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A. Thin Film Oven Tests (ASTM D1754)
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DUCTILAD D002 treated asphalt binders display improved aged characteristics.
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DUCTILAD D1002 retains more of the ACS original viscosity and ductility under laboratory aging tests.
B. California Tilt Oven Asphalt Durability Test
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Under simulated desert conditions, DUCTILAD D100G25s improvements are dramatic.
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B-8 1)} Ralumac



CORRECTED REFORT 77
T0WA DEFARTHMENT OF TRANSPORTATION
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN
LAR LOCATION DISTRICT 4

Lo

HIX, TYPE AND CLASS: RﬁLUﬁﬁC | LAB NO. ABDZ2-135
INTENDED USE:

STLE  3/8° | SFEC. NO.  SF-413 DATE REFORTED 68-31-82

COUNTY  POLK & ROONE S PROJECT HMP-+700--69~77

o MP-1704 ~-69-08
CONTRACTOR  N.E. WEST -

FROJ. LOCATION U.S. 49 FROM JUST M. OF 15T STREET IN ANKENY N. 5.0 MILES

ON: I0WA 37 FROM JUST N. OF U.5. 30 NORTH & EAST, AFFROX. 3 MILES
AGHE. SCURCES 378" CR. LST. — AMES MINE -~ STORY €0.

JOB MIX FORMULA AGGREGATE PROPGRTIONS: 100% AAT2-401

T R HIX FORWULA - COWBINED GRADATION

f-1727% 4° 3?4* 1727 378" ND.4 NO.G HiJ.16 ND.30 NO.50 NO.100 ND.200
100 80 36 42 34 24 17 t2

TOLERANCE : : :
PARTS RALUMAC ADDED $0 Y- i 4

ASFHALT SOURCE AND ﬁPFFBXIHATE VISCOSITY  RALUMAC =
FIASTICITY INDEX

%l PH. IN MIX . | 6.0

7.1 8.2
NUMEER OF HARSHALL BLOWS, - 50 30 50
HARSHALL STARILITY - LES. L3700 3722 2667
FLOW — 0.0% IN. i3 16 25
SF.OR. BY DISPLACEMENT(LAER DENS.) 2.33 2.34 2.36
BULK SF. GR. COMEB. DRY AGG. ' 2:647 2.617 2.6%7
SFL. BRL ASFHL @ 77 OF. - ‘ ‘ 1.0264 1.026 1.026
CaALC. SOLID SF.GR. . 2.43 2.39 2.35
» VaInsS - CalC. 4.1 2.1 -0.3
RICE SP. GR. '
#» VOIDS - RICE . : ‘ :
4 WATER ARBSORFTION - AGGREGATE §.31 134 1431
4 V0IDY IN THE HMINERAL AGGREGATE 16.3 16.9 17.2
4 VaMiaL FILLED WITH ASFHALT 74.7 o 87.4 ' 101.5
CALCULATED ASPH.FILM THICKNESS{MICRONY) e - 6.7 7.2

A CONTENT OF 14 PARTS TOTAL EMULSION AND 9 FARTS TOTAL WATER IS
RECOMMENDED TO START THE JOB. THE MIXTURE ALSD CONTAINS 2 PARTS
TYFE 4 CEMENT AND 2 PARTS ADDITIVE F.
CORTES:

ASFH. MIX DESIGN

R. HUMPHREY

B. DUNSHEE

R, SHELQUIST

T ZEARLEY
Q;ETA CACKLER
N, B, WEST

KEN GILL
DIST. 1 LAR ‘ : KENNETH M. MEEKS :
F. BLAIR DISTRICT {1 MATERIALS

SIGNED: BERNARD €. BROWN

Eal o R Y LR R R o B RN T ol el o
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B-2 1} UltraPave
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T0WA DEFARTHENT
RFFICE OF

GF TRANSFORTATIUON
MATERIALSY

ASFHALT CORNCRETE MIX DESTOGN
dLaX LOBCATION AMEY
MIX, TYPE AND CLASS: TYPE B CLASS 2 LAR NO. ARDE-BY

INTENDED USE:

SIZE  3/40

SPEC. NO. 7453 DATE REPQRTED T-6—83
COUNTY  STORY PROJECT  SN-47P3(3)~-B¢-85
CONTRACTUOR  MANATTS
FROJ. LOGATION ON E. 29 FROM S44 3 MI. N OF NEVADA EAST 3.0 MILES

AGG., SOURCES Z/3" SRAVEL - BROCK
FIT=STORY CO.; 3747
JOB MIX FORMULA AGGREGATE FROFORTIONS:

FIT-STORY €0.;
WASHED GRAVEL-CHRISTENSON FIT - STORY CO.
GE% AATI-376;

A4

CR. GRAVEL-CHRISTENSON

13X AATI-379: 204 AAT3-380

42" 4v 34

/2% 3/78°  NiG.4 NDL8
190 9Y 25 o 39 54
TOLERANCE: 28/100 7 7 -

75 BLOW MARSHALL DENIITY :
ASFHALT SGURCE AND AFPROXTIHATE VISCOSITY
FLASTIGITY INDEX
# ASFH. IN MIX :
NUHBER QF MARFHALL BLOWS
MaRSHALL STARILITY - LRE.
FLOW ~ 9,01 IN.
SFLER. BY DISPLACEMENT(LAR
RULK 8P, GR. COME. DRY AGG.
SF. GR. ASFH. @ 77 F.
CaLC. SOLID SPLGR.
HONGIDS - RALL,
RICE &F. GR.
¥ VOIDE -~ RICE
% WATER ARSORPTION -~ AGGREGATE
% VOIDY IN THE MINERAL AGGREGATE
NoVLMLA. FILLED WITH ASFHALT
- CALCULATED ASFH.FILM THIDKNESS (HICRONS?
FILLER/RITUMEN RATEC
A CONTENT OF A.504 ASFHALT I8 RECOMMENDED
¥ ALSO CONTROLLED BY

DEMS .

COFIES:
ASFH. MIX DESIGN
L SNEATYR(E) ~~51 -85,
R. HUMFHREY
JESFERSON
D. JORDISGN
K. SHELAUIST
o ZEARLEY
MANATTS
W. OPPEDAL

STARY

FILLER/ZBRITUMEN RATIO.

