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DUCTILAD'" D1002 is a liquid polymeric additive formulated 
to enhance the life and durability of asphalt cements and 
asphalt paving mixtures. DUCTILAD D1002 is particularly 
valuable when added to asphalt binders used in chip­
seals or other surface treatments. DUCTILAD D1002 
improves the initial "stickiness" of the asphalt cement and 
provides the binder with better long-term aged properties. 

Primary factors affecting the durability and service life of a 
chip-seal or surface treatment are the amount of hardening 
of the asphalt binder during construction and the rate of 
age-hardening that the binder later displays during its 
service life. Throughout the United States, chip-seals have 
suffered premature failures due to the rapid oxidative 
aging of the asphalt binder and the attendant lack of 
chip adhesion. 

Many physical characteristics of a surface seal, such as 
asphalt film thickness, aggregate properties, and environ­
mental factors, affect the rate at which the asphalt cement 
will age and harden during the seal's service life. Con­
sequently, an accelerated laboratory test to accurately 
predict the actual in-service aging and hardening is not 
available. However, a binder's tendency to age may be 
evaluated through some common laboratory tests. 

Thin film oven tests of asphalt cements are widely used to 
measure changes in properties when asphalts are 
exposed, as thin films, to air at high temperatures. The 
relative changes in the asphalt cements' properties are 
used to judge expected field performance. The effective­
ness of DUCTILAD D1002 can be evaluated in these thin 
film oven tests. The ASTM D1754 procedure exposes a 
static film of asphalt cement to heat and air while the 
ASTM D2872 procedure exposes a moving or rolling film. 
The California Department of Transportation has developed 
a modified rolling thin film oven test to simulate the severe 
aging that an asphalt binder faces in the California deserts. 

DUCTILAD D1002 when added at 1-4% by weight to 
asphalt cement dramatically changes the character of the 
asphalt cement Additionally, DUCTILAD D1002 allows the 
asphalt binder to better maintain its' initial characteristics 
after aging. On the facing page, the results from several 
thin film oven tests are shown. The results offer strong 
evidence that DUCTILAD D1002 reduces the aging of 
asphalt cements when exposed to severe conditions. The 
lowered viscosity increase and improved retained ductility 
means that the asphalt binder still has much of its original 
life and 'stickiness" left, and this translates to longer 
chip-seal life. 

DUCTILAD D1002 is designed for use in all surface seals 
and will not affect the design or placement of these seals. 
More detailed information about DUCTILAD D1002 is 
available upon request. 
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A Thin Film Oven Tests (ASTM 01754) 
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DUCTILAD D1002 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 D1002s improvements are dramatic 
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B-8 1) Ralumac 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION DISTRICT 1 

MIX, TYPE AND CLASS: RALUMAC 

INTENDED USE: 

LAB NO. ABD2-135 

SIZE 3/B' SPEC. NO. SP-413 DATE REPORTED 08-31-82 

COUNTY POLK & BOONE 

CONTRACTOR N.B. WEST 

PROJECT MP-t700--69-77 
MP-1701--69-08 

PROJ. LOCATION U.S. 69 FROM JUST N. OF 1ST STREET IN ANKENY N. 5.0 MILES 
ON IOWA t7 FROM JUST N. OF U.S. 30 NORTH & EAST, APPROX. 3 MILES 

AGG. SOURCES 3/B' CR. LST. - AMES MINE -· STORY CO. 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 100X AAT2-401 

1-1/2" 1 • 3/4' 1/2' 
JOB MIX FORMULA -
3/B' N(J.4 N0.8 

100 80 56 

TOLER~1NCE : 
PARTS RALUMAC ADDED 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
Pl,. "-ST I CITY INDEX 
r.( )PH. IN MIX 
NUMBER DF MARSHALL BLOWS, 
MARSHALL STABILITY - LBS. 
FLm~ - 0.0j IN. 
SP.GR. BY DISPLACEMENT<LAB DENS.I 
BULK SP. GR. COMB. DRY AGO. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.SR. 
X lJOIDS - CALC. 
IUCE SP. GR. 
X VOIDS -- HICE 
X WATER ABSOHPTION - AGGREGATE 
X lJOIDS IN THE MINERAL AGGREGATE 
X lJ.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH;FILM THICKNESS!MICRONSI 

COMBINED 
NO .16 

42 

GRADATION 
N0.30 N0.50 

10 
RALUMAC -

6.0 
50 
3700 
13 
2.33 
2,617 
1.026 
2 .. 43 
4. 1 

1.31 
16.3 
74.9 
5.5 

34 24 

12 

7 ... i 
50 
3722 
16 
2.34 
2.617 
1.026 
2 ... 39 
2 ... 1 

·j • 31 
16. 9 
87.4 

6.7 

NO .100 
17 

14 

N0.200 
12 

8 .. 2 
50 
2667 
25 
2.36 
2.617 
1 .026 
2.35 

-0.3 

1. 31 
17.2 

1 01 • 5 
7.9 

A CONTENT OF 11 PARTS TOTAL EMULSION AND 9 PARTS TOTAL WATER IS 
RECOMMENDED TO START THE JOB. THE MIXTURE ALSO CONTAINS 2 PARTS 
TYPE 1 CEMENT AND 2 PARTS ADDITIVE P. 
COPIES: 

ASPH. MIX DESIGN 
R. HUMPHHEY 
J3. DUNSHEE 
R • ..)>f2El~Q~IST 
~ Zl~AhLEY 

QT• CACK~EH 
· N.B. l•JE,:,T 

KEN GILL 
DIST. 1 LAB KENNETH M. MEEKS 
F. BLAIR DISTRICT 1 MATERIALS 

SIGNED: BERNARD C. BROWN 
..... .- ........... '.,.,,, .. ~ ....... "T' '.--· .......... 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
L.AB LIJCATJ:ON AMES 

MIX, TYPE AND CLASS• TYPE B CLASS 2 L.AF! NO. ADD3-87 

INTENDED USE• 

SIZE 3/4" SPEC. ND. 91 5 DATE REPORTED 7-6-83 

COUNTY STORY PROJECT SN~479313l--5t-85 

CONTRACTOR MANATTS 

PROJ. LOCATION ON E. 29 FROM St4 3 MI. N OF NEVADA EAST 3.0 MILES 

AGG. SOURCES 3/4" GRAVEL - E<HDCI\ PH-STORY CO.; ;5;4• CFL GRAVEL-CHRISTENSIJN 
PIT-STORY CO.; 3/4" WASHED GRAVEL-CHRISTENSON PIT - STORY CO. 

