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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, specCi-
fication or regulation. - g
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A LABORATORY EVALUATION OF ASPHALTIC CONCRETE o L

CONTAINING ASPHADUR
SUMMARY

A laboratory evaluation of three asphaltic concreﬁey plant
prbduced nixtures containihg Asphadur has béen made, The mix~”
tures represent a type A asphalt;c_concréte and two tYpe B.
asphaltic concretes.

. The tyﬁe A §nd 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 oﬁly for*lab¥'
oratory'testingf '_ |

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

Type A is a high type asphaltic concrete, requires a.minm_
imuﬁ of 65% crushed particles and is generallyﬁuéed for highér:
traffic volume roads. Type B is used for inﬁermediate or lower

traffic volumes and requires a minimum of 30% ctushed particles.
CONCLUSIONS

In each of the three projects, the addition‘of ASpEééﬁﬁ to
the asphalt mixtures increased the Marshall stability and,tﬁé 
indirect tensile strength. These characteristics certainly
 would_increase the resistance of the pavement to deformationf'~
due to heavy traffic loads or shoving due to acgeleratingioi

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 test results in the same direction as the Asphadur.
"vathé'Asphadur negates the hardening effect -due to the overf‘
héatinq of the asphalt and does, in fact, improve the durability
and‘temperature susceptabiiity of the asphalt, then Asphadur |
cduld.becdmé an impértant tool in certain areas of asphaltic
_conéréte'usage¢ |
It appears, at”this point, that thermost meéaningful 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 evalw-
uation, that Asphadur be considered for additional projects in

suitable and selected locations.
INTRODUCTION

. Asphadur is the trade name of an Austrian manufactured

' mixtﬁrefof polymeré of unsaturated hydrocarbons of vatying
lgngths'used with asphaltic concrete to improve its propertiés;
Aéphaﬁur when‘added to the asphalt mixture is iepresented'as
increasing resiétance to deformation due té'heavy traffid,_
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

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

aggregate gradations, etc. No effort was attempted tq show eny'

chemical change or shift in the composition of asphalt that

might'be effected by Asphadur.

Plastics‘ean be'classified broadly as thermosetting or
thermoplastxc. The thermosettlng plastics remaln Solld at
elevated temperatures until they reach a temperature at which
they decompose. Thermoplastlcs have no deflnlte meltlng pelnt‘

but become softer with an increase in temperature until they

become liquid.

- Asphadur is a thermoplastic and at a temperature eflabout
4005 ¥. (204° C.), with sufficient shear foree,'can be mixed
with asphalt cement or asphaltic concrete. "

Figure 1 is a photomicrograph of 72x‘megnificatien shewihg
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 mm. Note the irregularityjof shape and the
tendency toward elongation of the particles. | |

The most convenient method, at the present, to uee 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 mxx;ng tlme reduce the

softened Asphadur into small sizes and shapes as shown in



- Figure 1. Asphaﬂur 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 paviﬁg plant sites: |

1. .Cohtracto::' Iowa Road Builders Co.
Location 6f plant: Ames |
Location of project: -
Length‘and description of project: Three batches of’
Asphadur ﬁix along with one control batch WeIe‘prO“
duced for laboratory testing only.

-2, Contractor: Brower Constructioﬁ Co.

" Location of plant: Siocux City



. Location of project: Two iocations 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 ﬁrojecﬁ was a one-block section on a steep '
incline in a residential area with a stop sign at,the
bbttom bf.the section. It represented a typical prob;
';éﬁ area where movement and shoving occurred at thé.
stop sign; {2) The one-block section on Floyd Street
was in an industrialized area that received heavyj
truck traffic from an off ramp of Interstate 29,
.3; -Contréctor: Cedar Rapids Asphalt anlegving Co.
Locationlof plant: Cedar Rapids |
Location of project: At the intarséction of U.S. 30
_and.Wegt'Post Road in Cedar Rapidé. The Asphadur
section was in the westbound lane only, and was
ffom the west edge of the intérsectién extending
to the east 500 feet. The taper‘oﬁjthe'westbound
lané'also used the Asphadur mix. | . |
Six—percent Asphadur based on the weight of ﬁhe_asphalt
being used was added to the mixes for each of the 3 projects.
For the Sioux City and the Cedar Rapids projeCts?the mixingx
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



- -

Sioux City project averaged slightly over 4b0§ F. while at
Cedar Rapids it was about 385° F. fThe Asphadur mix produced
at Ames.had a.témperature of 350° F. and additional ﬁixing
times 6f 2, 3 and 5 minutes.

The original mix designs, the three projects are based
' upoﬁ, are Shown in Appendix A. In addition,’é 1éboratory mix_
u design containing Asphadur is included for the Sioux City préj-
ecﬁ; | 7”

The laboratory test results of the three Asplhiadur 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 stébility aﬁd in-
dikect tensile strength with the addition of Asphadur, but it
also indicétes theée properties alcﬁg 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“incréases, the stability and tensile strength decrease
-~ while the density increases. Normally with a decrease in lab-
oratory density the,étability 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 S

Asphadur Mix

'Léb-DenSity (Sp. Gr.) 2.33 2.38 2.39
Marshail Stability - lbs. 3020 2567 2175
Ind. Tensile Strength p.s.i. 24.4 8.3 . 14.2
Additional Mixing Time 2 ﬁin. 3 min., 5 min.

Sioux City Project

The mixing time on this project was an‘additionalréﬁé_ "
minute of-mi#ingrafter the introduction of the Asphadur; Téblé
- 2 shows the test results obtained for this p#oject;  The sgﬁe
;txends dre fpllowed as were shown in_the Ames"Project; although,

the amount of increase in stability was not as great.




Table 2
Laboratory Test Results

_ o Control Batch _ 4 Avg.
Lab Density (Sp. Gr.) 2.39 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. 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.i. 34.1 30.2 29.2 35.3 32.7 32.8 32.2

Cedar Rapids Project (Linn County)

The mixing time on this project again was an additional one
minute of mixing after the introduction of the Asphaduf. The
stability and the indirect tensile strength inareased_with‘the
use of Asphadur bﬁt the laboratory density did not deorease.as
was the céée with the other.fwo mixes. The test iésults are |
sﬁbwn'in.Table_B. | |

1Oﬁe area.théf appeared to givé a pfoblém'ﬁhat was evident,
gspeciallﬁ‘in the Sioux City Project, was. the probéble‘inteffer~
ence of tﬁe Asﬁhadur in the sieve énaiysis. All the Asphadu:

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



Lab Density (Sp. Gr.)

Table 3 L
‘Laboratory Test Results

Control Batch

Marshall Stability - lbs. -
Ind. Tensile Strength p.s.i.