NO.1A
42

ROCH -
MaF.
5.5
B0
4387
7
2.32
A 055
1.02%
2.48
b3
2.45
5.2
.48
17.4
64,0
8.5

TO START THE

STGNED:

JOB HMIX FORMULA - COMBINED GRaADATION

NO.Z0  NOL50 NO.100 ND.200
34 17 Tt 4,432
5 3%

2.35
574 FOISES

6.5 7.5
50 - RO
§4%7 B76
9 15
2,33 2.34
2,655 2,655
1,029 §1.029
2. 44 2,40
4,5 2.7
2,41 2.38
&.4 1.7
1.18 .18
18.0 18.3
75.4 B .6
10,4 12.2
0.7
Jdon,

KEANARD C. BROWN

TESTIMN FNRTMEER
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B-10 1) Asphadur Binder
2) Asphadur Surface
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TS a——

TOWR DEFARTHENT OF TRANSPURTATION

OFFLCE OF MATERLALS
ASFHALT CONCRETE MIX DESIGN
LA LOCATION AMES
MIX, TYFE &ND CLASS: TYPE & ASFHADUR LAE NI,  ARDE-4
INTENDED USE: BINDER
SIZE 34 CSPEC. NO. 1048,  DATE REFORTED 3/31/88
Sp-729

COUNTY  FUTYAWATYAMIE FROJECT  TR-480~1(117) 61 2=78

CONTRACTOR - OMNI ENGR.

FROJ. LOCATION MO. RIVER TG -39

AGG. SDURCES  CR. LET. & SAND -~ SCHILDBERG, CRESCENT, POTTAWATTAMIE CO.
JOR MIX FORMULA AGGREGATE FROPORTIONS: ©95% AATH-25; (%% AATHE-26

JOR MIX FORMULA - COMBINED GRADATION
f-i73% 4% F/4Y 4/72% 0 3/B" NOLG4 0 NOLG NO.ié NO.36 NO.36 NO.106  NO.20e
106 Y a0 &4 34 24 26 té 7.3 3.9 5.4

TOLERANCE: %8/400 7 7 7 bl 4 2
ASFHADUR ADBED :

ASFHALT 5UQHCL AND AFPROXIMATE VISCOSITY Kack 2350 FOLISES
FLASTICITY INDEX

% ASFH. IN MIX 4,25 5.25 .25
NUMEER OF MARSHALL BLOWS 75 75 75
MARSHALL STARILITY - LES. o 3065 2857 2405
FLOW - .61 IN. 13 i4 - )
SF.GR. BY DISFLACEMENT(LAK DENS.) 2,338 2.35% 2,360
BULK SF. GR. COMB. DRY AGG. 2.633 2,633 2.633
SF. GR. &SFH. @ 77 F. : 1.036 1,036 {.036
CALC. SOLID SP.GR. 2.503 2,466 2. 431
% VOIDS - CALL. 6.59 4.35 2.92
RICE SF. GR. 2. 459 2,424 2,444
% VOIDS - RICE 4,92 2.76 2.42
% WATER ABSORPTION ~ AGGREGATE Y N R
% VOIDS IN THE MINERAL AGGREGATE 14,98 ERE 15,97
% V.M.4. FILLED WITH ASFHALT 56,03 71.49 84,73
CALCULATED ASFH.FILK THICKNESS (HTCRONS)  B.25 §6.48 §2.71
FILLER/BITUMEN RATIG §.47

A CONTENT OF 4.46% ASFHALT I§ RECOMMEMDED TO $TART THE JOE.
¥ALEO CUNTROLLED BY FILLER/ZBITUMEN RATIO. NUC. COal.: INVALID
CORIES:
ASFHALT MIX DESIGH
BT 4BOT (A TIO1 278, FOTTAWATTAMIE
G, MILLER
K. COOK
. MONRGE
J. SMYTHE
D. HEINS
OHMNT ENEGR.
W. GFFEDAL

SIGNED: GRRIL J. LANE, JR.
TESTING ENGTHEER
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LW DEPARK T MEN T W Je@NSPUR AT TUN
IFFICE OF MATERIALS
AEFHALT DONGRETE MIX DESIGN

LAR LOGATION ARES
MIX, TYFE AND CLASS: fYWE A ASFHADUR LAk NO.  ABRDE-Y
INTENDED USE: SURFACE
SIZE  3r4° EEC. NO. 1048 DATE REFORTED -4/5/88
COUNTY  FPOTTAWATTAMIE FROJECT  TR-480-1(417)Q~~{2-78

CONTRACTOR  OMNI ENGR.
PROJ. LBEATION MO, RIVER TO {-2¢

AGL. SOURCES RUARTZITE CONC. MATLS., FIOUX Falls S.D.; CR. LST. -~SUHILDBERE,
CRESCENT, POTTAWATTAMIE CO.; SANE - MARTIN MARIETTA, GRETNA NE
JOB MIX FORMULA AGGREGATE FROPORTIONS: &%X A4T8-27; 20X AATB-28; 15X A&TB”??
JOE WMIX FORMOLA ~ COMEINED GRADATION
=724 1Y E740 472 378 NOL4 NOLE MOL16  NOL39 NOL30 NOL16O  HNO.L200
100 93 &9 48 37 31 2E " 15 P4 6.3 ALY

THERANGE: 9374068 7 7 T 5 4 2%
HYDRATED LIME & ASFHADUR - a4bBDED '

ASFHALT ROURCE AND aPPROXIMATE VI?PG$1?Y KGOH ~ 2356 FOISES

PLASTICEYY INBEX

X ASPH. IN MIX 4.0 5.0
HUMBER OF MARSHALL ELOWS vl . 75
MARSHALL STARILITY - LRS. 2E4E 3497
FLOW - .89 IN. 14 g
SPLGR. BY DISFLACEMENT(LAE DENS.) T R.3%4 2,379
BULK SF. GR. COMB. DRY AGH. S 1 D634 )
T B I A 1600 1,63
CaLt. SOLID SP.GR. 2.492 2,454

% OVOIDS ~ CaALC, 5,47 R 1- T
RICE $F. GR. 2,472 2,440

% VOIDS - RIGE 4,69 2.56

Z WATER ABRSUORFTION ~ AGGREGATE 9,46 G.40

% VOIDS IN THE MINERAL AGGREGATE 14,93 14,20

Z V.oM.on. FILLED WITH ASFHALT &1 .28 7. 80
CALCULATED ASPFH.FILM THICKNESS (MECRONG) 8.33 19.52
FILLER/RITUMEN RATILID i.44

A CONTENT OF 4.3% ASFHALT I ﬁFCDMViNDIO TO START THE JOR.
* ALEG CONTROLLED RY FlLLEh/UJTUMLN RaTiO. RNUG. Cal: NORE,
NOT ENOUGH MATERTAL. -
COrIES:

ASPHALT MIX DESIGN
TEHR4E0- 1 (A1) @~ 278, FOTTAWATTAMIE

G. MILLER

W, CooK

R MONROE

Joo SMYTHE

L. HEINS

OHNT ENGRS.