JOB MIX FORMULA AGGREGATE PROPORTIONS• 65K AAT3-378; !SK AAT3-379; 201 AAT3-380 

JOB MIX FORMULA - COMBINED GRADA.IION 
t~t/2" t" 3/4" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 N0.200 

100 99 85 70 59 51 42 34 17 7.1 4.42 

TIJLERANCE' nv 100 7 7 
75 BLOW MARSHALL DENSITY 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
i>LASTICITY INDEX 
Y. ASPH. IN Ml.X 
NUME<EF< OF MAl<SHAL.L BLOV.<S 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY Dl.SPLACEMENTCL.AD DENS.l 
BULi< SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
Y. VOIDS - c1;Lc. 
RI Clo SP. GR. 
Y. VOIDS - IUCE 
Y. WATER ABSORPTION - AGGREGATE 
Y. VOIDS IN THE MINERAL. AGGREGATE 
Y. U.M.A. FILLED WITH ASPHALT 

. CALCULATED ASPH.FILM THICKNESSIMICRONSl 
FIU..ER/BITUMEN RATIO 

5 
2.35 

KOCH - 974 POISES 
N. I''. 

~>0 
I ;;37 
? 
2.32 
::~. 6'.."i~"j 

1 "029 
2" 4fl 
6.3 
:,.:,,45 

I • I 8 
17 .4 
64.0 
8.5 

6.5 
50 
1137 

2.33 
2,,655 
I. 029 
2.44 
4. ~5 
2.41 
3.4 
I • I 8 
I 8. 0 
75. 1 
10.4 
0.7 

7.5 
50 
870 
15 
2.34 
2.655 
1 .029 
2 .40 
2.7 
2 .. 38 
1 • 7 
t. 18 
1B .. 5 
115.6 
12.2 

A CONTENT OF 6.50X ASPHALT IS RECOMMENDED TO START 
• ALSO CONTl<OLLED BY FILLER/BITUMEN RATIO. 

THE .JOB. 

COPIES• 
ASPH. MIX DESIGN 

__ SN"'"479:!13l--'.;t-D5, STOf<Y 
R. HUMPHREY 
.JESPERSON 
D. .JIJR!lISON 
R. SHELQUIST 
I ..• ZEARLEY 
MANATTS 
IJ. OPPEDAL. 

SIGNED• BERNARD C. BROWN 
Tl:".~TTMn J:'Hr::rr.11.·:-1cr.:. 
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HIWI\ DEPAIHMENT CIF T!'MNSPllRTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASSc TYPE A ASPHADUR U\li NO. ABI>B-4 

INTENDED USEc BINDER 

S']'.7.E 3/4 

COUNTY POTTAWATTAMIE 

CONTRACTOR OMNI ENGR. 

SPEC. NO. i048, DATE REPORTED 3/3i/88 
SP-729 
PROJECT IR-480-1111710--12-78 

PROJ. LOCATION MO. RIVER TO 1-29 

AGG. SOURCES CR. LST. & SAND SCHILDBERG, CRESCENT, POTTAWATTAMIE CO. 

JOB MIX FORMULA AGGREGATE PROPORTIONSc 85% AATB-251 15Z AATB-26 

--------------------------------------------------------------------------------JOB MIX FORMULA - COMBINED GRADATION 
l··i/2' i' 3/11' 1/2" 3/8' N0.4 NO.ti NCl.16 NCl.30 N0.50 N0.100 NCl.200 

i00 <f'? 80 61 36 24 20 16 7.5 5.9 5.4 

TOL.ERANCE' 98/ i 00 7 7 7 ~; 
ASPHADUR ADDED 

ASPHALT SOURc"E: AND APPROXIMATE: VISCOSITY 
PLASTICITY INDEX 
Z ASP!·!. IN MIX 
NUMBEf< Or" M.ARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY DISPLACEMENT<LAB DENS.) 
BULi( SF'. GR. COMB, DRY AGG. 
SP. GR. ASPH. I 77 F. 
CALC. SOLID SP.GR. 
Z VOIDS - CALC. 
RICE SP. GF<. 
% VOIDS - IUCE 
% vJATER ABSOf<PTION - AGGREGATfo 
Z VOIDS IN THE MINERAL AGGREGATE 
Z V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH. FILM THI Cl< NESS ( 11I"CRONS) 
FILLER/BITUMEN RATIO 

!<OCH 

4 .. 25 
?5 
3065 
13 
2.338 
2 .. 633 
I. 036 
2.503 
6.59 
2 .. 459 
4.92 
i. 1 i 
14.98 
56;03 
8 .. 25 

4 

2350 POISES 

5.25 
75 
2857 
14 
2.359 
2.633 
1 .036 
2.466 
4.35 
2 .. 426 
2. 76 
i. ii 
i 5. i 1 
71. i9 
i 0. 48 
i . i"I 

A CONH:IH OF 4. 6% ~1SF'HALT IS RECOMMENDED TO START THI~ JOB. 
•ALSO CONTROLLED BY FILLER/BITUMEN RATIO. NUC. CAL.: 1NVALID 

COPIES: 
ASPHALT MIX DESIGN 

_ _.I.f<""1801 C 1 i 7) 0--i 2··78, POTTAWATTAMIE 
G. MILLEf~ 
W. COOi( 
R. MONl'WE 
J. SMYTHE 
D. HEINS 
OMNI ENGR. 
w. OF'l''ro:J)AL 

6 .. 25 
75 
2605 

. i6 
2.360 
2.633 
1.036 
2.43i 
2 .. 92 
2. 41 i. 
2. i 2 
i. 11 
15 .. 97 
St.73 
12.71 

SIGNEDc ORRIS J. LANE, JR. 
TESTING ENGINEER 

2* 
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J.WWA LJ~~AKIMlNI Wt· !~AN~~llNIAllUN 
OFFICE OF MATERIALS 

ASPH?iL T CIJNCl':ETE MIX DESIC.N 
LAB LOCATION AMES 

MIX, TYPE AND CLASS: TYPE A ASPHADUR LF>B NO. i\BD8-9 

INTENDED USE• SURFACE 

SIZE 3/4~ s1::·EC. NO. 10413 DATE REPORTED 4/5/BB 

COUNTY POTTAWATTAMIE PROJECT IR-480-ICll710--12-78 

CONTRACTOR OMNI ENGR. 

PROJ. LOCATION MO. RIVER TO 1-29 

AGG. SOURCES QUARTZITE CONG. MATLS., SIOUX FALLS S.D.;. CR. LST. -SCHILDBERG, 
CRESCENT, POTTAWATTAMIE CO.; SAND -- MARTIN MAF<IETH;, GRETNA NE 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AATB-27; 20Z AATS-28; t5Z AATB-29 

JOB MIX FORMULA - COMBINED GRADATION 
1-1/2' I' 3/4' i/2' 3/8' N0.4 N0.8 N0.16 N0.30 N0.50 NO.ill N0.200 

100 9:5 69 4EI 37 31 23 15 9.1 6.3 4.9 

TOLERANCE• 95/100 7 7 7 
HYDRATED LIME & ASPHADUR - ADDED 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INFEX 
7. ASH/. IN MIX 
~UMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY DISPLACEMENTCLAB DENS.I 
BULK SP. GR. COMB. DRY AGG. 
~ "· '.i 7 ,· r· • 
CALC. SOL!D SP.GR. 
% VO IDS -· CALC. 
RICE SP. GR. 
z vorns ~ RICE 
r. WATER AI<SOF:PTION - AGGREGATE 
% VOIDS IN THE MINERAL AGGREGATE 
r. V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESSCMICRONS) 
FILLER/BITUMEN RATIO 

4 

KOCH ... 2350 POISloS 

4. () 
'75 
~~Si 5 
11 
2.356 
2.634 
1 • (·);~;,~ 
2.49~! 

