| No.8 [No, 16 No, 30} No. 50No. 100 [No. 200
‘ 7 : - _
100 96 78 6l 46 31 16 i1 19,2
% Aggregate—By Extraction __ .. . . 94.7 %
%’ Bitumen-~By Extraction o 5.3 %
" % Psg. No. 8 after 16 Cycles F&T, Water-Alco. Sol.._
% Psg. No. 8 after 25 Cycles F&T, Water Solution ...
o of Wear, an Angeles Abrasion, Grading
Liquid Limit : e .
Plastic Limit N — .
Plasticity Index ‘ : S
. COMPACTION & STABILITY TESTS
. Laboratory Density (Specilic Gravity) 2.34
Marshall Stability (Ibs.) 3045
Marshall Flow (ins.) 8
Hveem Side Presswre (PSE) :
- indirect tensile strength p.s.i. 30.8
, Retained stability percent 90.5
- RN S . : 4 P
s S L Ll " ' . Testing Enginesr-



33 ANC TS \.'Uiit.,ré';“t‘,e
- - Shelquist
IOWA DEPARTMENT OF TRANSPORTATION--%earleY

Highway Divis lon
FORM 157

20M 4-71 , ' Office of Materlals

TEST REPORT — BITUMINOUS MATERIALS

Material Asp}_@mli}gﬁcqn%ret?__@m;‘ 5% Laboratory No, ABC8-726 .

ﬁiteqded Use _ oo e

Project No. U-7__{DRept. Info,) en.County. Linn

COLTACLOY oo\ o oo e e

Producer . o

Plant

Unit of Material _Sample with Asphadur for Central Lab for experlmental

testing and ‘analysis.

.' Samplcd B e e s Sender’s No. 4
Date SampIed e e e e . Dte Ree’d 11-6-78  Date Reported 11-14-78
SIEVE ANALYSIS - PER CENT PASSING
‘ . —
1% 1P 3471 1/27 | 34”7 | No.4| No.8 {No. 16 | No, 30 No. 50{No. 100 |[No.200} -
7 : : —t .
100 26 80 63 47 31 16 11§ 8.7
% Aggregainy Extrection .. ... ... - . : - : . —T
% Bitumen—By Extraction . . _ el 5.3 %
% Psg. Mo. 8 after 16 Cycles F&T, Water-Aleo. Sol . ... ...
"% Psg. No. 8 after 25 Cycles IF&T, Water Seolution ...
% of Wesr, Los Angelcs Abrasion, Grading
Liquid Limit. . e S -
Plastic Limit . - - S S
Plasticity Index e - — '
Rice Sp. Gr. R ' .2.480
1nn1;1wract tensile strength m_________M,wpms@;x.,w_w o . 30.0
' _ COMPACTION & STABILITY TESTS | _
Laboratory [ensity (Specific Gravity) ‘ . 2433
Marshall Stabiljty (Ibs.) ) 2948
Marshall Flew (ins.) : 8
Hveem Side Pressure (PSI) ‘ -
RECOVERED ASPHALT ' : ‘
Penetration @ 77° F. 100 gms. 5 sec, 33
Abs. Vis., @ 140° 7. 300 mm. hg. (Poises) e 7900
, st et T RS
DISPOSITION: o By. il -

Teating Engineer .
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Asph., Conérete

. Sample with Asphad\_:;r

‘Unit of Material

_Testing and analyvsis.,

: Shelgquist
R Highway [rlvision _Zearley
. FORM 257 _ R
| 20M 471 Office of Materials -
o TEST REPORT — BITUMINOUS MATERIALS
Material _____Asphaltic Concrete @ 5.5 % Laboratory No. . ABC8-~ 727
I;nte'n_ded Use e
Préjec: 'Ne.‘ U-7 Department Information __ County Linn -
Copgmctor - = -
Producér _ . R - e . et e
Plant .

for Central Lak for experimental .. . _

Sampled by_-_ S Sender’s No. ... .
Date Sampled ' ‘ . ' Date Rec'd 11-6-78 Date Reported ... A1-14-78
SIEVE ANALYSIS ~- PER CENT PASSING

1% T2l 3471 1/27 ) 38”1 No.4i No.8 {No. 16] No, 30| No. 50{No. 100 [No, 200
: / . . ‘

' 100 | 97 80 62 46 31 417 12 19,7
% Aggregate—By Extraction 94.6 %
% Bitumen—By Extraction — S ———. 5.4 %
% Pag No. 8 after 16 €ycles F&T, ‘Water-Alco. Sol. e e et
% Psg. No. 8 efter 25 Cycles F&T, Water Solution ... - -
% of Wear, Los Apgeles Abrasion, Grading . — -
Liq‘tiid Limit - - I -
Plactic Limit — e _—
Plasticity Index .