W. OPPEDAL

FIGNED: ORRES-J. LANE, JR.
TESTING ENGINEER
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B~11 1) Ralumac Design
2) Ralumac Performance
3) Ralumac Rut Filling
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KOCH MATERIALS COMPANY
Chicago, ¥l.

DATE: 046-08-88 SALESMAN: Bill Miteff
CUSTOMER: Scott Const. FILE #: RAL-BBO4

SOURCE: Franklin, Wi. Agg. #1

RALUMAC MICROSURFACING DESIGN

GRADAT ION: :
: Ralumac = Ralumac
Sieve Percent Percent Type I Type 1T
Bize Retained Passing Spec. Spec.
3/8 0.0 100.0 100 ’ 1006
#4 7.0 3.0 20 — 100 70 ~ 90
B8 26.8 66,2 63 - 20 45 - 635
16 23.5 42,7 40 - 65 30 - B0
30 13.8 22.0 25 - 45 19 - 34
50 ?.9 19.0 15 - 30 12 - 25
100 - 6.6 12.4 10 - 21 7 - 18
200 4.5 7.9 5 -~ 13 4 ~ 12
MARSHALL SPECIMEN:
Residual Stability Flow VMA VTM Density
Asphalt at 140 F .01 inch : : lbs/ct
Content 1bs.
W 6.0 3055 9 19.7 7.0 142.8
6.5 3067 i3 19.4 5.8 143.7
7.0 3702 15 17.7 2.4 147.9
7.5 I33b 14 17.9 1.6 148.2
COHESION TESTS:
Max . -
A % “ % Mix Set Cohession at (min.)
PC Water Add Emul Time Time i5 30 60
/74 - 5 2 10 120" 7 17 17 17
172 5 2 10  gon 6’ 19 19 20
/4 ‘ o) 2 10 - BO” o 16‘ 12 i2

172 4 3 i0 110" &7 17 18 i8
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e KOCH MATERIALS COMPANY
Chicago, Il.

DATE: 046-08B-88 ‘ FILE #: RAL-B8804
CUSTOMER: Scott Const. . SOURCE: Franklin, Wi. #1
SALESMAN: Bill Mitefdf
Fertormence Properties vs. Residual Asphalt Content

Stsbility - 140 F Density

(1bs) T (lbs/ cf)r
4,000‘ 1 ' 148 1
3,500 1 ,,»f””’:’ﬂddi . 126§
3,000 1 ¥ ¢ 144 I .
2,500 ; 142 :
2,000 : . ' 140 [
3.9 é 6:5 % : 7:5 é 3.5 é 6:5 % 7:5 ;
Residual Asphalt Content Residual Asphalt Content
Flow Z Voids — Total Mix
.01 inch 7y +
16 * _ 10.0 ¢
14 ! 8.0 ! )
12} 6.0 1
o} a0 |
B : 2.0 :
9.5 é 6:5 % 7:5 é D.0 é 6:5 % 7:5 é
Residual Asphalt Content Residual Asphalt Content
% Total Voids filled with Asphalt % VMA
?0.0 : | 19.0 ;
80.0 | 18.0 1§
70.0 : 17.0 !
0.0 | | 16.0 1
30.0 : 15.0 ‘: .
5.5 é 6:5 . %' 7:5 é 5.3 é 6:5 %’ 7:5 é

Residual Asphalt Content Residual Asphalt Content
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Rut Filling with Micro-Surfacing
Rut Width Lbs./Sq. Yd. Laid
727 25 50 75 99 124 149
667 23 45 68 91 114 136
e 407 21 41 62 82 103 123
| 547 19 37 56 74 93 111
48” ‘ 17 33 50 56 83 99
367 13 25 37 s0 62 75
Rut Depth 257  .s0¥ 757 1.07  1.257  1.50%

The 487 and the 72” wide rut boxes are most commonly used. When the

rut boxes are in use; any rut demanding more than 50 lbs./sq. yd.

pulled in two pr more passes.

{;f Micro-Surfacing
Pounds per sguare yard~straiéht suprtacing
3&6* - 12 25 37 A9

by 1/8” 174”7 3/8”% 1/2%

is
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B-12 1) PAC 30 Binder/Surface



T R A I 8‘.)8!' FRANSFURTAT [ON
OFFICE OF MATERIALS
CASPHALT CONCRETE MIX DESIGN
LAB LOCATION ANMES
MIX TYPE AND CLASS: TYPE A LAB NO.  ABD6-93
. iNTENDED'USE: BINDER & SURFACE
SlZe 1 /2" . SPEC. NO. 1010 DATE REPORTED 6/23/86
COUNTY ~POLK PROJECT W.0. 0206-85~009
CONTRACTOR B. M. ASPHALT
SROJ. LOCATION IN DES MOINES ON FLEUR DR. FROM MCKINLEY TO R.R. VIADUCT
\GG. SOURCES QUARTZIT - WEAVER, SAUK CO., WI., LST. CHIPS — MARTIN MARIETTA,

AMES MINE, STORY CO.; SAND - HALLETT, €. D. M., POLK CO.
108 MIX FORMULA AGGREGATE PROPORTIONS: 557 AAT6-272; 12.5% AAT6-273; 32.5% AATS*Z?S

JOB MIX FORMULA — COMBINED GRADATION
-1/2" 1™ 3/4" 1/2" 3/8" NO.4 NO.8 NO.16 NO.30 nNO.50 NO.100 NO. 200
100 95 68 52 40 26 14 6.9 5.0