~>. 47 
2.472 
4.69 
0.40 
14. i 3 
..:.1 • 201 
fl. 33 

t.14 

5.0 
75. 
3497 
18 
2.379 
2.b34 
1.036 
2.456 
3.15 
2.440 
2.50 
0.40 
14.20 
77.80 
10.52 

A CONTENT OF 4.3% ASPHALT IS RECOMMENDED TO 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NOT ENOUGH MATERIAL. 

START THE ,JOB. 
NUC. CAL• NONE, 

COPIES: 
ASPHllL.T MIX DESIGN 

--i:~-1Cl1'110-·-12-78, POTTAWATTAMIE 
G. MILLEJ< 
W. COOK 
R. MONROE 
J. SMYTHl:C 
D. HEINS 
OMNI ENGF'S. 
W. OPPEDl\L 

SIGNED: DRRIS·J. LANE, JR. 
TESTING ENGINEER 
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KOCH MATERIALS COMPANY 
Chicago, Il. 

DATE: 06-08-88 SALESMAN: Bill Miteff 

CUSTOMER: Scott Const. FILE #: RAL-8804 

SOURCE: Franklin, Wi. Agg. #1 

RALUMAC MICROSURFACING DESIGN 

GRADATION: 
Ralumac Ralumac 

Sieve Per-cent Per-cent Type I Type I I 
Size Retained Passing Spec. Spec. 

3/8 o.o 100.0 100 100 
#4 7.0 93.0 90 - 100 70 - 90 

8 26.8 66.2 65 - 90 45 - 65 
16 23.5 42.7 40 - 65 30 - 50 
30 13.8 29.0 25 - 45 19 - 34 
50 9.9 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/cf 
Content lbs. 

' 

6.0 3055 9 19.7 7.0 142.8 
6.5 3067 13 19.6 5.8 143.7 
7.0 3702 15 17.7 2.4 147.9 
7.5 3336 14 17.9 1. 6 148.2 

COHESION TESTS: 
Max. 

'l. 'l. 'l. 'l. Mix Set Cohesion at (min. ) 
PC Water Add Emul Time Time 15 30 60 

1/4 5 2 10 120" 7' 17 17 17 

1/2 5 2 10 90" 6' 19 19 20 

3/4 5 2 10 80" 6' 16' 19 19 

1/2 4 3 10 11 O" 6' 17 18 18 
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DATE: 06-08-88 
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KOCH MATE:RIA.LS COMPANY 

Chicago, II. 

FILE #: RAL-8804 

CUSTOMER: Scott Const. SOURCE: Franklin, Wi. #1 

SALESMAN: Bill Miteff 

Performence Properties vs. Residual Asphalt Content 

Stability - 140 F 
(lbs) 

4,000 

3,500 

3,000 

2,500 

2,000 

5.5 6 6.5 7 7.5 
Residual Asphalt Content 

Flow 
. 01 inch 

16 

14 

12 

10 

8 

8 

5.5 6 6.5 7 7.5 8 
Residual Asphalt Content 

'l. Total Voids filled with Asphalt 

90.0 

80.0 

70.0 
• 

60.0 

50.0 

5.5 6 6.5 ' 7 7.5 8 
Residual Asphalt Content 

Density 
<lbs/ cf) 

148 

146 

144 

142 

140 

• 

5.5 6 6.5 7 7. Ci 
Residual Asphalt Content 

I. Voids - Total Mix 

10.0 

8.0 

6.0 

4.0 

2.0 

5.5 6 6.5 7 7.5 
Residual Asphalt Content 

i( VMA 

19.0 

18.0 
• 

17.0 

16.0 

15.0 

5.5 6 6.5 7' 7. 5 
Residual Asphalt Content 

8 

8 

8 
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Rut Fi 11 ins with Micro-Surfacins 

Rut Width Lbs./Sq. Yd. Laid 

72" 25 50 75 99 124 149 

66" 23 45 68 91 114 136 

60" 21 41 62 82 103 123 

54" 19 37 56 74 93 111 

48" 17 33 50 66 83 99 

36" 13 25 37 50 62 75 

Rut Depth .25" . 50" .75" 1.0" 1.25" 1. 50" 

The 48" 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. is 
pulled in two or more passes. 

Micro-Surfacing 

Pounds per square yard-straight surfacing 

36" 12 25 37 49 

by 1/8" 1/4" 3/8" 1/2" 
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B-12 1) PAC 30 Binder/Surface 
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OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 

LAB LOCATION AMES 

MIX TYPE AND CLASS: TYPE A 

INTENDED USE: BINDER & SURFACE 

LAB NO. AB06-93 

;s1zE l/2" SPEC. NO. JOJO DATE REPORTED G/23/86 

COUNTY 'POLK PROJECT W.O. 0206-85-009 

CONTRACTOR O. M. ASPHALT 

~ROJ. 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, E. D. M., PvLK CO. 

1oa MIX FORMULA AGGREGATE PROPORTIONS: 551. AAT6-272; 12.51. AAT6-273; 32.51. AAT6-275 

JOB MIX FORMULA - COMBINED GRADATION 
-1/2" I" 3/4" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0. !00 N0.200 

J 00 95 68 52 40 26 14 6. 9 5. 0 

OLERANCE: 98/JOO 7 7 5 4 2 

SPHALT SOURCE ANO APPROXIMATE VISCOSITY 
:..AST!C!TY INOEX 

.BITUCOTE POLYMERIZED-2450 POISES 

ASPH. IN MIX 
JMBER OF MARSHALL BLOWS 
\RSHALL STABILITY - LBS. 
.OW - O. OI JN. 
'.GR. BY OISPLACEMENT(LAB DENS.) 
ILK SP. GR. COMB. DRY AGG. 
'· GR. ASPH. @ 77 F. 
LC. SOLID SP.GR. 
VOIDS - CALC. 
CE SP. GR. 
VOIDS - RICE 
WATER ABSORPTION - AGGREGATE 
1/8.!-0S IN THE MINERAL AGGREGATE 
V.M.A. FILLED WITH ASPHALT 
.CULATED ASPH.FlLM THICKNESS(MlCRONS) 
.LER/BITUMEN RATIO 