Asphadur Mix

‘Lab Density (Sp. Gr.) 2.33 2.34

Marshall Stability - lbs. 3408 3170

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

2,34
2817

20.2

2.34

3045

30.8-

- Avg.,
2.34 2,33
2843 2948 3083
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 controi-saﬁples 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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I0WA DEFARTHENT OF TRANSFORTATION
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN

LAR LOCATION AMES
er, TYPE AND CLASY:  TYRE B BINDER L.ak NO.  aRDE-~107
" INTENDED USE:
: SIZE  d/a0 . SFEC ., NO. 833 DHTE REPORTED &/726/78
: BODNE : : S FN~89-2(2)~-21-08
,'CQUNTY STORY ‘ O PROJECT  FN-8%9-3(f)--21-8%
: STORY ’ IN~3SW4(35)112“w15w8ﬁ'

CONTRACTOR  IOWA ROAD BLDG. » ,

. ‘ : FROM WOODDWARD EASTERLY 3.4 MI.; ON IA. 210 FROM [-35 WEST
FROJ. LOCATION 6.0 MI. TO SLATER; TYFE B RINDER SURSTITUTED FOR ALT.R. ON
: ‘ INTERCHANGE AT AMES

AGG. SOURCES 374" CR. GRAVEL ~ HALLETY FIT - -3TORY CO.,
: 374 PIT RUN GRAVEL ~ HALLETT FIT - STORY CO.
JOB MIX FORMULA AGBREGATE FROPORTIONS: 30% AATE-299, 70% aAT8-300

RN

o OJOR MIX FORMULA ~ COMEINED GRADATION
§o0/72% 40 374" 4/2% 0 378" NDL4 NOLE O NOLES O NOLIO ROLBH 0 NDLIGO  NDLR200
106 8% T &1 54 V. A0 8 R 5,8
- TOLERANCE: 98/100 T 7 6 5 . A
75 BLLOW MARSHALL DENSITY T.3b
CASPHALT SOURCE AND APFROXIMATE VISCOSITY -SUGAR CREEK ~ 1050 POISES
FLASTICITY INDEX N. F. ‘
% ASFH. IN MIX 4,50 550 6.50
CNUMEBER OF MARSHALL RLOWS 50 50 56
- MARSHALL STABRILITY - LES. 243X CROTR 1643
T FLDW ~ 0.01 IN. - 7 9
© o RFLGR. RY DISPLACEMENY (LAR DENS.) C230 2.3 2,34
CURULK SF. GR. COME. DRY AGH. 2,683 2.683 2.683
SFP., GR., ASFH. @ 77 F. : 1,034 4. 034 . 034
CaLt. SOLID SP.GR. : 2.52 2,48 2,45
% WoIDS -~ CAaLc. _ . $.8 4.6 4,4
. E SF. GR. o 2,50 2.47 2,43
vains - RICE . 7.9 é6.14 1.8
WATER ARSORFTION - AGGREGATE . 6.467 0.67 B.&7
VOIDS IN THE MINERAL AGGREGATE 8.4 48,3 iB8.4
: V.M. A, FILLED WITH ASFHALT 54 .4 63.8 o
. CALCULATED ASFH.FILM THICKNESS(MICRONS) 6.6 8.2 9.9

A CONTENT OF 6.00% ASPHALT IS RECOMMENDED TO STARY THE JOR.

COPIES:

_AFEFH. MIX DESIGN
PROJECTS LISTED ABOVE
D. ANDERSON
D. SHITH
R. SHELQUIST
D. JORDISON
L. ZEARLEY
TOWA- ROAD RLDG.
C. JONES
D. HINES

- STIGNED:  BERNARD C. BROWN
- TESTING ENGINEER
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- I0WA DEFARTMENT OF TRANSPORTATION

# CORRECTED REFPORT OFFICE OF MATERIALS
: ASPHALT CONCRETE MIX DESIGN
LAR LOCATION AMES
E MIX, TYFE AND CLASS: 1/72° TYFE B SURFACE - LAB NO. ARDB-210

INTENDED USE:

STZE 420 SFEC. NO. DATE REPORTED 10-19-78

. COUNTY  WOODBURY | “ FPROJECT DEFT. INFO.

CONTRACTOR  BROWER CONST. |
FROJ. LOCATION TWO SECTIONS OF CITY STREETS IN SIOUX CITY-STEEF GRADE~INTERSEC.

AGG, SOURCES 3/8" CR. LST.-GILMORE CITY-POCAHONTAS CO.; 5/8% QUARTIZITE CHIFS-
©DELL RPAIDS-S. DAK.; CONCRETE SAND-HAWARDEN-SIOUX CO. -
JOB MIX FORMULA AGGREGATE FROFORTIONS: 30X AATB-559: 30% AATB-550; 40% AATH-531

- ees enna nha weam mret ahe e neekovene ok shem shes Srue dans sves tam tens mmes Aid Vhoh 2ri vend rhon Ao mabe cend oppn UL AHEL Sk 4lh vhor bhve shub memg qove s 15 Sk b e drme fard ekl nad qree S b i wid dhie bare epas Yoss vepa Sobh AR B S e bee care sman gres LB LN L1 tme vers 2P Pan rae s s s ori Ar

: JOE MIX FORMULA ~ COMBINED GRADATION
P4 /20% 9 F Js40 0 420 3780 N4 NDLB N}, 14 NO.30 NO.L3G NO.1OO0  NO.260

1006 99 82 bé 55 42 28 5 . 8.8 5.8

CTOLERANCE :  ASFHADUR ADDED TO THE MIX IN THE AMOUNT OF %6.0% BY WT. DF ﬁSFHAL1

75 BLOW MARSHALL DENSITY 2.38 .

ASFHALY SOURCE AND APPROXIMATE VISCOSITY  SUGAR CREEK — 1000 FOISES

FLASTICITY INDEX ' N.F. I

YOASFH. TN MIX . ' o T 4,50 5,50 b6.50
CNUMBER OF MARSHALL BLOWS 50 ‘ 50 56

MARSHALL STABILITY - LBS, 2835 2683 SA B
- FLOW - 689 IN, 9 ' 9 _ 14
CRFLGRL RY DL&FLALPMENT(LAH DENS.) 2,32 2,36 o 2.36

BULK SF, GR., COME. DRY AGG. 2,457 20657 0 B.687

FF. GR. ASPH. B 77 F. . 1.033 1.033 T 4033
CCALD. S0LID SFP.GR. . .48 2.45 CoR.42

2 DIDS - caLC. e 6.7 T .9

RICE 3P, GR. \ - ' 2.48 R4 2.40

% YOIDsS ~ RICE o 6.4 3.6 1.9

% WATER ABRSORFTION ~ AGOREGATE 0.20 G290 0.20

% VOIDS IN THE MINERAL AGGREGATE _ - S4&U T 1646

¥ OULM.AL FILLED WITH ASFHALT 59.5 7469 8.4

CAHLCULATED ASPFH.FILM THICKNESS (MICRONS) 7.1 S 8.8 S 10,5

ASFHADUR  WAS NOT CONSIDERED IN THE CALCULATIONS FOR THE TEST
RESULTS, © SEE ABDB-171  {(WOODBURY FN-144) FOR COMPARISON

CCOPLIES

— 8T MIX DESIGN
DEFT. INFO,
CITy OF II0UX CITY
L. ZEARLEY
. JORDISON -
R. SHELQUIST
AMUNDIEN
RROWER
Jao BHUNE
L. JONES
0. HINES
SIGNED: BERNARD C. BROWN
TESTING ENGINEER



IOWA DEFARTMENT BF TRANSPORTATION
OFFICE OF MATERIALS ‘
ASFHALT CONCRETE MIX DESTGN

LAR LOCATION

MIX, TYFE AND CLASS: TYPE B SURFACE
INTENDED USE:

SIZE /2 . : SFEC. NO. 823

COUNTY  WOODBURY . | FROJECT

. CONTRAGTOR  BROWER

AMES

LAaR NO.