OLERANCE @ S8/100 7 7 5 4 2

SPHALT SOURCE AND APPROXIMATE VISCOSITY BITUCOTE POLYMERIZED-2450 POISES
JASTICITY INDEX

ASPH. IN MIX 5.5 6.5
JMBER OF MARSHALL BLOWS 75 75
\RSHALL STABILITY ~ LBS. 2213 2027
OW ~ 0.01 IN, 9 11
>.GR. BY DISPLACEMENT(LAB DENS.) 2.321 2.347
ILK SP. GR. COMB. DRY AGG. 2.646 2.646
'. GR. ASPH. @ 77 F. 1.025 1.025
LC. SOLID SP.GR. 2.449 2.414
VOIDS - CALC. . 5.23 2.76
CE SP. GR. ” 2.443 2.414
VOiDS - RICE 4.99 2.78
WATER ABSORPTION — AGGREGATE 0.54 0.54
VOIDS IN THE MINERAL AGGREGATE L o17.11 17.07
V.M.A. FILLED WITH ASPHALT 69.42 83.83
-CULATED ASPH.FILM THICKNESS(MICRONS)  9.42 11.34
LER/BITUMEN RATIO 0.85

CONTENT OF 5.9% ASPHALT IS RECOMMENDED TO START THE JOB.
YTE: ASPHALT DID NOT COWPLY WITH ALL P.A.C. 30 CRITERIA.
WPIES:
ASPH. MIX DESIGN
W.0. 0206-85--009, POLK
DISTRICT 1 ENGR.
J. BELLIZZI
R. MONROE
K. MCLAUGHLIN
D. HEINS &G Ao ia. (E-26-E 6)
2. N ASPHALT
OPPEDAL
’7) 7 ruchl e wale

Nist+ [ Lah SIGNED: MAX I. SHEELER
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B-13 1) PAC 30 Surface
2) PAC 30 Binder
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I0WA DEPARTHMENT OF TRANSFORTATION.
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN

LAR LOCATION AMES
MIX, TYPE AND CLASS: TYFE A LAl NO. ARDB-147
INTENDED USE: SURFACE
SIZE {/2 SFEC. NO. 1048 DATE REFORTED 8-1-88

COUNTY STORY PROJECT  FN-49-5(346)--21-83
CONTRACTOR HANATTS

FROJ. LOCATION IN AMES ON DUFF SQUAW DR. TO SO. 4TH & ON GRAND AVE.

AGG. SOURCEY- CR. GRAVEL-HALLETT, BOONE, RBOONE CO; CR. LT~ MARTIN MARIETTA;
AMES MINE,STORY CO; SAND-HALLETT, CHRISTENSEN PIT, - -STORY CO.
JOB MIX FORMULA AGGREGATE PROPUORTIONS: 407% AATB-4646; 357 AATE-447; 257 AATE~4648

e Al 42 S R A L L iy A L Lale S Y s i e e A A A8 A8 LA AL WA L L ARE A AR B B St e

o Lol e bk e b e o e

f=f72" 4 3747 /2% 3/8" NO.4 NGB NG.16 NG.360 NG.5O° NG.100 NO.260
{0¢ 8é 54 49 34 20 14 6.0 4.5

TOLERANCE: 92/400 7 7 3 4 .o2%

ASFHALT SOURCE AND APPROXIMATE VISCOSITY KOCH - 216 FOISES
FLASTICITY INDEX

Z ASFH. IN MIX 4.0 3.0 4.0

- NUMBER OF MARSHALL BLOUS 75 %5 T3
MARSHALL STARILITY — LES. 3707 3430 . 3653
FLOW - ©.069 IN. ? i0 14
SF.GR. BY DISFPLACEMENT(LAR DENS.} 2.369 2.392 2.4144
BULK SP. GR. COMR. DRY AGG. ) C2.4699 2.695 2.4695
SF. GR. ASPH. @ 77 F. 0.79463 0.9963 0.9963
Cal.C. SOLID SFP.GR. 2.564 2.319 2.479
4 VOIDS - CALC. 7.48 3.06 2.746
RICE SP. GR. ‘ 2.531 2.483 £.451
Z VOIDS -~ RICE b6.49 3.66 f.063
Z WATER ABSORPTION -~ AGGREGATE §.24 t.219 .24
% VOIDS IN THE HMINERAL AGGREGATE {5,461 15.68 15.99
Z V.M.A., FILLED WITH ASFHALT . 32.07 47.75 82.63
CALCULATED ASFH.FILM THICKNESS(MICRONS) 6.9 g8.94 i0.98
FILLER/BITUMEN RATIO ’ .94

A CONTENT OF 4.8% ASPHALT IS RECOMMENDED TO START THE JOR.
*Al.S0 CONTROLLED RBY FILLER/BRITUMEN RATIO.
NUC. CAL: TEMP= 216; WT= 7200; SLOFE= 4.44; 1'CEFTs (~5.1%)
COPIES:

ASFHALT MIX DESIGH

K. MUMM

T. JACOBSON

R. HONROE

J. SMYTHE

D. HEINS

MANATTY

W. OPPEDAL

FHRF-5(34)--2{-85, STORY

SIGNED: ORRIS J. LANE, JR.
TESTING ENGINEER
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I0WA DEFARTHENT OF TRANSFORTATION
GFFICE OF MATERIALSY
ASFHALT CONCRETE MIX DESIGN

LaB LORATION AMES
MIX, TYPE anD DLASE: TYPE A . LAFK N0,  ABDB-13é
INTENDED USE: BINDER
SIZE X/a0 - SFEC. NO. 1048 DATE REPORTED 7/19/68
COUNTY  SETARY PROJECT FM-49-5(36)--21-8F

CONTRACTOR  MANATTE
O PROJ. LOBLATION  ON F. DUFF AVE. AND ON NORTH GRAND IH ANES

ARG, SOURCES CR. LET. & CHIPE - MARTIN MARIETTH, AMEY MINE, STORY CO.;
) SAND -~ HALLETTS, CHRISTENSEN FPIT, STORY CO.
SJOB MIXK FORMULA AGGREGATE FROPORTIONS: 45X AATE-3484; 104 AATE-547; 25U AATB-548
) JJOB MIX FORMULA — COMBINED GRADATION
f—tr2r 40 E/4Y /20 EF/BT O ONOL4 o NOLE NOL16  NDL3O NOLBO RNOL160  NOL20O
iep 99 B4 T8 48 35 27 18 9.8 5.4 4.4