5.5 
75 
2213 
9 
2.321 
2.646 
I. 025 
2.449 
5.23 
2.443 
4.99 
0.54 
17 .11 
69.42 
9.42 

0.85 

CONTENT OF 5.91. ASPHALT IS RECOMMENDED TO START THE JOB. 
!TE: ASPHALT DID NOT COMPLY WITH ALL' P.A.C. 30 CRITERIA. 
lP I ES: 
ASPH. MIX DESIGN 
W.O. 0206-85--009, POLK 
DISTRICT I ENGR. 
J. BELLIZZI 
R. MONROE 
1'. MCLAUGHLIN / J/ 1 / 6) 
D. HE I NS (:::::" 0 ,·C(:V,.< .:<.... (_b ~2 t,-8 
). M. ASPHALT 
¥. OPPEDAL {__ 

6.5 
75 
2027 
11 
2.347 
2.646 
1.025 
2.414 
2.76 
2.414 
2.78 
0.54 
17 .07 
83.83 
11. 34 

11 . / r'f.l . .<: hi Lo~ 
{) 1 ') f- / <..ci.h S l GNEO: MAX ! . SHEELER 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASS: TYPE A LAB NO. ABDB-147 

INTENDED USE: SURFACE 

SIZE 1/2 SPEC. NO. 1048 DATE REPORTED 8-1-88 

COUNTY STORY PRO,IECT FN-69-5 < 36 l --21 -85 

CONTRACTOR MANATTS 

PROJ. LOCATION IN AMES ON DUFF SQUAW Df(. TO SO. 4TH & ON GRAND AVE. 

AGG. SOURCES CR. GRAVEL-HALLETT, BOONE, BOONE CO; CR. LST- MARTIN MARIETTA; 
AMES MINE,STORY CO; SAND-HALLETT, CHRISTENSEN PIT, ·STORY CO. 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 40% AAT8-646; 35% AAT8-647; 257. AAT8-648 

JOB MIX FORMULA - COMBINED GRADATION 
1-1/2' 1' 3/4' 1/2' 3/8' N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 N0.200 

100· 86 56 40 31 20 11 6.0 4.5 

TOLERANCE: 92/100 7 7 5 4 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 

KOCH - 2106 POISES 

7. ASPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP. GR. BY DISPLACEMENT< LAI< DENS. l 
E<ULI( SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 
RICE SP. GR. 
% VOIDS - RICE 
% WATER ABSORPTION - AGGREGATE 
7. VOIDS IN THE· MINERAL AGGf(EGATE 
Z V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESS(MICRDNSl 
FILLER/BITUMEN RATIO 

4.0 
75 
3707 
9 
2.369 
2.695 
0.9963 
2.561 
7. 48 
2.531 
6 .• 40 
1. 21 
i 5. 61 
52.07 
6.91 

START 

5.0 
75 
3430 
10 
2.392 
2.695 
0.9963 
2.519 
5.06 
2.483 
3.66 
1.21 
15.68 
67.75 
8.94 
0.94 

THE JOB. A CONTENT OF 4.81 ASPHALT IS RECOMMENDED TD 
*ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NUC. CAL: TEMP= 210; WT= 7200; SLOPE= 4.44; 
CDPI"ES: 

I'CEPT= <-5.15) 

ASPHALT MIX DESIGN 
R. MUMM 
T. JACOBSON 
R. MONROE 
J. SMYTHE 
D. HEINS 
MANATTS 
W. DF'F'EDAL 
.FN·~'i-5 ( 36) --21-85, STORY 

6.0 
75 
3053 
1 j 
2.411 
2.695 
0.9963 
2.479 
2.76 
2. 451 
1.03 
1.21 
1 5. 91 
82.63 
10. 98 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWl-1 DEPAf<TMENT CIF mANSPCIRTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASS: TYPE A LMi NO. AfJD8--136 

INTENDCD USE: BINDER 

SIZE 3/4' SPEC. NO. 1048 DATE REPORTED 7/19/88 

COUNTY STOF<Y PROJECT FN-69-51361--21-85 

CONTRACTOR MANATTS 

Pf<OJ. ~OCi-\TION ON s. PUFF r-.vE. AN!) ON NOF<TH GFMND rn AMES 

AGG. SOURCES CR. LST. & CHIPS - MARTIN MARIETTA, AMES MINE, STORY CO.; 
SAND -- HALLETTS, CHIUSTENSEN PIT, STOIW CO. 

JOB MIX Fi'IF<MIJLA AGGREGATE F'F<IJPORTI ONS: 65Y.. AATfJ·-566; 1 0% AAT8-567; 25% AAT8_-·56f< 

JOB MIX FOf,MUL.A -· cmrnJ:NED GRADATION 
1-1/2' 1' 3/4' 1/2' 3/8' N0.4 · ND.8 N0.16 N0.30 N0.50 N0.180 N0.200 

100 99 86 70 48 35 27 18 9. 0 5. 2 4. 4 

TOLERANCE: 98/100 7 7 7 4 

ASPHALT SOUF<CE l4ND APPROXIMATE VISCOSITY l<OC:H ·- 2106 POISES 
F'LASTICITY INDEX 
% ASPH. IN MIX 
NUMBEF< OF MAF:SHAl_L BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP. Gf« BY D ISPL.ACEMENT ( Ll·\D DENS. I 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. I 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 
RICE SP. GR. 
% VOIDS -· RICE 
Z WATER ABSORPTION - AGGREGATE 
Z VOIDS IN THE MINERAL AGGREGATE 
Z V.M.A. FILLED WITH ASPHl4LT 
CALCULATED ASPH. FILM THICKNESS I MJC:FWNS) 
FILLER/BITUMEN RATIO 

75 
2790 
8 
2.344 
2.693 
1 .020 
2.594 
9.65 
2 .. 520 
6.98 
1_.85 
i 6.22 
40.51 

6.36 

A CONTENT OF 4. 7% c\SPHALT IS F<fcCOMME:NllEIJ TO SH,f\T 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NUC. CAL. INVALID 
COPIES: 

ASPH. MIX DESIGN 
Ehl- 69-5136)----21-85, STORY 
R. MUMM 
T. JACOBSON 
I'~. MONROE 
J. SMYTHE 
D. HEINS 
MANATTS 
W. OPf'EDl-lL 

4.75 5~75 
75 75 
3037 2683 
7 7 
2.389 2.397 
2.693 2.693 
i .. 020 1. 020 
2.553 2 .. 514 
6.44 4.65 
2.487 2.461 
3.94 2.60. 
t.85 i . 8~5 
i5.50 1 6. 1 1 
58.45 71 • 16 
8.60 10.85 
0.94 

THE JOEt. 