COMPACTION & STABILITY TESTS .
Laboratory Density (Specific Gravity) 2,34
Marshall Stability (ibs.) 2843
Marshall Flow (ips.) 7
Hveenm Side Presswe (PSI)
Indirect tensile strength p.s.i. 28.3
‘- o . 2] ﬁz;@nmku.-
DISP@SITIQN; Bj“mﬁp“ g -..-w«n‘ﬂ: t.:v!,e

Tantine. Fnoinasn



- 35 - . _Asph. Concrehe
_ IOWA DEPARTMENT OF TRANSPORTATION . Shelguist
: Highway pivision™ LAperley
- FORM 257
20M 471 Office of Materials
TEST REPORT — BITUMINOUS MATERIALS
Materinl = A:’E,}}a;l“tiic Congrete @ 5.3 % , i L'&borﬂmﬁ No. AB¢8"728
“ " Intended Uso__ .. ... ... I
Project No. U~7_ Department Information County Linn
Contractor . S—
— Producer - S
Plant ... - N
—  Unit of Material Sample with asphudur for Central Lab for experimental ‘.
- ' Testing and analysis.
K Sampied by e e — Sender’s No.. 6
- Date Sampled . Date Ree'd 11-6-78 Date Reported.__ 11-14-78
SIEVE ANALYSIS — PER CENT PASSING
1%’ 1" 40 347 L1727 3871 No.4] No.8 |Ne. 16| No. 30] No. 50 |No. 100 [No. 200]
7 ~ - .
- ' 100 95). 76| . 57 431 29 150 - 11} 2.0
% Aggregate—By Extvaction ... ... oe e e 94,8 %
% Bilumen—By Extraction ... ... ... - S L 5e2 %
' % Psg. No. 8 after 16 Cycles F&T, Water-Alco. Sol ___ ' |
% Psg. No. 8 after 25 Cycles F&T, Water Solution_.__ ..
. "% of Wear, Los Angeles Abrasion, Grading .. ..
Liguid Tdmit . . . o
Plastic Limir., . . . . . ... .
- Plasticity Index . . _ o e oo
Rice Bp. cr. T U Tolayg T T .
— indirect te,nf;lle strength P s,a... 33.1
COMPACTION & STABILI’I‘Y 'I'ESTS , .
Laboratery [}ensxty {Specific Gravity) 2.34
Marshall Stability (Ibs.) 3170
Marsball Flow (ins.) 8
Hveem Side Pressure (PSi} '
. RECOVERED ASPIALT ‘
Penetration @ 77°F, 100 gms 5 Sec. . 35 -
Abs, Vig. @ 140°F. 300 mm. hg. (Poises) .. - 5570 .
L . . . ' o J’.l" ‘.;:\’ Iﬁf‘» &;ﬁ‘ - e o
—.  DISPOSITION: . | By, cfa e '

Testing Enkine@r
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TOWA DEPARTMENT OF 'I’RANSPORTA’I‘ION
Highway I"ivision

FORM 257

. 20M 47 _ - .foice of Materials

TEST REBQRI ~— BITUMINOUS MATERIALS

Asph. Concrete
Shelguist

. dgarley

- Maée;sal _.Asphaltic Concrete @ 5.5 % Laboratory No. ABCB=729
“Jutonded Use | . e
f’rojec; No. _ U_-'?' (Depar:_tment Infp-rmation‘)_cmmy _ Linn
Cpgtractor | -
P;o_din_:e;l - e
Plant_______ —

g i}nit of Material . Smml th_ AMmi%mmmmmmxpex;meﬁ tal

testing and analysis

Sampled by . .

Sender’s No..

Dale Sampled e .. Dnto Rec'd 11-6-78

_Date Reported 11-14-78

SIEVE ANALYSIS — PER CENT PASSING

y _
17 L 1,0 340 1172 | 387 [ No.4 | No.8 |No. 16| No. 36| No. 50{No. 100 [No. 200
. 7 ; = -
100 95 78 | - 61 46 30 16 11 f 9.1
. % Aggregate—DBy Extraction . : _— 4.7 Yool
© % Bitumen-By Extraction 5.3 % e
% Peg. No, 8 after 16 Cycles I'&T, Water-Alco, Sol. _ et i oot e
% Psg. No. 8 after 25 Cyeles F&T, Water Solution ' -
% of Wear, Los Angeles Abrasion, Grading .
Liguid Limit oo
Plastic Limit . .. ... e
Plasticity Index . . ... e -
COMPACTION & STABILITY TESTS
_ Laboratory Density (Specific Gravity) 2 . 33
Marghall Stability (Ibs.) ' 3408
Marshall Flow {ins.) 8

Hveem Side Pressure (PS1) .

Indirect tensile strength psi

32.6

M,..,.Mf o ﬁgg ]

nIS?OSITION ' ' o By.

. Testing Engineer