TOLERANCE: 98/106 7 7 75 4 2%

ASFHALT SOURCE AND AFFROXIMATE VYISCOSITY KOCH -~ 2164 POLIES
FEASTICITY TWDEX

A OBSPHL IN MIX : : 3.73 4,75 3,75
NUMBER OF MARSHALL BLOWS 75 5 : 75
MaARSHALL STARTLITY - LES. 290 3037 - 2683 -
FLOW - &.0% EN. 8 T ?
EF.GR. BY DISFLACEMENTC(LAER DENS.) 2.344 2,369 2.397
BULK 8P, GR. COME. DRY AGG. , 2.4693 2,693 2,693
. GR. ASPH. B 77 F. Ta020 T.020 i.02¢
Call. ZOLID SP.GR. 2.5%4 2.553 2.514
% VQIDS - CaLC. P65 &A% 4,635
RICE SFP. GR. 2.320 2.487 2,461
% vOIng - RICE 4.98 3.94 2,69,
X WATER ABRIDRPTIGN - AGGREGATE 1.83 1.85 L83
A VOIDE IN THE MINERAL AGEREGATE | 4,22 15.58¢ P61
A V.MuAL FILLED WITH aSPHALY . 40,57 38.45 Ti.té
CALCULATED ASPH.FILM THICKNESS (MICRONS? 636 B.460 1085
FILLER/BITUMEN RATIO .74

A CONTENT OF 4.7% aSPHALT I8 RECOMMENDED 70 START THE JO0.
# ALSO CONTROLLED RBY FILLER/ZBITUMEN RATIO.
NUC. Cal., TNVALID
CORIES:

ASFH. MIX DESIGN

Edl 49-3{3&)-21-85, STORY

R. MUMM

T. JACOBSON

flo MONROE

Joo SMYTHE -

D. HEINS

MANATTS

Wa OPFEDAL

SLGHED : ORRIZ J. LAaNE, JR.
TESTING ERGINEER
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B-14 1)‘ Conventional Binder
2} PAC 40 Surface
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- TOWA DEPARTHMENT OF TRAMSPORTATIOH
OFFICE OF MATERIALS
ASFHALT COMNCRETE MIX DESIGN
Lak LOCATION AMES

MIA, TYPFE anDd CLagy: TYPE A RECYCLED LAR NO. akDy-72

INTENDED USE:  BIHDER -

SITZE  3/4° SPEC . N1 iﬁﬁél DATE REFORTED &/17/787
0'RRIEN (RN
COUNTY  OSCEOLA FROMECT  Fied@e3 008 ) =297

COMTRACTOR ROMLTH

PROJ. LOCATION  FROM U8, 18 IN SHELDON TO C&NW RR InN STBRLEY
MILLED &8 &.260% —~ PROJECT:; 174" CR. LET. & 374" CHIFYD -~ MIDUEST
AGG. SOQURCES  LIMESTONE, GILMORE CITY, FOCAHONTAY CO.; PIT RUN GRAVEL -
HALLETTE, 28-98-4%, SCEOLa CO.
JOBE MY FORFULG AGGREGATE PROPORTIONS: 35X ABOY-144; 260 AATT-429; 25X AATY-428
e e o et e e o e e s e 2 o s e e e T S EVUT T e e e e e
SOB MEIX FORMULA ~ DONBIWED GRADATION
f-8/2% 1" JA4% {/2Y FA8T 0 NDLA NOLE HO.16  MOL3O0 NDOLS0  NOLT160 NOLZoa

f G 1 84 A6 473 32 e id VLA 5.4

TOLERANCE: 287106 7 7 7 i & dn
4 ASPHALT ADDED &3 E.33 4LE3
ASFHALT SOURCE AND APFROXIMATE VISCOSITY aMoca - 29% POLE
FLASTICITY IMDEX -
Z ASFH. IN MIX 4.5 i 4. 5%
NUMBER OF MaRSMHaLL BLOWS 30 3 30
MARSHALL STARILITY - LEI. Fa4T 913 AT
FLOW — @.e1 IN. o io- 9 i3
SPLGRL BY DISPLACEMENT(LAER DENS.) 2,344 2.376 2,392
RULK SP. GR. COME. DRY AGL. 2,649 2,649 2.649
EP. GR. ASFH. & 77 FL : 1.820 § . B39 1.620
Ccalt., SOLID SF.GR. 2.304 L2 A6 2.428
% varns ~ Calc. b6.33 .60 1.50
RICE SF. GR. 2,479 2.446 2,433
A VOIS - RICE 5.45 2.84 f.24
% OWATER ARSORPTION - AGGREGAHTE i.87 .67 .07
A VOIDS IN THE MIHERAL AGGREGATE 15,50 5.2 15 .8Y
Z V.M.aL FLILLED WITH ASFHALT 59,16 . TE L34 PG .36
CALCULATED aSPHLFILM THICKNESS (MTORONS V.38 7.34 i1.34
FILLERA/7BITUMEN RATIO ‘ 1.04
A CONTENT OF 5.27% aSPHALT 15 RECOMMENDED TO STaRT THE JOR.
THIS I8 aM AalD. J.03% a0 2.5, w450 CONTROLLED &Y FILLERSRIT R&TIO
RUGC. Cal.: TEMP = 249%; WT = 7300; SLUPE = 4.,04; T'CEPT = (-3.31)
COFIES: :
ASEFHaLT MIX DESTGH
A-EG-FA F )BT O BRIEN
C. LEONARD
U, RBENRETT
K.MONROE
Joo SMYTHE
O. HEINS
ROHLIN
W, DFFEDAL

STGHED: ORRIS J. LANE, JR.
TEITIHG ENGTHERR
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§ oA FTE ]

i 15w
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oAIFH : 5.7
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FLOW - .51 I : : i
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B~15 1} PAC 30 Surface
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1OV EPARTMENT OF TRANSPORTATION P

OFFICE OF MATERIALS RECEIVED

TEST REPORT - ASPHALT MIX DESIGN

AR LOCATION ~ AMEE
LAB 50....:ABDE~0104 SEP1. OF ENGINEERING

MATERIAL........ :TYPE A MODIFIED :
INTENDED USE....:SURFACE WY OF DES MOINES, IOWA 3
PROJECT NO......:W.0. 0206-87-003 .
COUNTY ..o vvvunns : POLK CONTRACTOR:DES MOINES ASPHALT
SPEC RO.........:1070.0¢ SIZE......:1/2 '
SAMPLED BY......: SENDER NO.: :
DATE SAMPLED: ' DATE RECEIVED: DATE REPORTED: 06/08/89

PROJ. LOCATION: ON FLEUR DRIVE IN DES MOINES

AGG SOURCES: CR. LST- MARTIN MARIETTA, AMES MINE, STORY CO.;
QUARTIITE~ MARTIN MARIETTA, ROCK SPRINGS, WI;

SAND- HALLETT, EDM, POLK CO.