ABDE--1774

DATE REFORTED 8317

FN=141-1 (§0)==21-97

PﬂﬂdﬁuLﬂﬁﬁTlﬁN FROM 3 MILES -EAST OF HORWICK EAST 0.8 HI.

8

LAGE. SOURCES S 38" CR. L&TANGILHURE:CITY - FOCAHONTAS QDLilﬁfﬂ“ QUAR%ZITE

CHIFS -~ RELL RAFPIDS, §. DAK.:

CONC . -SAND-

~HAWARDEN . -~ §

T0UX €.

JOE;MIX FORMULA AGOGREGATE FROFORTIONS: 30X AATE-B39, RO% AATE-550, 40K AATE-50Y

1-1/2% 1 F/4"  4/2°  3/8° NO.4  ND.O
S 100 . 99 . B2 - 66 5T

TOLERANCE : 98/100 . 7 7 6
75 HLOW MARSHALL DENSITY

ASPHALT SOURCE AND AFPROXIMATE VISCOSITY
FLASTICITY INDEX

% ASEH. IN MIX |

NUMEER OF MARSHALL BLOWS

MARSHALL STABILITY - LES.

FLOW -~ 0,01 IN.

SP.GR. BY DISPLACEMENT (LAR DENS.)

BULK $P. Gi. COME. DRY AGG.

SF. GR. ASPH. B 77 F. -

CALL. SOLID SF.GR. -

VOIDS -~ CALG.

JESPL GR. |

YOLDS ~ RICE ‘

WATER ABSORFTION ~ AGBREGATE
VOIDS IN THE MINERAL AGGREGATE

V.M.A. FILLED WITH ASFHALT

SALCULATED ASFH.FILM THICKNESS (MICRONS)

RN R

o

A CONTENT OF 5.25% ASEFHALT I8 RECOMMENDED

COPTES : :
dwﬁﬁéﬁ* MIX DESTGN
FN-141-1(10)~~24-97, WOODEURY
J. BUME o
R. BOLTON
R. SHELQUIST
P. JORDISON
BROWER
C. JONES
D. HINES

TJOB MIX FORMULA - COMBINED GRapATION.

NDL16  NDL30 O NDLS0  NOLIQO  NO.200.

43 28

3

SUGAR CREEKX -
NOF,

4.56
50
2207
7
2,32
2658
1.033%
2.48
4.7
2,48
H. b
Q.20
16.6
59.5
Tt

TO STAHART THE

SIGNED: BERNARD C. BROWN

s .

2.38
9468 POISES

i 80
4]
ARET
&
2.36
2. 687
1.033
2,45
3.7
2,44
3.5
0.20

BTN
76,9
8.8

SOB L

) RN 5

3

TESTING ENGINEER.
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1OWA DEPARTMENT OF TRANSPORTATIOM.

OFFICE OF MATERIALS
ASPHALT COMCRETE MtX DESIGHN

LAR LOCAT!OM AMES
MIX, TYPE AND CLASS: TYPE A SURFACE LAB NO, ARDE~107
- INTENDED USE: |
UstzE 172" | SPEC, NO. 773 DATE REPORTED 7/2/7€
COUNTY  LINN h PROJECT RF=G70-2(2)-=35-57

CONTRACTOR - CEDAR RAPIDS ASPHALT
" PROJ. LOCATION ON US 30 FROM BENTON CO. LINE EAST 4.0 MI.
AGG. SOURCES 1/2" CR. LST. - §. CEDAR RAPIDS QR. - LINN CO.,

‘ ‘ SAND =~ BAIRD PIT - LINN CO, _
JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AAT6-307, 35% AAT6-303

o JOB MIX FORMULA.- COMBINED GRADATION o
172™ 1™ 378" 172" 3/8"  NO.L NO.B NO.16  ND.30 HMNO,50 NO.100 NO.200

100 a5 75 55 40 26 13 9.5 8.5
TOLERAMCE: +OR- 98/100 7 7 5 | u o 2
75 RLOW MARSHALL DENSITY 2.37

ASPHALT SOURCE AND APPROXIMATE VISCOSITY SINCLAIR - 930 POISES (AC-10)
PLASTICITY (MDEX

3 OASPH. IN MIX ' ' 5.0 6.0 7.0
HUMBER OF MARSHALL BLOWS 50 50 5¢C
MARSHALL STABILITY - LRS, 2692 2617 2092
FLow - 0,01 1IN, 7 8, 9

- SP.GR, RY DISPLACEMENT(LABR DENS,) 2,31 2.36 2.38
BULK SP, GR, COMB., DRY AGG. : 2,717 ‘ 2,717 2.717

COSPL GRLOASPH, @ 77 F. ‘ 1,031 1,031 1.031-

. CALC., S50LiD SP.GR. 2,52 2.49 2,45
% Voins - CALC. 8.6 5.2 3.8

TCE SP. GR. 2,49 2.45 2,41

« VOIDS - RICE 7.3 3.7 2.2
% WATER ARBSORPTION - AGGREGATE G.57 ' 0.57 0.57
%2 VOIDS IN THE MINERAL AGGREGATE 19,2, 180 19.2
5 V.M.A. FILLED WITH ASPHALT 55.1 C71.5 80.2
CALCULATED ASPH.FILM THiGKNESS(MICRONS) 6.8 8.3 9.8 .

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

COPIES
-m@?H MIX DESIGN
RF~G70-2(2)~=35~- 57 LI NN
VAN SNYDER .

D. DAVICK

B. ORTGIES

C. HUISMAN

L. ZRARLEY

C. R. ASPHALT
C. JOntEs
D. HIMES

SIGNED: BERNARD C. BROWN .
TESTING ENGINEER
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TOWA DEPARTMENT OF TRANSPORTATION

Highway Division
SORM 257

C90M 4-7) Office of Materials

TEST REPORT — BITUMINOUS MATERIALS

_Asphaltic Concrete {(Asphadur)

" Material . ...

Laboratory No, _ ABC8-383

- Intended Use..

Prbjcct No. _Department Information County
Cqmréc&or I
Producer . .. lowa Road Builders . .