SIGNED: ORRIS J. LANE, JR. 
TESTING lcNGINECR 
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B-14 1) Conventional 
2) PAC 40 

Binder 
Surface 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASS: TYPE A RECYCLED LAB NO. ABD7-72 

INTENDED USE: BINDER 
" ·- -·~-

SIZE 3/4' 
O'BRIEN 

COUNTY OSCEOLA 

SPEC. NO. i •::i30 .. DATE F:F:F'OF:TED 6/·i 7 /87 
i 036 
PROJECT FN-60-3<11 l--2i-7i 

CONTRACTOR ROHLIN 

PROJ. LOCATION FROM U.S. 18 IN SHELDON TO C&NW RR IN SIBLEY 
MILLED @ 6.20% - PROJECT; 1/4' CR. LST. & 3/4' CHIPS - MIDWEST 

AGG. SOURCES LIMESTONE, GILMORE CITY, POCAHONTAS CO.; PIT RUN GRAVEL -
HALLETTS, 28-98-42, OSCEOLA CO. . 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 35% ABC7-114; 26% AAT7-429; 25% AAT7-428 
----------------------------------------14%_AAT7-430 ___________________________ _ 

JOB MIX FORMULA - COMBINED GRADATION 
i-1/2" i" 3/4" 1/2" 3/8" N044 NOa8 N0~16 N0~30 N0.50 NO~i00 N(J~200 

100 91 80 60 45 32 23 12 7.3 5.4 

TOLERANCE: 98/100 7 7 7 5 
I. ASPHALT (.\DDED 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
I. ASPH. IN MIX 
NUMBER OF Mf.'1RSHtil_L BLOlJS 
MARSHALL STABILITY - LBS. 
FLOW - 0. 0 i IN. 
SP.GR. BY DISPLACEMENTCLAB DENS.> 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 

;!,.:0:3 
AMOCO 

4 .. 5 
5(-) 

3367 
H)-

2.344 
2 ... 649 
1 • 02() 
2 .. 502 
6. :33 

"2 ..... "'' ....... ,.!>.:, 
-.. 299 POISES 

50 
301 :z, 
10 
2.376 
·2 .. ~-S49 
i . 02() 

' 2 .'!6~) 
3.60 

RICE SP. GR. 2.479 2.446 
% VOIDS - RICE 5.45 2.86 
% WATER ABSORPTION - AGGREGATE 1.07 1.07 
% VOIDS IN 1}1E MINEl~AL f-'tGGRErATE 15.~rn 15.24 
I. V.M.A. FILLED WITH ASPHALT 59.16 76.34 
CALCULATED r-~SPH. FILM THICl<NESS <MICRONS) 7. 3B 9. 34 
FILLER/BITUMEN f({\TIO i. 04 

A CONTENT OF 5.2% ASPHALT IS RECOMMENDED TO START THE JOB .. 
THIS IS AN ADD. 3.03% AC 2.5; •~LSO CONTROLLED BY FILLER/BIT RATIO 
NUC; CAL.: TEMP a 215; WT a 7300; SLOPE a 4.04; I'CEPT a (-3.51) 
COPIES: 

ASPHALT MIX DESIGN 
_,.f'1t-60--3 ( 1 1 ) -·-<?.1--71 Cl' HR I EN 

C. LEONAl;:D 
~J. BENNETT 
R.MONROE 
J. SMYTHE 
D. HEINS 
fWHLIN 
oJ. DPF'ED(\L 

l°> .. 5 
50 
2-l6 (' 
13 
2.392 
2.649 
i .. 020 
;~ .. 42(i 
i.50 
2 .. 42~~ 
1 .. ~~-4 
i . 07 
i ~> .. ~>7 
'10. :36 
1 i. ~H 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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101,•,l(! J;:::·F·t~i:;;·;·i"•iFf,~T 11 "f'!"::t-:~·-.;;:::r·,ur:~·r t·1·r ICJN 

OF"FJ:Ci:~ 01~· MA'ff~:1:?J.A! .. ~ 

J:N1·r:NDl~D l.JSE: SLJRFACE 

PRO~JE::Y ~~N--·((-3(11)--21-:·71 

CONTRAC:l'ClR ROHL .. [N 

.. J02 Ml~ i~·aRMLfLA AGGREGAl"E PRClPOR~.[.GNS: 65% AAT.7·-1120; 35% AAT7--1t2i 

! F·~·) 1J 
j I ,.:,. 

JOB r1IX !~ORMLJt_~ (:OMBINED GRADAl'ION 
3/a~ N0.4 40h8 ND.16 NOft30 NU.50 NO, ·j !:iO 

(., ,, { 

JOL(RANCE: -~8/i00 

FL.t1ST .i:CIJ\· .JNDE\ 
.%. it1.:;'.r:·1-+·, .. J:p.; ·,!,it>: 

-;; t;, 

"'I 

' 

NUi1BEF. DF i'·'.t;r::Sl··l(ii.:.L m .. CllJS 
j~\('.,f,~,S'J··l{:·1L.'t. .. ,~·!"{(."~J:.{:i:J.~J·fy - J."j3,~" 
FL111,1 ···· o ,,:,.. n.r. · 
,..:, .. ,·· ;, :· ·.·;:.~'·• • ,.;,_.:;--., ""'' ••··- / ••• .. , .... {_'I • .:; ,.. :. (,Fe. _,,,n v .1..:; :·· ~- ,,, c r, i·'lf,. n r " U'ils J.l\:c N ,,, .• i 
'BUL~· SPA GRA COMDA DRY AGG ... 
~Pa .GR,. A~pfi,, -~ .77 r· 
CALCA SO~lD SPAGR~ 

FI!...i...Cki3.:'·· 
r:~. '::~c·i-,1TCi»l";'" OF 5 .. O~:: (~S'F'!·!1'.;!L.·r JS." F;;y:-,::Ui'"!J·,~~::·; ... ;-.:·)::::.: 
·.<::f'.:iL.SD. :::;u I:;"( ::·::-L .. LE::F:/';:: rT11:·1:::·;·-! r:,..>····:·.-· 

· :--.1t.!t:· ... C1~·:;t.. ·': ";··.:cJi\~E::· 
CiJPIES: 

r:.w- t}O····<?i:( f i "> ....... ::!. 'i .... ·7 f i" Cl 1 IJF~·II:N 
·c ;: ·LEni·· .. 1i~-:ff..:;ti 
_ \,J,, BE:NJ-..lE::~:·T 

.·t'-: ... MONF\(lE 
J. ShYTHE 
:0 ... HE:If"'!S 
f~ Cl l··l c ::: j'-./ 

!/ .. OPF';:;: 

: ... : ( 

,-:~ ~ { '.:· 

'i 2 -

'.~:. ':~ . ) 
"' .... 