: JOB MIX FORMULA-COMB. GRADATION 5
1 1/2" 1" 374" 172" 3/8" XNO.4 NO.B NO.168 NO.30 RO.50 NO.100 §O.200

100.0 92.0 75.06 58.0 42.0 35.0 24,0 10.0 5.4 1.6
TOLERANCE /100 :
98 7 7 5 4 2
MATERIAL MIX A85006 AWI004 AT7522
% AGGR. PROP. 50.00 15.00 35.00 0.00 0.00
% ASPHALT IN MIX 1,95 5.75 0.00 0.00
NUMBER OF MARSHALL BLOWS 75 75 0 0
MARSHALL STABILITY - LBS. 2870 2583 0 0
FLOW - 0.01 IN. 9 11 0 0
SP GR BY DISPLACEMENT (LAB DEKS) 2.372 2.385 0.000 0.000
BULK SP. GR. COMB. DRY AGG. 2.667 2.667 0.000 T 0.000
SP. GR. ASPH. @ 77 F, 1.024 1.024 0.000 0.000
CALC. SOLID SP. GR. 2.508 2.471 0.000 0.000
% VOIDS - CALC. 5.44 3.48 0.00 0.00
RICE SP.GR. 2,473 2.436 0.000 0.000
% VOIDS ~ RICE 1,08 2,09 0.00 0.00
% WATER ABSORPTION - AGGREGATE 1.05 1.05 -0.00 0.00
% VOIDS 1N MINERAL AGGREGATE 15.29 15,72 - 0.00 0.00
% V.M.A. FILLED WITH ASPHALT - 64.40 77.88 Q.00 .00
CALC. ASPH. FILM THICK. MICRONS  8.39 10.37 0.00 0.00
FILLER/BITUMEN RATIO 0,00 0.97 0.00 0.00
A CONTENT OF 4,75% ASPHALT IS RECOMMENDED TO START THE JOB.
TOLERANCE ON #200 ALSO CONTROLLED BY FILLER/BITUMEN RATIO.
COPIES TO:
CENTRAL LAB R. MONROE D. HEINS
~DES MOINES ASPHALT ¥. OPPEDAL ~CITY OF DES MOINES 6cé
DIST. 1 V28
,é ‘
DISPOSITION:

AR SIGNED: ORRIS J. LANE, JR.
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Appendix C
Core Density and Percent Air
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iOWA DEPARTMENT OF TRANSPORTATION
OFF ICE OF MATERIALS
TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE1-0018

MATER!AL........:ASPHALT CORES Site #1
PROJECT NO......: :HR-542
COUNTY....e..... 1 JASPER

UNIT OF MATERIAL:Cohventional Cores #51, 52, 53, 54 EB Driving Lane
CORES 51852 1/h4 PT 53 & 54 OWT 514, 52A, 53A

E4A ARE THE BINDER CORES

SAMPLED BY......:C. ANDERSON SENDER NO.:ACAI-12
. DATE SAMPLED: 11/06/9!} DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91

DENSITY % AR (HPM)

CORE 51 SURFACE 2.341 L.b

52 SURFACE 2.367 3.4

53 SURFACE 2.367 3.6

ch SURFACE 2.370 ‘ 3.1

51A BINDER 2.318 6.8

52A BINDER 2.328 5.4

L3A BINDER 2.360 3.6

5LA BINDER 2.3b4 5.8
Material: Asphalt Cores Site #1 Lab No. ABE1-0019

Project No: HR-542

County: Jasper ‘

Unit of Material: PAC 40 SBS Cores 55, 56, 57, 58 EB Driving Lane
" Cores 55, 56 OMT; 57, 58 1/4 PT.
5BA, BBA, 57A, 58A are the Binder Cores

Sampled by: Anderson Sender No.: ACA1-13
Date sampled: 11-6-90 Date received: 2-13-91 Date Reported: 2-21-91
Density % Air (HPM)
Core 55 Surface 2.373 3.7
56 . Surface 2.385 3.2
57 Surface 2.370 4.3
58 Surface 2.334 -
55A Binder 2.306 8.4
56A Binder 2.392 3.4
57A Binder 2.366 3.3
58A Binder 2.355 5.8
COP{ES TO: ,
CENTRAL LAB C. ANDERSON
DISPOSITION:

SIGNED: ORRIS J. LANE, JR.
eeoee TESTING ENGINEER
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IOWA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS
TEST REPORT -~ ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....: tABE1-0015
MATERIAL........ tASPHALT CORES Site #2 .
PROJECT NO......:HR-542
COUNTY..ovcvunust :CLINTON

UNIT OF MATERIAL:. Conventional Cores. 35, 3, 37, 38
CORES 35 & 36 1/b PT., 376 38 OWP
354, 36A 374, 38A ARE THE BINDER CORES

SAMPLED BY..vo.. +STEFFES SENDER NO.:.
DATE SAMPLED: 11/15/89 DATE RECEIVED: 02/13/91 DATE REPORTED 03/21/91
DENSITY % AIR (HPM)

CORE 35 SURFACE 2.324 5.5

36 SURFACE 2.320 5.7

37 SURFACE 2,378 3.0

38 SURFACE 2.370 3.5

35A BINDER 2.281 7.2

36A . BINDER 2.259 7.5

37A BINDER 2.336 5.9

38A BINDER : 2.336 5.6

Material: Asphalt Cores Site #2 ABE1-0014
Project No: - HR-542 .
County: Clinton -
Unit of Material: PAC 40 SBN Cores #3171, 32, 33, 34, 39, 40, 41, 42
Cores 31, 32, 39, 40 1/4 PT. 33, 34, 41, 42 QWP
31A, 32A, 33A, 34A, 39A, 40A, 41A, 42A are binder cores

Sampied by: Steffes Sender no.: ACA1-08
Pate Sampled: 1-15-89 Date received: 02-13-91 Date Reported: 03-21-91
) Density % Air (HPM)
Core 31 Surface 2.274 7.7

32 Surface 2.251 8.4

33 Surface 2.323 5.9

34 Surface 2.318 5.7

39 Surface 2.338 4.7

40 Surface 2.337 4.7

41 Surface 2.332 5.3

42 Surface 2.335 5.2

31A Binder 2.235 9.3

32A Binder 2.217 -

33A Binder 2.252 1.7

344 Binder 2.290 6.9

39A Binder 2.345 4.6

404 Binder 2.347 3.9

414 Binder 2.318 5.3

4248 Binder 2.313 5.5
COPIES TO: -

CENTRAL LAB C. ANDERSON

DBiSPOSITION:

SIGNED: ORRIS J. LANE, JR.
ceono TESTING ENGINEER
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tOWA DEPARTMENT OF TRANSPORTATION
. OFFICE OF MATERIALS '
TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE1-0009

MATERIAL......ou :ASPHALT CORES Site #3
PROJECT NO......: HR 542
COUNTY..vivvvnnat 'BRIEN

UNIT OF MATamAL- Conventional Cores #9, 10, 11, 12 WBL .~ Inside
9 & 10 1/ PT. 11 & 12 QWP
gA, 10A, 11A, [2A ARE THE BINDER CORES

SAMPLED BY......:R. STEFFES : SENDER NO.:ACA1-03
- DATE SAMPLED: 09/25/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91
CORES SURFACE BENSITIES % AR (HPM)
9 : ! ‘ 2.345 5.3
10 " 2.365 5.0
11 o 2.342 k.7
12 BINDER 2.329 5.2
9A ' " : 2.285 6.6
100 - r 2.250 6.0
11A . i 2.280 7.1
124 " 2.292 6.2
Material: Asphalt Cores Site #3 Lab No.: ABE1-0010

Project no: HR-542

County: O'Brien

Unit of Material: PAC 40 SBR Cores #13, 14, 15, 16 WBL - Inside
Cores 13 & 14 1/4 PT. 15 & 16 OWP 13A, 14A, 15A
16A are the Binder Cores

Sampted by: Steffes Sender No: ACA1-04
Date sampled: 09-25-89 Date Rece1ved 02-13-91 Date Reported: 03-21-91
, Density % Air (HPM)

Cores 13 Surface 2.231 --
14 - Surface 2.260 ‘ . 8.6
15 Surface 2.287 -
16 Surface 2.309 6.8
13A Binder - Z.329 5.1
14A Binder , 2.329 5.3
154 Binder 2.352 - 4.3
16A Binder “2.340 4.5

COP1ES TO: ' _

CENTRAL LAB C. ANBERSON
DISPOSITION:

. : SIGNED: ORRIS J. LANE, JR.
ooeeo TESTING ENGINEER
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IOWA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS
" TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE!1-0013
MATERIAL........:ASPHALT CORES Sites #4 & #10
PROJECT NO......:HR-542
COUNTY.,.eveus. . tPOTTAWATTAMIE
UNIT OF MATERIAL:ASPHADUR CORES 25,26,27,28,29,30 EBL; CORES 25,26
27, /4 PT.; 28,29,30 OwP; TOP LAYER 1988 '
25A,26A,27A,28A,29A,30A ARE THE BINDER CORES

SAMPLED BY......:STEFFES SENDER NO.:ACA1-07
DATE SAMPLED: 03/27/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91
DENSITY % AIR (HPM)
CORES 25 SURFACE 2.379 2.6
26 SURFACE 2.308 5.7
27 SURFACE 2.290 6.3
28 SURFACE 2.323 5.3
29 SURFACE - 2.250 8.3
30 SURFACE ‘ 2.368 2.8
254 BINDER 2.199 10.2
26A BINDBER 2,211 7.8
27A BINDER 2.205 9.4
28A BINDER 2.196 9.4
294 . BINDER 2.209 10.4
30A BINDER 2.198 10.3
COPIES TO:
CENTRAL LAB C. -ANDERSON
DISPOSITION:

SIGNED: ORRIS J. LANE, JR.
TESTING ENGINEER

[-N-R- N0
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IOWA DEPARTMENT OF TRANSPORTATION
: OFFICE OF MATERIALS
TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

: ‘ LAB NO....: tABE1-0012
MATERIAL...... . s ASPHALT CORES Site #5
PROJECT NO...... :HR~542
COUNTY..... oo« SWOODBURY

UNIT OF MATERIAL: Conventional Cores 21, 22, 23, 24 WBL - Outside
CORES #21 & 22 OWP; 23 & 24 }/h PT.
21A, 22A, 23A, 2LA ARE THE BINDER CORES

SAMPLED BY. :R. STEFFES SENDER NO.:ACA1-06
DATE SAMPLED 09/26/89 DATE RECEIVED: 02/13/9 DATE REPORTED: 03/21/91
DENSITY % AIR (HPM)

CORES 21 SURFACE 2.380 3.8

22 SURFACE 2.375 3.3

23 SURFACE 2.338 5.4

2k SURFACE 2.340 5.3

21A BINDER 2.337 5.0

22A BINDER 2.332 5.2

23A BINDER 2.318 6.5

2hA BINDER 2.307 6.5
Material: Asphalt Cores Site #5 Lab No: ABE1-00M1

Project No: HR-542

County: Woodbury .

Unit of Material: AC-13 Cores 17, 18, 19, 20 WBL - Qutside
Cores 17 & 18 1/4 PT., 19 & 20 QWP
17A, 18A, 19A, 20A are the binder cores

Sampled by: Steffes Sender No: ACA1-05
Date Sampled: 09-26-89 Date Received: 02-13-97 Date Reported: 03-21-9]
: Density % Air (HPM)
Cores 17 Surface 2.279 6.2
18 Surface 2.257 -
19 Surface 2.287 5.9
20 Surface 2.311 5.2
17A Binder 2.287 6.0
18A- Binder 2.286 6.1
19A Binder 2.274 5.8
20A Binder 2.224 -
COPIES T0O:
CENTRAL LAB C~ ANDERSON
DISPOSITION:

: SIGNED: ORRIS J. LANE, JR.
eeeee TESTING ENGINEER
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iOWA DEPARTMENT OF TRANSPORTATION
"OFFICE OF MATERIALS .
TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE1-0023

MATERIAL..... ... tASPHALT CORES Site #11
PROJECT NO......:HR-542 _
COUNTY... o0 ..« tWEBSTER ‘
UNIT OF MATERIAL:RALUMAC CORES #67, 68, 69, 70 OWP NB PRIVING
SAMPLED BY..re.s sSTEFFES s SENDER NO.:ACAI-16 E
DATE SAMPLED: 06/17/88 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91
- ‘ DENSITY % AR (HPM)
CORE - 67 SURFACE . 1.955 ) 23.h4

68 SURFACE 2.056 12.8

69 SURFACE 2.183 15.6

70 SURFACE 2.115 16.8
Material: Asphalt Cores Site #12 Lab .No: ABE1-0020

Project No: HR-542

County: Polk ' :

Unit of Material: PAC 30 :SBS Cores 59, 60, 61, 62 SB Driving Lane
Cores 59 & 60 1/4 PT.; K1 & 62 OWT
59A, 60A, 61A, 62A are the binder cores

Samplied by: Anderson Sender No: ACA1-14
Date Sampled: Date received: 02-13-91 Date Reported: 03-21-91
, Density % Rir [HPM)

Core 59 Surface 2.302 5.8

60 ‘ Surface 2.317" 5.2

61 Surface 2.271 7.3

62 Surface 2.301 5.9

59A Binder 2.259 5.8

GOA - Binder 2.293 4.0

614 Binder 2.298 3.4

62A Binder 2.320 4.4
COPIES TO:

CENTRAL LAB €. ANDERSON

© DISPOSITION:
: SIGNED: ORRIS J. LANE, JR.