" Plant. . North of Ames

.‘ﬁnhnﬁ Material Sample #1 reqular mix sample

“ Sampled by ... _ _Producer Sender's No..
Date Sampled -9:§:Z_8M__ _.Date Rec’d 9-11-78 Date Reported _10-5-78
SIEVE AMNALYSIS «~- PER CENT PASSING
vvvvv I's N .. ’ .
1A T/ 0347 | 1727 | 38”1 No. 4! No.8 {Ne. 16| No. 30| No. 50 No. 100 {No, 200
P , B
. 100} 93 81 64 53 44 35 20 1 9.2 6.9
% Aggregats—By Extraction . . ... SR - X 0 -2 /S

“% Bitumen—By Extraction ... ...

B

% Pag. Mo. B after 16 Cycles F&T, Water-Alco. Sol. oo

% Peg. No. 8 after 25 Cyeles F&T, Water Solution ... ... -
% of Wear, Los Angeles Abrasion, Grading

Liquid Limit . e 2 e e e e i S
Plastic Limit .. i, . e et e et e o e o s e
Plasticity Index . - N S

COMPACTION & STABILITY TESTS

l.aboratory Density (Specific Gravity)

Marshall Stability (ibs.).

2.38
1900

Marshall Flow (ins.) .

10

Hveem Side Pressure (PSI)

Rice Sp. Gr.
Indirect tensile strength

. DISPOSITION:

2.4471
11.4

by fprrmet G e

Testing Engineer
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IOWA DEPARTMENT OF TRANSPORTATION
Highway Division

Office of Materials

TEST REPORT ~— BITUMINOUS MATERIALS

‘Asphaltic Concrete

Material .

Intended Use

{Asphadur) Laboratory No. ABC8B-384

Laboratory Evaluation

 Department Information Commty .

Pro ject No.

Contractor: — S
Pro&ncér Lowa Roa@__}?_g}}ders . e e e

Plant North of Ames e
Unit of Material . 2 Contained asphadur mixed ® 350° F. .~

mixed for 2 minutes

Producer

Sampled by

oo Sender’s No...........

Date Sampled __ 2-8-78 _Date Rec’'d . 2-11-78 ... Date Reported ____ 10-5-78 .
SIEVE ANALYSIS — PER CENT PASSING
, ‘
1% Vi34 127 0 34”1 Noo4| Ned |[No. 16| No. 30 No. 50 [No. 100 N0, 200
- 7 :
100 93 82 70 58 a8 | 37 201 8.94 6.6

% Aggregate—By Extraction ... ... 95,0 %o

% Bitumen—By Extraction _._. ... 020 %
" % Peg. No, 8 after 16 Cycles F&T, Water-Aleo. Sol. . ... ... ___
% Pag. No. 8 after 25 Cycles F&T, Water Solution . ... oo i

-%. of 'Wear, Los Angeles Abrasion, Grading . S

 Ragwd Limit o
Plastic Limje _._

" Plasticity Index ... ... S - .
‘ COMPACTION & STABILITY TESTS

Laboratory Deasity (Specific Gravity) 2.33

Marshall Stability (Ibs.) , 3020

‘Marshall Flow (ins.) 8

Hveem Side Presswe (F51)
Rice Sp. Gr. 2EG3
Indirect teénsile strength p.s.i,. 24 .4

DISPOSITION: .

e A
By qmm"‘/ O A

Mantiva Wemdman—




FORM 257

-~ 19 - Asph. Concrete

: 1 ) ) - A Zeariey
TOWA DEPARTMENT OF TRANSPORTATION R. Shelqulst
Highway DRivision

20M 4-71 Office of Materials

| . TEST REPORT — BITUMINOUS MATERIALS
Materil __Asphaltic Concrete (Asphadur) Leboratory No._ ABC8-385
In#n&ﬁlUm _Laboratory Evaluation | | |
Prc;icc; No. | -'_iDe'parij.men{; information County
Ccniractor e e —
Produder WIoviRoadBu ilders e § _
Plant ... Iﬁo.ri;}.l“of Ames
Unit of Material . .3 contained asphadur mlxed @ 35{}0 B,

| . “wwwm; mixed for 3 minutes |

Sampled byﬂw_"m’“Pg;‘gQgCGr | B - _ _ S_&nder’a No.

Ba}é Sampled

._.____9*_5‘ =78 .. Date Rec'd . 9-11-78 . Daté Reponéd_ .. A0-5-78

SIEVE ANALYSIS — PER CENT PASSING

[

1% 17034871 1/2 | 348" 1 No. 4] No.8 |No. 16| No. 30| No. 50{No. 100 iNo. 200

100 ] 95 1 86 | 72 | 60 | 48 | 38 | 21 l8.9 l6.2

% Aggregate—By Extraction . .. .. 94,1 %

% Bitumen—By Extraction ___ ... ... _ e 9.9 %

% Pag. No. 8 after 16 Cycles F&T, Water-Alco. Sol. .

"% Psg. No. 8 after 25 Cycles F&T, Water Solation .. ...

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

Liquid Limit .. . ... . o - s e
~ Plastie Limit _ . e e e e et st et et e et e
- Plasucity Todex . .. .
COMPACTION & STABI Li‘I‘Y TESTS
L.aboratmy Density {Specific Gravity) 2.38
Marshall Stability (Ibs.) : 2567
Marshall Fiow (ins.) ... ___ e 12
- Hveem Side Pressure (PSI) : ‘
Rice Sp. Gr. ' “2.422
Indirect tensile strength p.s.i.- i8. 3

Teatmg Engmeer



T 20 -
IOWA DEPARTMENT OF TRANSPORTATION

: Highway Division
}',ORM 257

Asph.

Concrete

L. Gearley
R. Shelguist

S 20M 4-m ‘ Office of‘, Materials
TEST REPORT —- BITUMINOUS MATERIALS
~ Material _______Asphaltic Concrete:(Asphadur) ____ Laboratery No. ABC8-386

Intended Use__ Laboratory Evaluation

;..P-l,jecg No. Department Information County ~ o

.y (}:Dntmctor ‘ - S

_ Producer ___Iowa Road Builders - -

*Plant _____North of Ames e et e
Unit‘of‘M;teri;l 4 c‘cntained asphadurﬁ.mixed @ 350° F. e

,m-ixéd for 5 minutes
; ‘ngp‘led by Perucer Sender"e: No..ooooo .
‘A D,a.téi.Sam‘ple& 9-8-78 'v _.. Date. Ree’d 9-11-78 Date -Reported ?*O"E::’"78 ,

SIEVE - ANALYSIS - PER - CENT PASSING

4

No. 100

1% 0 11 3470 1/27 1 34" | No.4| No.8 {No. 16| No. 30| No. 50

o

100 96 85| 69 56 45 35 i9

7.4

. % Aggregate—By Extraction

e OA O -

% Bitumen—By Extraction . ) : ST O B/ S

" % Psg. 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 .
Liquid Limit___

CPlastie Limait ...

Plagticity Index .