.; 1::: ::. ; 

.,.,. .. , 

~} "·75 

iB 
;L403 
::~ .. 674 
·j ,034 

::L i 2 
:;~ ... 44 1?1 

1 • Btl 
1 A 0.8 
1 :::; ,. -:'.~ (-) 
79 ... (~~o 
·; (:)" fj.q 
,; l'< ,··-. 
I '· '.")\:'.' 

fHF .. .F!'.1B ... 

:~-~ () 

:~,. (., ~l.4 
·1 .. ()~~~4 
~-~ •' .{144 

0 ... t~:;; 
't .. (=)8 
'; li,. . .f1:-B 

~=~7,, r;o 
·1 :.::; ~ () _.;;. 

::·::_,:·:.:·;·;·:;: u;:;'.r:~I.\' . .J" L(:ri'-iF; .. ..i'.< .. 
·r·Es·r·1:N(; ENGJ:~11~Ei~ 

NC)" 200 
~:;"A 
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B-15 1} PAC 30 Surface 



I 0\\,(.-;JEP.'IRT'!ENT OF TRANSPORT;\TlO!\ 
OFFICE OF MATERIALS 

TEST EEPOHT - ASPHALT :ll!X DESIGN 
LIB LOCXl'I O:'i - AMES JUN 15 !989 

LAB NO .••• :ABD9-010G 
MATERIAL ........ : TYPE A ~!ODl Fl En 
INTENDED USE ••.• :SURFACE 

DEPl. OF ENGINEERING 
CITY Of DES MOINES, IOWA 

PROJECT NO •••.•• :W.O. 0206-87-003 
COUNTY •..••••..• :POLK 
SPEC N0 ......... :1070.00 
SAMPLED BY •••••• : 

CONTRACTOR: DES MOINES ASPHALT 
SIZE.· ••••• : 1/2 
SENDER NO.: 

DATE S,\>!PLED: D.-\TE RECEIVED: DATE REPORTED: 06/08/89 
PROJ. LOCATION: ON FLEUR DRl VE IN DES MOINES 

AGG SOURCES: CR. LST- MARTEi )!ARIETTA, AMES MINE, STORY CO.; 
QUARTZITE- MARTIN MARIETTA, ROCK SPRINGS, Iii; 
SAND- HALLETT, EDM, POLK CO. 

JOB MIX FORMULA-Cm!B. GRADATION 
1 1/2" 1" 3/~" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 

100.0 92.0 75.0 58.0 44.0 35.0 24.0 10.0 5.4 
NO. 200. 

4.6 

TOLERANCE /100 
98 7 7 5 4 

MATERIAL MIX .-\85006 
% AGGll. PROP. 50. 00 

AWI004 
15.00 

A77522 
35.00 0.00 

% ASPHALT IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSH.~LL STABILITY - LBS. 
FLOW - 0. 01 IN. 
SP GR BY DISPLACEMENT (LAB DENS) 
BULK SP. GR. COMB. DRY AGG. · 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP. GR. 
% VOIDS - C.~LC. 

RICE SP.GR. 
% VOIDS - RICE 
% WATER .~BSORPTION - .. \GGREGATE 
% VOIDS IN MINERAL AGGREGATE 
% V.M.A. FILLED KITH ASPHALT 
CALC. ASPH. FID! THICK. MICRONS 
Fl LL ER/BITUMEN RA Tl 0 

4.75 
75 
2870 
9 
2.372 
2.667 
1.024 
2.508 
5 • .J4 
2.473 
4.08 
1. 05 
15.29 
64.40 
8.39 
o.oo 

5.75 
75 
2583 
11 
2.385 
2.667 
1.024 
2.471 
3.48 
2.436 
2.09 
1.05 
15.72 
77.88 
10.37 
0.97 

A CONTENT OF 4. 75% ASPHALT IS RECO,!MENDED TO START THE JOB. 
TOLERANCE ON #200 ,\LSO CONTROLLED BY FILLER/BITUMEN RATIO. 
COPIES TO: 

D. HEINS 

o.oo 
0 
0 
0 
0.000 
0.000 
0.000 
0.000 
0.00 
o.ooo 
0.00 
0.00 

. o. 00 
. o.oo 
0.00 
0.00 

o.oo 

0.00 
0 
0 
0 
0.000 
o.ooo 
0.000 
0.000 
o.oo 
0.000 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 

CENTRAL LAB 
..-1)ES MOT NES ASPHALT 

DI ST. 1 

R. MOi'iROE 
W. OPPEDAL --CITY OF DES MOINES i3~lG 

'(B 
& Irv-! 

DISPOSITION: 
SIGNED: ORRIS J. LANE, JR. 

2 
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Appendix c 
Core Density and Percent Air 
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IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

MATERIAL .•••.••• :ASPHALT CORES Site #1 
PROJECT NO .•.•.. :HR-542 
COUNTY; ••••••••• :JASPER 

LAB NO ..•. :ABEl-0018 

UNIT OF MATERIAL:C61Wentional Cores .#51, 52, 53, 54 EB Driving Lane 
CORES 51&52 1/4 PT. 53 & 54 OWT 51A, 52A, 53A, 
54A ARE THE BINDER CORES 

SAMPLED BY •••..• :C. ANDERSON SENDER NO.:ACAl-12 
DATE SAMPLED: ll/06/91 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 

- - - - - - - - - - - - -
CORE 51 SURFACE 

52 SURFACE 
53 SURFACE 
54 SURFACE 
51A BINDER 
52A BINDER 
53A BINDER 
54A BINDER 

Material: Asphalt Cores Site #1 
Project No: HR-542 
County: Jasper 

- - - - - - - - - - -------
DENSITY % AIR (HPM) 
2.341 4.6 
2.367 3.4 
2.367 3.6 
2.370 3. 1 
2. 318 6.8 
2.328 5.4 
2.360 3.6 
2.344 5.8 

Lab No. ABE1-0019 

Untt of Material: PAC 40 SBS Cores 55, 56, 57, 58 EB Driving Lane 
. Cores 55, 56 OWT; 57, 58 1/4 PT. 