P " TESTING ENGINEER
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|OWA DEPARTMENT OF TRANSPORTATION
OFFICE OF MATERIALS
TEST REPORT - ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE1-0017
MATEREAL. . evenn s :ASPHALT CORES Site #13
PROJECT NO...... tHR-542
COUNTY.+vuvans.. tSTORY

UNIT OF MATERIAL: Conventional Cores 47, 48, 49, 50 NB Driving Lane
CORES 47 & 48 OWT CORES hg & 50 1/h PT.
L47A, 48A, LOA, 50A, ARE THE BINDER CORES

SAMPLED BY......:C. ANDERSON SENDER NO.:ACAl-11
DATE SAMPLED: 11/08/90 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91
QENS!TY % AR (HPHW)
CORE Y SURFACE : 2.391 3.9
48 SURFACE 2.392 L.}
Lg SURFACE 2.390 4.0
50 SURFACE 2.383 4.8
LTA BINDER 2.348 6.4
L8A BINDER 2.392 4.9
hoa BINDER C2.373 hob
50A BINDER 2.332 6.1
Material: Asphalt Cores Site #13 Lab No: ABE1-0016

Project No: HR-542

County: Story

Unit of Material: PAC-30 SBS Cores 43, 44, 45, 46 Driving Lane
Cores 43, 44 QWT; Cores 45, 46 1/4 Point;
43A, 444, 45A, 46A are the Binder Cores

Sampled by: ANderson ‘ Sender NO: ACA1-10
Date sampled: 11-08-90 Date Received: 02-13-91 Date Reported: 03-21-91
- ‘ Density % Air (HPM)
Core 43 Surface - ?.367 5.7
‘ - 44 . Surface 2.368 5.7
45 Surface 2.373 5.8
46 . Surface 2.362 5.8
437 Binder 2.374 5.3
447 Binder 2.369 5.7
45A Binder 2.349 6.5
464 Binder 2.336 5.7
COPIES TO: '
CENTRAL LAB ¢. ANDERSON
DISPOSITION:

SIGNED: ORRIS J. LANE, JR.
eeeee TESTING ENGINEER
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{OWA DEPARTMENT OF TRANSPORTATEON

OFFICE OF MATERIALS
TEST REPORT -~ ASPHALT CONCRETE CORES
LAB LOCATION - AMES

: LAB NO....:ABET-0007

MATERIAL.v+.-... s ASPHALT CORES Site #14

PROJECT NO......:HR-542

COUNTY e vevnoanast :0'BRIEN

UNIT OF MATER!AL Conventional Cores #1, 2, 3, 4 SBL: 1 & 2 OWP; 3 & 4 1/4 PT.
iA 2A, 3A, LA ARE THE BiNDER CORES

SAMPL£0 BY......t +R. STEFFES SENDER NO.:ACAY-Q]
DATE SAMPLED 09/25/89 © DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91
S i DENSITY % AR (HPM)
CORES 1 SURFACE 2.320 5.4

2 SURFACE 2.309 6.1

3 SURFACE 2.311 6.7

4 SURFACE ‘ 2.308 6.5

iA BINDER 2.32%9 5.5

2A  BINDER ‘ 2.319 5.6

3A BINDER 2.333 5.3

LA BINBER 2.331 5.7
Material: Asphalt Cores Site #14 Lab No: ABE1-0008

Project No: HR-542
County: O0'Brien
Unit of Material: PAC 40 SBR Cores #5, 6, 7, 8 SBL
: 5& 6 0WP 7.& 8 1/4 PT.; 5A, B6A, 7A, 8A are the
binder cores

Sampled by: STeffes Sender no: ACA1-02
Date Sampled: 09-25-89 Date Received: 02-13-91 Date Reported: 03-21-91
Density % Ajr (HPM)
Core 5 Surface 2.324 3.5
6 Surface 2.351 3.5
7 Surface 2.31 -
8 Surface 2.328 4.4
5A Binder 2.283 6.6
B6A. Binder 2.286 7.0
7A Binder 2.314 6.1
8A Binder 2.298 6.2
COPIES TO: -
CENTRAL LAB - £~ ANDERSON
DISPOSITION:

SIGNED: ORRIS J. LANE, JR.
oceo® TESTING ENGINEER
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{OWA DEPARTMENT OF TRANSPORTATION
QOFFICE OF MATERIALS
TEST REPORT ~ ASPHALT CONCRETE CORES
LAB LOCATION - AMES

LAB NO....:ABE1-0021
MATERIAL........tASPHALT CORES SiTe #15
PROJECT NO...... tHR~542
COUNTY....vovse«tPOLK
UNIT OF MATERIAL:PAC 30 SBS Cores 63, 64 65, 66 SB Dmvmg Lane
CORES 63 & 6L 1/k PT s 65 & 66 OWT
63A,64A,65A,664 ARE THE BINDER CORES

SAMPLED BY......:ANDERSON SENDER NO.:ACAl1-15
DATE SAMPLED: DATE RECEIVED: 02/13/91 DATE REPORTED: 02/21/91
DENSITY % AIR (HPM)
CORE 63 SURFACE 2.382 3.6
- 6h SURFACE 2.314 -—
65 SURFACE 2.402 2.6
66 SURFACE 2.399 u 3.5
63A BINDER 2.338 5.3
ELA BINDER 2.399 ' 4.1
654 BINDER 2.390 2.9
66A BINDER 2.394 3.2
‘COPIES TO:
CENTRAL LAB . £ ANDERSON
DISPOSITION:

SIGNED: ORRIS J. LANE, JR.
TESTING ENGINEER

-X-N-X-N]