: ) COMPACTION & STABILITY TESTS
Laboratory Density (Specific Gravity) _2.39
Marshall Stability (Ibs.) 2175
Marshall Flow (ins.) - 14
Hyveem Side Pressure (PCI) -
Rice Sp. Gr. - 2.424
Iindirect tensile strength pP.s.i. 14.2

+DISPOSITION: ' o By--;:'&“’""“""""“"‘Jgée __G’ ; - i




R S AL

: - 21 - , /,Z‘earley
IOWA DEPARTMENT OF TRANSPORTAT 108 Shelqmst
; ‘Highway I'ivision .
FORM 157 .
LAOM 470 Office of Materials
' TEST REPORT — BITUMINOUS MATERIALS
“Material .. ASP@E‘El E%E_C_orfc ret?@ 5.5% Laboratory .No. ABCB-723

hxtcnded Usa._.. ...

]

Pro](:ct No. U l__ﬂfffff?i 2 nmfo.)“ e e County___LiNN
‘. . Contractor .. et e et e =
Producer e O
-Plant. . e e, -

Unit of Material

_A;‘E.FT‘F?E%?::?}.53"",é}}fﬂﬁﬁé,};’ﬁ% s

Sampled by

Date Sampled

Date Ree'd . _11-14-78

Sender's No.__1

Date Reported_L1-15-78

SIEVE ANALYSIS — PER CENT PASSING
, .
1% 17 40 347 1 1727 ) 347 | Ne. 4| No.B jNo. 16! No. 30} No. 50 No. 100 No.200
7 ‘ -
' 100 92 69 152 39 27 171 13 11}

o Aégrcgnta—-«ﬂy Exivaction S e e 94, 3%
% Bitomen—By Extraction ... . e e et - 5.7%
7% Pag. No. 8 after 16 Cyeles F&T, Water-Aleo. Sol, .. o
% Pag. No. & after 25 Cycles F&T, Water Solution. .. -

% of Wear, Los Angeles Abrasion, Grading ... .
Liquid Limit . . e e o e S
Plastic Limit ... . e ;
Plasticity Index .. S S R
o COMPACTION & STABILITY TESTS
Labaratory [Density (Specific Gravity) 2.41

‘Marshall Stability (Ibs.) 3603
Marshall Flow (ins.) - 9
Hveem Side Presswre (PSI) .

Rice Sp. Gr. 2.485
Indirect tensile strength E 24.3
qov d ‘
Pcnetlatlog Q0 §7r er %g? a%t 64
DBPOSﬂ?OHAbb Vis. @ 140F. 300 MM HgB (pomseglm . - ‘ ﬁf6p.‘
. ‘f,{} » ~.r;.~.‘r:wx=v/ ) &!TJ’}’*:'~7"‘:'£E§‘{$ - Knginesr
[ '



- 22 - o
OF TRANSFORTATION
B0 MATERITALS -

VoL ARRATORY

S BLTUMTNOUS MATERIALS

MATERTAL  FLANT MIX ah\lHnnHP ;| EARCH Laf HO ABLE~708
EMTENDED USE  afPH. CONC - '
CRFROJECT MO 01Ty OF
CORTRACTOR HhUH[h iy :
FRODUCER COMTRACT HO

FLANT

UNLT OF MATERTAL SAHFLED FROM TRUCK 8 PLANTSTE

SEMDERS- MO BEL R

SAMPLED BY E, : b
DATE SAMFLED 1w/”5/,L DATE RECD 1171/78 DATE REFORTED 14/9/76

COLNTY WOGD#EURY

STEVE ARALYSLE  PERCENT PASSING

STEVE GHLRET %OREY LR
§1/2 0.0 Q.00 000
1.0% D0 6. G0 (.00
: 0.0 G.00 0,00
Qﬁﬂ .20 F 00 G
(K 2 EaR ik LA
”‘%AU in. a8 TaLER
! AR 14,68 B0 .0
P S 2A%.0 1685 AR R
A6 PALE 15,86 2V 83
- Ba TEIL5 ta. a8 .34
(ReLY G600 C4L A 10,30
2O 3.5 2,10 2
bhes S H 8.6 8,20
Feyid 8.0 &, Ou ﬁﬁwo

TR N EASY L OG0 :
SR GF RETHTHED WTE. A 360

DAL 60
5200
DL ESG

TS CTARTLY BTV OB

MﬁRanLL FLOW 6.01 10, - 0, 600

INDLREDT iFNAIIE FTRENGTH, #0501,
RICE S, hP

21T
i a. 487
FrEFEHGLT

) A e GRSy, ® 3
140 FL o HH MG, POISES 3920

i

CRFTES T

AIFH L GO,
e BUME

‘ o 'HFEQU[ET
: w+*"(55d1 ......

By

AHERD 2L BROWN
TIHG ERGINEE:

{CON'TAINS NO ASPHADUR)
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WTHENT DF TEANSFORTATLOM
DEFLCE OF MATERISLY
. AMES LARDEATORY
| o TEST FEFORT - BUTUMINOUS MATERTALS

L iOuA DEF

PLANT Bl (AZPHADUR [ESEARC

UEE ASEH. SR, PAVING . L

CETT O ZTOUX SITY 5TS. COURTY.  WDODRURY
MWMETR. ©0, . '

CLAR MO T aRee-7ew.

COMTRAGT NO

LT T P TR

0 TRUDK @ FLANTSITE. (CONTAINS NO ASPHADUR)

<

DATE RECD 14/1 /78 o DATE REPQRTED 17908

CATEAD ALY STE  FERCENT PASSING
s LEVE G RET ¥oOmEy LA ENAY

0.0 0,606 O, Ha
ol el Q. 0
G.6 B.00 ., 6a
.00 199,59
It BLAE PO LAE
a0 1é, 20 T AR
2OTVH 14,340 HG LD
R ) Pé.9a AR

gy e
: b

P, A%
BOEn
ORSIE

G, 00

: . !! Bl
i

H

Bl WY,

PG00
ERIA I NI 3

N RERGNTE

SRR WA
IR NI

ERRTTHETR®
TG

Lithy .

BEC CORD
O MG, POLSES A246

COrTEy Ty

S R R IR NN TR T
R
_ o SHEL R SY
e e o 2SS IR



L0

FRETE LAY

i

LAFFHNDLIR RESEARCH ) bl Hﬂ S AR

COUETY WHID By
COMTRALT MG

BELED FROM TRUCE @ FLANTIITE. (CONTAINS NO ASPHADUR)
POTE QL 1S DETE BEFORTED 14790

SRS ANALYS IS

—_—

PUCHEE

Tadf, Fan

L],

ALt & LTy
W RO GG i

S
HaR S

IMDERECT TERITLE FTUEHGTH, Pox. 1. . EIPRE
Strength Retention 5693

Marshall Stability (original) i
Marshall Stability {altdér soak) 2627
%  strength retention 100

COFTES T

ASEH. CONG.
do BUE
L SHEL




cHEE

JR ) '
(ORI B

QL0

OO0 0
QG
OTORC] &6

8«85 0 LHd ® LW

AndE

EEL RS8R LRI

Glodo b b LAY 0 R R I N

(MOAVHASY %ZE"0 SNIVINGD) - [94MLE. 40
. BN LIYMLHAOT

AANEAO0M LLMMGD

)