55A, 56A, 57A, 58A are the Binder Cores 
Sampled by: Anderson 
Date sampled: 11-6-90 

Core 55 
56 
57 
58 
55A 
56A 
57A 
58A 

COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

Surface 
Surface 
Surface 
Surf ace 
Binder 
Binder 
Binder 
Binder 

Date 

C. -ANDERSON 

received: 
Density 
2.373 
2.385 
2.370 
2.334 
2.306 
2 .392 
2.366 
2.355 

2-13-91 
Sender No.: ACA1-13 

Date Reported: 2-21-91 
% Air (HPM) 

3.7 
3.2 
4.3 

8.4 
3.4 
3.3 
5.8 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAS LOCATION - AMES 

MATER I AL ••••••• : ASPHALT CORES \lite #2 
PROJECT NO ••.••• :HR-542 
COUNTY •••••••••• :CLINTON 

LAS NO ...• :ASEl-0015 

UNIT OF MATERIAL: Conventional Cores 35, 36, 37, 38 
. CORES 35 & 36 1/4 PT., 37 & 38 OWP 

35A,36A,37A,38A, ARE THE BINDER CORES . 
SAMPLED BY •••••• :STEFFES SENDER NO.: 
DATE SAMPLED: 11/15/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 

- - - - - - - - - - - - - -
CORE 35 SURFACE 

36 SURFACE 
37 SURFACE 
38 SURFACE 
35A BINDER 
36A BINDER 
37A BINDER 
38A BINDER 

Material: Asphalt Cores Site #2 
Project No: · HR-542 

- - - - -
DENSITY 
2.324 
2.320 
2.378 
2.370 
2.281 
2.259 
2.336 
2.336 

- - - - - - - - - - - - -
% Al R (HPM) 

5.5 
5.7 
3.0 
3.5 
7.2 
7.5 
5.9 
5.6 

ABE1-0014 

County: Clinton 
Unit of Materiaf: PAC 40 SBN Cores #3.1,- 32, 33, 34, 39, 40, 41, 42 

Cores 31, 32, 39, 40 1/4 PT. 33, 34, 41, 42 OWP 
31A, 32A, 33A, 34A, 39A, 40A, 41A, 42A are binder cores 

Sampled by: Steffes · Sender no.: ACA1-08 
Date Sam led: 1-15-89 Date received: 02-13-91 Date Re orted: 03-21-91 

Core 31 
32 
33 
34 
39 
40 
41 
42 
31A 
32A 
33A 
34A 
39A 
40A 
41A 
42A 

COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

Surf ace 
Surf ace 
Surf ace 
Surf ace 
Surface 
Surf ace 
Surf ace 
Surface 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 

Density % Air HPM 
2.274 7.7 
2;251 8.4 
2.323 5.9 
2.318 5.7 
2.338 4.7 
2.337 4.7 
2.332 5.3 
2.335 5.2 
2.235 9.3 
2.217 
2.252 
2.290 
2.345 
2.347 
2.318 
2.313 

11. 7 
6.9 
4.6 
3.9 
5.3 
5.5 

SIGNED: ORRIS J. LANE, JR. 
TEST I NG ENG I NEER 
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IOWA DEPARTMENT Of TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO .... :ABEl-0009 
MATERIAL .•••.••• :ASPHALT CORES Site #3 
PROJECT NO •••••• :HR-542 
COUNTY ••.•••.••• :O' BR! EN 
UNIT OF MATERIAL: Conventional ·Cores #9, 10, 11, 12 WBL ~ Inside 

9 & l 0 l I 4 PT. l 1 & 12 OWP 
9A, JOA, llA, 12A ARE THE BINDER CORES 

SAMPLED BY ••••.• :R. STEFFES SENDER NO.:ACAl-03 
· DATE SAMPLED: 09/25/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21 /91 
- - - - - - - - - - - - - - ------- -------
CORES SURFACE DENS I Tl ES % AIR (HPM) 

9 II 2.345 5.3 
10 II 2.365 5.0 
11 II 2.342 4.7 
12 BINDER 2.329 5.2 
9A II 2.285 6.6 
JOA II 2.290 6.o 
11 A II 2.280 7. l 
12A II 2.292 6.2 

Material: Asphalt Cores Site #3 Lab No.: ABE1-0D10 
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 DWP 13A, 14A, 15A 
16A are the Binder Cores 

Sampled by: Steffes Sender No: ACA1-04 
Date samp 1 ed: 09-25-89 Date Received: 02-13-91 Date Reported: 03-21-91 

Cores 13 
14 
15 
16 
13A 
14A 
15A 
16A 

COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

Surf ace 
Surface 
Surface 
Surface 
Binder 
Binder 
Binder 
Binder 

C • ,A.bWERS"Ofl · 

Density 
2.231 
2.260 
2.287 
2.309 
2.329 
2.329 
2. 352 . 
2.340 

% Air (HPM) 

8.6 

6.8 
5. 1 
5.3 
4.3 
4.5 

SIGNED: ORRIS J. LANE, JR. 
TEST! NG ENG I NEER 
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IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO •... :ABEl-0013 
MATERIAL. ••.•... :ASPHALT CORES Sites #4 & #10 
PROJECT NO .•..•. :HR-542 
COUNTY .•....••.. :POTTAWATTAMIE 
UNIT OF MATERIAL:ASPHADUR CORES 25,26,27,28,29,30 EBL; CORES 25,26 

27, 1/4 PT.; 28,29,30 DWP; TOP LAYER 1988 . 
25A,26A,2]A,28A,29A,30A ARE THE BINDER CORES 

SAMPLED BY ..•... :STEFFES SENDER NO.:ACAl-07 
DATE SAMPLED: 09/27/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 

- - - - ------- - - - - -
CORES 25 SURFACE 

26 SURFACE 
27 SURFACE 
28 SURFACE 
29 SURFACE 
30 SURFACE 
25A BINDER 
26A BINDER 
27A BINDER 
28A BINDER 
29A BINDER 
30A BINDER 

COPIES TO: 
CENTRAL LAB C .• ·ANDERS-ON 

DISPOSITION: 

00000 

- - - - -
DENS ITV 
2.379 
2.308 
2.290 
2.323 
2.250 
2.368 
2. 199 
2. 211 
2.205 
2. 196 
2.209 
2. 198 

-------
% AIR (HPM) 

2.6 
5.7 
6.3 
5.3 
8.3 
2.8 
10.2 
7.8 
9.4 
9.4 
10.4 
10.3 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

MATERIAL .•••••.• :ASPHALT CORES Site #5 
PROJECT NO •..••• :HR-542 
COUNTY .•••.••••. :WOODBURY 

LAB NO .... :ABEl-0012 

UNIT OF MATERIAL: Conventional Cores 21, 22, 23, 24 WBL - Outside 
CORES #21 & 22 OWP; 23 & 24 l/4 PT. 
2lA, 22A, 23A, 24A ARE THE BINDER CORES · 

SAMPLED BY ••.••• :R. STEFFES SENDER NO.:ACAJ-06 
DATE SAMPLED: 09/26/89 DATE RECEIVED: 02/13/91 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 
24 SURFACE 2.340 5.3 
21A BINDER 2.337 5.0 
22A BINDER 2.332 5.2 
23A BINDER 2.318 6.5 
24A BINDER 2.307 6.5 

Material: Asphalt Cores Site #5 Lab No: ABE1-0011 
Project No: HR-542 
County: Woodbury 
Unit of Material: AC-13 Cores 17, 18, 19, 20 WBL - Outside 

Cores 17 & 18 1/4 PT., 19 & 20 DWP 
.. 17A, 18A, 19A, 20A are the binder cores 

Sampled by: Steffes Sender No: ACA1-05 
Date Sampled: 09-26-89 Date Received: 02-13-91 Date Reported: 03-21-91 

Cores 17 Surface 
18 Surface· 
19 Surface 
20 Surf ace 
17A Binder 
18A Binder 
19A Binder 
20A Binder 

.COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

Density 
2.279 
2.257 
2. 287 
2.311 
2.287 
2.286 
2.274 
2.224 

C-. l\NO-ERSON . 