T 10 1 L A TV 0

STONTW LTS
R INNRER N L
S Lkl a0
MOT L MDA THOEL 20 1N
— gz -—

ST TR R

jj“
LA iy

PRI L Y
LRG0

PATT LD

STEAE ety

i,

CHLEIIRON OIS

R

A I N

A1

i

U R P IELERN

LR
IS
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LU DEF A
OFFICE O

MENT

TRAMEFDRTATTION

MATERTALS

FIE Y LLABRATORY

RS T REPORT - BiY

AR TER AL .
FHTENDED USE 70 RBE
CPROJECT HEO DERFT LT
CONTRALTOR B 3 I M
. FRODUCER B CHA b
- PLANT NEOLR
UNET OF MaTEr
SEMDERS N
SAFPLERY BY
PATE ZaAMPLED iu,

WFE R SURFOLE
R QETY

STEVE AHalLYS TR

STEVE G, REY
T W 0.0
PR UR O]
e 0.9
o G0
XS 1”” el
4 JERC TV
s 200.0
i RO LG
RN
2IRLS
EE I

A4.,0

QMAO

2AHL.0

Bl WY,

PERCENT

L TMORLE

if‘q!i

STREETS

STREET

% RET

0. 00
&, 08
&0, GH
&L 08
13,44
(R PY
13,5
13,98
TEL T
ja.,.7a
‘.\:) A i f
ALY
SN
0,06

F482.000

SURE O BETHTRED WTY.

3? fﬁiﬁ%ﬁggrvfw g
%

B 000
5L 000
DB

| BHOT. H00

1., 9,000

iﬂNﬁILﬁ

FIRERLYH P B0 .02

G, LA

) AP HALT ‘
‘3H WP r. 199 Gy o

nES, UI @ A0 FL 309 i, HEG,

COFTES T

H?Y“ﬁ!TTG CONGCRETE
FLIME ‘

Mw?',..ﬁ RECEY

O SMELQUIST

ALY

Pie T E R G 8

LAFe i ARCH-T1 Y

COURTY  WOODEUFRY

CONTRA0T RO

(CONTARINS (.32% ASPHADUR) -

TATE REFDHRYED 44900

Pas s NG

s g
A I"';.‘; i

G, 0
0. 60
Q.6
TR0, 00

FAGY LT

-



Lli

FRDTRECT

CoPres

B,

T

i [}EH‘

u\ui

JRRIETS

(R

uﬁéll
. %l]l [
OLOGK

YIEVE ANALYSITE

SEEME

JRCIN

Uliﬁl

RO Y

TUWETLE

27 -

M
LAY D EA TS
ReTHMIHOUE

SECTION OF

RECD 1171478

GE R uORET

.6 GG
0] 0,00
.0 0,00
2005 .43
e " P4.0%
T th.d4
SRR (RSN
20,0 14,47
SEALR 16,32

- ty A 4 A £33 9
A BCIN i4.E

NEE
WTE.

STREET

HATERTALS

LA MO BRES-FE

COUNTY LJﬁ?é)I)I%LIFQW’«aEf{[3lj}{
CONTRACT N
(CONTAINS 0.32% ASPHADUR)

DATE REF QR ESRT

FERCENT FAFTING

% PO

T
.00
100,60

BELET

41.3&
O )
i {} 1' Lot N

AL G0
X
0.0
0. 60

‘J
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£ HH"F! Vo Il l’sfi R AT LN

a.luiﬂhﬂfﬂFf
VEET REPORT - BLTUMTHOUS MaTERTALS

SHALT 11
e BE

BORURE/RCE
O -CETY STREE

Lk Ml ARGs--7ia

CELINTY WODDELRY

FRODUCER BEOMER GO,

CPLANT  SEOUX GIYY, 18
UNIT OF MaTERIAL ME - BLOCK SECTION OF STREET (CONTAINS 0.32% ASPHADUR)
SEMPERS N FeRag-37 : - -
SOMPLED BY  aLLAH anD T '

CDATE SAMPLED $0-24.78 DATE RECDH 11178 DATE REPORTED 41976

CORTRACT MO

STERE ANAOLYSTY  PERCERT oSSl lll:
STEME G BT 4 RET ARG

Foed S0 OS] 0, G5
i, 009 0,0 .60
LY LRy
O IR A
16H.94
5,08
15,43
14,084
Tér. 46
i P8

G.tY HLED

RN B F AL

S.5E 0y, B0

ORI o, ey

Ay, Qo
RETATNED WTE. 1A B

-"‘HI T SR A0
- 1] G400
.I.I ,I. e l,__.l._. :U Ly 2 AAG
vHALL STARILIYY : HRE.000
MARSHALL FLOK 6,91 1M, 1013

AMDITREDT TENITLE ZTREROGTIL PYT JELA
Strength Retention |

Marshall Stability (orlglnal) 3122
Marshall Stability (after soak) 2692

% strength retention 86.2

COrlEs T0:

ASFHALTIL CORCRETE
S REIMP :
k. iii"'l...[,] BT

e [zl L. i
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CTHMY DEFARTHENT OF fth“IUh?ﬁ?iﬂN
- | UFFICE 00 MATERTALS
o : LB ORATORY
L ' PEET O REPORT = BATUMINOUS MATERTALS

1 AEFHALT i1~ Ty P48 AR B ARCE-TEY
. L e Ko STOME OLTY

COUNTY  wOODRURY
>5”HI1H
Cram CONTRACT N
N WS TEN X

COTI0M OF STREET (CONTAINS 0.32% ASPHADUR)

TUTTLE | S R
£ BATE RECD 4974778 DATE-REPORTED 11/9/78

- STEZE ARalY ST PERCENT Fassing

FEEAE G RET HORET % P3G

e [ e 8.9 0.00 NG
3 ¢, O H0 D, G0
W, 6 CHLO0 100,00
— B0.5 240 B9
{4, = B,y 88,0119
§H FRC AT TG
» RATL0 P8, 99 WA
h DAOLG IS8R 41 .8%
DERALD A, 2 DA
; DOTLG 4a,24 11.38
— 03, 5,74 5, &4
BB 201007 3,54
BELG O RL54 0,00
- REN 6,006 9,006

M P55, 000

Wi §A54, 800
- FI GRAVTTY

ETHRLLITY RYEE .0
FILOW G 04 Fi, VOO0

T THRIRECT VENSLLE STEENGTH - P
‘ SENR T

“i [ﬂ 146 F. Sow llh Hit, HATE

LASEH. CONG,
Lo e
BLOSTELOU LS

;wr”’lexl}

By




-3
Fubda BEFARTHMERNT . OF

AFES LasiRAT
TEST REPORT ~ BLTUMY

CASPHALT MIK-TYRE R SURFan
S THTENDED USE T RmE A
‘f\fiﬂifﬂi N BEPT. LN
CONTRALTOR BROMEER CONST. G0,
PRUDUHEF ‘ RFHMW” I IR 3 N
FLANT
HV!T

an!iinl E

U% BLOCK FECTION OF

PFLED | ALL SOTHTTLE _
DATE ‘uMlilD § G2 7 DATE RECD § -

SIEUE G L RET 4

4,6
G.0
G.0
f", ('\ ’EE’:
EU? )
2O
a8 2RSS
S i
O 280 1
B 98,0 i
T B
EA020 2L
HUH 2.0
FHH 2eLs

CBEY BT 1?37d00
SUEDF RE

f“t [Jhl FGAETE BY X TRAL TIOM BHL100
CTHFER BY EXTRACYION - AL EO0
) FLO GRaAVITY N0/
MakSHALL STaRILTTY A5G, 609
MARSHALL FLOW @, 04 T, G.060

fNHIRECT TEHSILE STRENGTH  pSI K.y

CORIES TO:

‘-ﬁ?iHﬁlliL CONCRETE
;-\ §

§A2!
USED DM CITY STREETS

Gk

NOWY

} A

!