% Air (HPM) 
6.2 

5.9 
5.2 
6.0 
6. 1 
5.8 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO ...• :ABEl-0023 
MATERIAL •.•..••• :ASPHALT CORES Site #11 
PROJECT NO ••••.• :HR-542 
COUNTY .••••••••• :WEBSTER 
UNIT OF MATERIAL:RALUMAC CORES #67, 68, 69, 70 OWP NB DRIVING 

SENDER NO.:ACAl-16 SAMPLED BY •••.•• :STEFFES 
DATE SAMPLED: 06/17/88 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 

- - - - - ------ - - - - - ------ - - - - - - - - - -
DENSITY % AIR (HPM) 

CORE 67 SURFACE 1.955 23.4 
68 SURFACE 2.056 12.8 
69 SURFACE 2. 153 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.; 61 & 62 OWT 
59A, 60A, 61A, 62A are the binder cores 

Sampled by: Anderson Sender No: ACA1-14 

- - - - -

Date Sampled: Date received: 02-13-91 Date Reported: 03-21-91 

Core 59 Surf ace 
60 Surf ace 
61 Surface 
62 Surface 
59A Binder 
60A Binder 
61A Binder 
62A Binder 

COPIES TO: 
CENTRAL LAB e. ANDERSON 

DISPOSITION: 

00000 

Density 
2.302 
2. 317 . 
2.271 
2.301 
2.259 
2.293 
2.298 
2.320 

% Air (HPM) 
5.8 
5.2 
7.3 
5.9 
6.8 
4.0 
3.4 
4.4 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 



104 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO .•.• :ABEJ-0017 
MATER I AL. ••••.•. : ASPHALT CORES S.ite #13 
PROJECT NO •••.•. :HR-542 
COUNTY .••••••••. :sTn~y 
UNIT OF MATERIAL: Conventional Co.res 47' 48, 49, 50 NB Driving Lane 

CORES 47 & 48 OWT CORES 49 & 50 1/4 PT. 
47A, 48A, 49A, 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 

- - - - - - - - - -

CORE . 47 SURFACE 
48 SURFACE 
49 .SURFACE 
50 SURFACE 
47A BINDER 
48A BINDER 
49A BINDER 
50A BINDER 

Material: Asphalt Cores Site #13 
Project No: HR-542 
County: Story 

- - - - - - - - - - -------
DENSITY % AIR (HPM) 
2.391 3.9 
2.392 4. 1 
2.390 4.0 
2.383 4.8 
2.348 6.4 
2.392 4.9 
2.373 4.4 
2.332 6. I 

Lab No: ABEl-0016 

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

Sampled by: ANderson Sender NO: ACA1-10 
Date sampled: 11-08-90 Date Rec.eived: 02-13-91 Date Reported: 03-21-91 

Core 43 
44 
45 
46 
43A 
44A 
45A 
46A 

COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

Surface 
Surface 
Surface 
Surface 
Binder 
Binder 
Binder 
Binder 

C • ITT'fDTRS ON 

Density % Air (HPM) 
2.367 5.7 
2.368 5.7 
2.373 5.8 
2.362 5.8 
2.374 5.3 
2.369 5.7 
2.349 6.5 
2.336 6.7 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 



105 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO •.•• :ABEl-0007 
MATERIAL ........ :ASPHALT CORES Site #14 
PROJECT NO •••..• :HR-542 
COUNTY •••••••••• :O'BRIEN 
UNIT OF MATERIAL: Conventional Cores .#.1, 2, :1, 4 SBL: 1 & 2 OWP; 3 & 4 1/4 PT. 

lA, 2A, 3A, 4A ARE THE BINDER CORES 
SAMPLED BY ..... ;:R. STEFFES SENDER NO.:ACAl-01 
DATE SAMPLED: 09/25/B9 · DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -------

DENSITY % AIR (HPM) 
CORES 1 SURFACE 2.320 5.4 

2 SURFACE 2.309 6. 1 
3 SURFACE 2.311 6.7 
4 SURFACE 2.30B 6.5 

lA BINDER 2.329 5.5 
2A BINDER 2.319 5.6 
3A BINDER 2.333 5.3 
4A BINDER 2.331 5.7 

Material: Asphalt Cores Site #14 Lab No: ABEl-0008 
Project No: HR-542 
County:· O'Brien 
Unit of Material: PAC 40 SBR Cores #5, 6, 7, 8 SBL 

5 & 6 OWP 7 & 8 1/4 PT.; SA, 6A, 7A, SA are the 
binder cores 

Sampled by: STeffes Sender no: ACAl-02 

- - - -

Date Sampled: 09-25-89 Date Received: 02-13-91 Date Reported: 03-21-91 

Density % Air (HPM) 
Core 5 Surface 2. 324 3. 5 

6 Surface 2.351 3.5 
7 Surface 2.311 
8 Surface 2. 328 4 .4 
5A Binder 2.283 6.6 
6A. Binder 2.286 7.0 
?A Binder 2.314 6.1 
SA Binder 2. 298 6. 2 

COPIES TO: 
CENTRAL LAB 

DISPOSITION: 

00000 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 



106 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 

LAB LOCATION - AMES 

LAB NO .... :ABEl-0021 
MATERIAL .••••••. :ASPHALT CORES Site #15 
PROJECT NO •...•• :HR-542 
COUNTY •.••••• ; •• :POLK 
UNIT OF MATERIAL:PAC 30 SBS Cores 63, 64., 65, 66 SB Driving Lane 

CORES 63 & 64 1/4 PT.; 65 & 66 OWT 
63A,64A,65A,66A ARE THE BINDER CORES 

SAMPLED BY •••.•. :ANDERSON SENDER NO.:ACAl-15 
DATE SAMPLED: DATE RECEIVED: 02/13/91 DATE REPORTED: 02/21/91 - - - - -

CORE 63 SURFACE 
64 SURFACE 
65 SURFACE 
66 SURFACE 
63A BINDER 
64A BINDER 
65A. BINDER 
66A BINDER 

COPIES TO: 
CENTRAL LAB 

DI SPOS IT! ON: 

00000 

- - - - - -------
DENSITY 
2.382 
2.314 
2.402 
2.399 
2.338 
2.399 
2.390 
2.394 

------- -------
% AIR (HPM) 

3.6 

2.6 
3.5 
5.3 
4. 1 
2.9 
3.2 

SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 