STREET

TEL

RET

0,00

- 0,00

0.00

P .(J.T

T
WL A8
Py
50EA
1..96
F 86
.00

Tad D WES.

TRAMS OF Tariom
QFFECE O WATERIALZS

HeTERInLY

Leds D
COLMTY
CGHEhHLT

({CONTAINS 0.32%

DATE

SRR ﬂNnE’“l% PERGENT. PASSTING

ORIG

Oof

0,00
TR60.00

PT.LEEH
a7.0%

R e

L 9
4,7

’) (? i::l
P

PALA L BHG

ARDE-T1 6
WOHID RO

MO

llIHh#LD (IR R

ARy C. BROWMN

TTHG T ENGITNEER

ASPHADUR)
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.. Asph. Concrete
IOWA DEPARTMENT CF TRANSPORTATION Shelquist
Highway Rivision ' ~EEarley
FORM 257 \ -
WM 4-71 Office of Materials
| TEST REPORT — BITUMINGUS MATERIALS
Material ____ _Asphaltic Concrete @ 5.5 % Laboratory No. ABC8-~724

Intended Use._.

| Project Ne; _grlwﬂw@nt Information .County Linn :
Contractor | | .
Produc‘er i
Plant__ S

Unit of Material

‘Sample.without asphudur for central lab; for

experimental testing and analysis.

Sampled by

e Sepdar'a No. 2

Date Sampled ... - Date Ree'd 11678 Date Reported

11-14-78

SIEVE ANALYSIS — PER CENT PASSING

4

N0, 2001 -

1 T 3471127 1347 ] Noo 4| No.8 [No. 16| No. 30| No. 50{No. 100
[4 " -
100 7 95| 78 | 61 | 47 | 31 | 17 | 11 |9.5
% Aggregate—By Exemction . ... R 94,4 %
. % Bitamen—By Extraction . . . ... ___ e 2 5.6 %
" o Pag. No. B after 16 Cycles F&T, Water-Alco. Sol. .
% Psg. No. 8 after 20 Cyclea F&T, Water Solution
% of Weanr, Los Angeles Abrasion, Grading
Liquid TAmEt . o e .
Plastic Limit __ . e e e e e et e e e 1 2ot e S et o e
Pleeticity Index . e N
‘ COMPACTION & STABILITY TESTS
Laboratory Density (Specific Gravity) E : 2.34
Marshall Stability (Ibs.) 2817
Marshall Flow (ins.)} 8 '
Hypem Side Pressure (PSI).
Indirect tensile strength p.s.i. 20.2
. . . .,-f’ > - .
DISPOSITION: . By d%mrrme  Lop. dTPS s,

Testing Engineer :
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Asph. Concrete

TOWA DEPARTMENT CF TRANSPORTATION Shelquist
: Highway Division ——denrley

© FORM 287 ' ) ) : ., :

20M 4=7) o Office of Materials

| TEST REPORT —- BITUMINOUS MATERIALS

Material ,g,,w.;_m'l&s?halt\ic;ccnc:nete B..8.5.%. Labomtory No._ ABC8-725

Intended Use
: Pro}‘e‘c: No. U~-7 Department 'Informat ior}___(:onmy Linn -
. Countractor -__._-;... ....._w___‘____"_..-__.-.‘._..._-...M_. ““““““ — o,

Pro&uccf' S e N v =

Plasit._._.

. Unit of Material,_Sample with asphadur for central lab for experimenial

testing and analysis.

- - Sender's No..

" Samhled by.

- Date Sampled ... : ... Date Rec'd 11-6-78 Date Reported

11-14-78

SIEVE ANALYSIS — PER CENT PASSING

. P _
TA™ ) 3 AT PE/2 1 3R Noo4| NoB [No. 16| No. 30 No. 50|No. 100 {No. 200}

[
190 96 78 61 46 31 ie il 19.2

% Aggregate—By Exteaction ... i 94.7 %
% Bitumen—By Extraction 5.3 %
% Pag, Ng. 8 after 16 Cycles F&T, Water-Alco. Sol. . —_—

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

%o of Wear, qu Apgeles Abrasion, Grading . —

Liquid Tamit . e i

Plaetic Limit N .

Plasticity Index : -

, | COMPACTION & STABILITY TESTS

_ Laboratory Density (Specific Gravity) 2.34

Marshall Stabilfty (Ibs.) 3045

Marshall Flow (ins.) 8

Hveem Slde Presswre (PSI)

Indirect tensile strength p.s.i. 30.8

Retained stability percent 90.5

o *
By .. L b ( v




- 33 S oonmPin. Jonurere
- . Shelquxst
IOWA DEPARTMENT OF TRANSPORTATION‘-%earley
Highway nivision

;g;M:j;] . Office of Materials
' TEST REPORT —= BITUMINOUS MATERIALS
Material . . Asp}_@li;gﬁCQngr ete @ 5.5% Laboratory No. ABCB-726

Iﬁtex}ded Use oo o

Project’ No. U-7__{Dept. Info,)} ~. Connty Llnn
Contractor . e e e »_m....f. e e

Producer . ... i e i i

i;lant_.._..._..

UmtofEEMHﬂ,msample WL%h Asphadur for Central Lab forfeﬁpérimentai

testing and analysis.

" Sampled by ... . Sender's No.__ %

Date Sampled . __________ Dato Rec'd 11-6~78 Date Reported 11-14-78

SIEVE ANALYSIS . PER CENT PASSING

1% Vral3a ) 12 | 387 | No.4 | No.B |No. 16| No. 30| No. 50 |No. 100 No.200

100| 96| 8ol 3] a7l 31| 16| 11| 8.7

% Aggregainy Exteaction . ... ..... . — w__‘._.___m_w'ww 94.7 %
% Bitumen--By Exivaction ... . e ‘ — _ . 5 3%

% Pasg, Mo. 8 after 16 Cycles F&T, Water-Aleo. Sal
% Psg, No. 8 after 25 Cycles F&T, Water Solution ..
% of Wear, Los Angeles Abrasion, Grading

Liquid Limit.
Plastic Limit .
Plasticity Index .

Rz,c,o %p Qr e e r e ,
Indirect tensile strength Pa.S.i. . 30.0
' COMPACTION & STABILITY TESTS
Laboratory Density (‘ipecxﬁc Gravity} . L . 2,33
Marshall Stability (Ibs,) ' : 2948
Marshall Flow (ins.) . 8
Hveem Side Pressure (PSI) - o
RECOVERED ASPHALT ' i '
Penetration @ 77° F., 100 gms. 5 sec,. 33
Aps. Vis., & 140° . 300 mm. hg. (Poises) 7900

) g‘::@ 4"’0 N e

DISPOSITION: : By . looovEm _ :
Teoting Engineer
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TOWA DEPARTMEN_’I‘ OF TRANSPORTATION

Asph. Concrete

Unit of Material

' Sample with Asphadur

_Testing and analvsis.

Shelguist
. Highway iivision ——dearley
. -FORM 257 . . .
C20M 471 Office of Materials
o TEST REPORY —— BITUMINOUS MATERIALS
Material __.___Asphaltic Concrete @ 5,5 % Laboratory No.. ABC8-727
Intended Uso
P_rbject ‘No.‘ U-7 Department Information County Linn
Contractor . - S
Producér _ | e e e - SR - e s
Plant____ o~

for Central Lab for experimental .

Sampled by..... ——

Date Sampled

Date Réec'd

11-6-78

Sender’s No.

SIEVE ANALYSIS — PER CENTY PASSING

Bi'wﬁ*“

1% | 174 34" | 1727 | 387 | No.4| No.8 |No. 16| No. 30] No. 50]No. 100 No.200
' 7 _ : ‘ :
100 | 97 80 62 46 | 31 | 17 12 19,7
% Aggregate—By Extraction e 94.6 %
% Bitumen—By Extraction - S . 5.4 %
% Peg. No. 8 after 16 Cyclos F&T, Water-Alco. Sol ____ . .
% Psg. No. 8 after 25 Cycles F&T, Water Solution ... - —
% of Wear, Los Avgeles Abrasion, Grading . i
Liguid Limit __ _ _. _. e
Plastic Limit S . e S —
Plasticity Index e —
COMPACTION & STABILITY. TESTS .
Laboratory Density (Specific Gravity) 2,34
Marshall Stability (Ibs.) 2843
Marshall Flow {ips.) _ 7
Hveem Side Pressure (PSI)
Indirect tensile strength p.s.i. 28.3
o C- . ] e
. o . - v&n‘WW’WIJ .
DISPOSITION: i ""'““’”ﬂ Cro &

Tosting Fnoinasy



.= 35 - . - .Asph. Concrete
_ IOWA DEPARTMENT OF TRANSPORTATION - Shelquist
: Highway pivision - AR ley
- FORM 257
20M 4~71 Office of Materials
TEST REPORT — BITUMINGUS MATERIALS
Material A:’Epa?“{:};c Concre-twe@ 5.5 % ‘ Laboratery No. AB¢8“728
- Iniended U0 e ot s mmm ¢ e
Project No. ‘ U-7 Department Information County Linn
Contraétor e o e e 2 e
_ Producer ... e e e e
Plant ... o B
— Dnit of Material ‘ Sampie with asphudur for Central Lab for exparimental .
- | Testing and analysis.
_ :
k Sampied by — e — Sender’s No.. 6 _
. Date Sumpled " _Date Rec'd ... 21=6-78 Date Reported.  11-14-78
SIEVE ANALYSIS we PER CENT PASSING
1% | 17 /] 3471 1727 | 347 ] No. 4| No.8 |No. 16| No. 30] No. 50|No. 100 [No. 200]
7 ) o B
— I 100 95| Te| 57 431 29 151 - 11} 9.0
% Aggregate—~By Extvaction . . . —— 94.8 %
% Bitumen—By EXtraction ... ... ... e e il B2 %
% Psg. No. 8 after 16 Cycles F&T, Water-Alco, Sol, . " ‘
_ % Pag. No. 8 after 25 Cycles F&T, Water Solution ...
. % of Wear, Los Angeles Abresion, Grading —
Liguid Tdmit . . . e et
Plastic Limit . . . . o -
- Plasticity Index ... . . _ . e o s e s
o Rice Sp. Gr. 2,478
- ' Incilrect tenf-}lle strenqth P.S, l. 33.1
' COMPACTION & STABILITY TESTS ] . ‘ .
Lahoratory [}ens:ty (Specific Gravity) _ . 2.34
Marshall Stability (1hs.} L 3170
Marshall Flow (ins.) ‘ _ -8
Hveem Side Pressure (PSI) ) o
. RECOVERED ASPIIALT ' ‘
Penetration & 77°F. 100 gms 5 Sec. . : - 35 :
Abs. Vis. @ 140°F. 300 mm. hg. {Poises) . o 5570 .
C : ‘ o ot A A~ A
e : P e spepece e Py -4 A S
- DISPOSITION: | By &8ss s

Testing En.gine@r . |



. - 36 -~ . - Asph. Concrete
IOWA DEPARTMENT OF Q‘RANSPOR'I’A'I‘ION Shelguist
Highway I'ivision g @r ley

. FORM 257 : . .

. 20M 4-71 ' Office of Materials

TESY ﬂEBQR‘F.m BlTUMlNQUfS MATERIALS

' Matetial WASphaltiC Concrete @ 5.5 % Laboratory No. AB C8_729m
Intended Use e e
i Project Na.._ U~7 (Department Information) County Linn o

- Contractor ... ._ . - . i,

.Pm_d-uce,l"

Plant_______ | —

- t}nit of Material Smmlth AMmiumumMmmxpcx;meﬁ el oo

‘ testinq and analvsis

Sampleti by - I : Sender's No..o ...
Dale Sampied N .. Date Rec'd 11-6~78 -Date Reported 11-14-78

SIEVE ANALYSIS — PER CENT PASSING

[

VW [ 17,1 34" | 1727 [ 38" | No.4] No. [No. 16] No. 30] No. 56 No. 100 [No. 200
100 | 95| 76 | 61| 46| 30 | 16 | 11 |9.1

R

% Aggregatwﬂy Extraction . — — Q4.7 o
© % Bitumen—By Extraction 5.3 % .

% Peg. No. 8 aflter 16 Cyeles F&T, Water-Alco, Sol. _ .. .. .. .. e

% Pasg. No, 8 after 25 Cyclea F&T, Water Solution . — .

% of Wear, Los Angeles Abrision, Grading - : e

qumd Limit e

Plastic Fimit . ... ... i

Plasticity Index . .. _ - -

COMPACTION & STAB!UTY TESTS _

. Laboratory Deasity (Specific Gravily) 2. 33

Marshall Stability (Ibs.) - ' 3408

Marshall Flow (ins.) . . 8

Hveem Side Pressure (PSI) ‘

Indirect tensile strength psi 32.6

Ry ' ' : Tem_ng Engineer -

e



