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I. Introduction 

Stopping and turning maneuvers on high traffic volume 

asphalt cement concrete surfaced roads and streets often 

causes distortion of the pavement. Distortion may show up 

as excessive rutting in the wheel path, shoving of the 

pavement and/or rippling of the surface. Often times 

repeated corrective work such as cold milling or heater 

planing is required in these areas to maintain the pave

ment surface in a reasonable condition. 

In recent years polym~ additives have been developed 

for asphalt cement concrete paving mixes that show promise 

in improving the inplace stability of the pavements. AC-13 

(Styrelf 13) available from Bitucote Products Company, 

St. Louis, Missouri is an asphalt cement that has been 

modified by an additive to exhibit characteristics of very 

high stability in asphalt mixes. 

II. Research Objective 

Research project HR-522 has been developed to evaluate 

AC-13 (Styrelf 13) in regard to the following characteristic~: 

1. Improved stability in the asphalt cement concrete mix. 

2. Pavement surface distortion caused from stopping and 

turning movements when AC-13 is used in mixes. 

3. Visual observation of cracking or raveling that might 

occur when AC-13 is used in an asphalt cement concrete 

pavement mixture. 

4. Core evaluation for changes in the pavement characteristics 
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~heh in service. 

The isphalt cement concrete mix characteristics were 

evaluated during the construction phase. Test results for 

gradation, void content, asphalt cement, 

penetration at 77°f and absolute viscosity at 140°F for the 

AC-13 are included in this report. Absolute Viscosity and 

penetration test results of the recovered asphalt cement 

(AC-13) in the asphalt cement concrete mixture are also 

included in this report. 

Supplemental evaluation of the pavement area containing 

AC-13 asphalt cement concrete mixture will be made relating 

to future cracking, rutting, and shoving. Cores will be 

cut and tests on the recovered asphalt cement will be 

performed to determine changes that occur in the asphalt 

characteristics. 

III. Conclusion 

AC-13 is easily handled in conventional paving opera

tions. This feature makes the product look very attractive 

for use in selected project locations where special material 

is needed to resist rutting and shoving. 

Preliminary test results on the recovered asphalt cement 

from project mix samples show that the penetration values 

are what you would expect from an AC-10. The atrolute 

viscosity of the recovered asphalt cement (13,000 poise) is 

consistant with results that might be obtained from an AC-30. 

T h e s e . p r e l i 111 i n a r y r e s u l t s \v i 1 l b e s u p p l e m e n t e d w i t h a 

report of field evaluation of AC-13 performance after one 
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year, two years, and three years of service . 
. 

IV. P~oject Location 

The urban project selected for the research is located 

on Iowa Primary Road 12 (Gordon Drive) in Sioux City. The 

project begins near the east City Limits of Sioux City and 

continues west 2.6 miles to near US 75. Traffic volumes 

range from 6POO A.D.T. with 10% trucks near the east City 

Limits to 16,700 A.D.T. with 5% trucks near US 75. The route 

is a limited access four lane facility with turning lanes at 

service roads and intersections. 

STA. 172+o6.00 (Milcpxt 0.3.0.5) 
BEGIN PROJECT . 

PART OF CITY OF SOUX CITY 

Fi 9lffC 
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V. Evaluation Sections 

Evaluation sections for AC-13 asphalt cement paving 

were constructed at four signalized intersections with a 

fifth section constructed on a four degree circular curve 

that is not super elevated. The curve is located in a 45 

MPH speed zone where traffic speeds approach 50 M.P.H. 

Section 1 South Fairmont Street Intersection 

A. Posted speed limit 35 M.P.H. 

B. Traffic Volume 16,700 A.D.T. 

C. AC-13 evaluation areas (Figure 2) 

1. Eastbound 

a. Left turn lane station 176+62-Station 178+90 

b. Inside through lane Station 176+62 - Station 

178+80 

c. Outside through lane Station 176+62 - Station 

178+62 

d. Right turn lane Station 176+62 - Station 

178+25± 

2. Westbound 

a. Left turn lane Station 178+00 - Station 180+42 

b. Inside through lane Station 178+00 - Station 

180+42 

c. Outside through lane Station 177+40 - Station 

180+42 

d. Right turn lane Station 178+00± - Station 

180+42 
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Figure 2 South Fairmont Street 
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Section 2 South Martha Street Intersection 

······ .. A. ··Posted speed limit 35 M.P.H. 

B. Traffic volume 15,400 A.D.T. 

C. AC-13 evaluation areas (Figure 3) 

1. Eastbound 

a. Left turn lane Station 214+73 - Station 217+35 

b. Inside through lane Station 214+73 - Station 

217+00 

c. Outside through lane Station 214+73 - Station 

216+73 

d. Right turn lane Station 214+73 - Station 216+73 

2. Westbound 

a. Left turn lane Station 216+87 - Station 217+35 

b. Inside through lane Station 216+87 - Station 

218+87 

c. Outside through lane Station 216+87 - Station~ 

218+87 

d. Right turn lane Station 216+87 - Station 218+87 

Section 3 Stone Avenue Intersection 

A. Posted speed limit 45 M.P.H. 

B. Traffic volume 12,600 A.D.T. 

C. AC-13 evaluation areas 

1. Eastbound 

a. Left turn lane Station 254+44 - Station 257+00 

b. Inside through lane Station 254+44 - Station 

257+00 



-7-

c. Outside through lane Station 254+44 -

Station 257+00 

d. Right turn lane Station 254+44 - Station 

255+44 

2. Westbound 

a. Inside through lane Station 254+75 - Station 

257+03 

b. Outside through lane Station 255+00 - Station 

257+03 

Section 4 Palmetto Street Intersection 

A. Posted speed limit 45 M.P.H. 

B. Traffic Volume 9,420 A.D.T. 

C. AC-13 evaluation areas 

J.. Eastbound 

a . I n s i de th r o u.g h . l an e St at i on 2 7 6 + 2 5 - St at i on 

278+25 

b. Outside through lane Station 276+25 -

Station 278+50 

Section 5 Four Degree Circular Curve With no Super 

Elevation Station 241+60 to Station 232+45 

A. Posted speed limit 45 M.P.H. 

B. Traffic volume 12,600 A.D.T. 

C. Lane location 

1. Westbound only 

a. Inside through lane Station 232+25 - Station 

242+00 
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Westbound Lane 4° Curve 

Palmetto Street 
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Outside through lane Station 232+75 -

Station 241+60. 

Right turn lane Station 237+00 - Station 

239+00. 

The first step of the rehabilitation project involved 

removing the old asphalt cement concrete from the old PC 

concrete base. This was followed by base repair work. The 

longitudinal joints were covered with an engineering fabric 

prior to overlaying the base. The resurfacing of the old PC 

c o n c re t e b a s e w a s t h e n c o 111 p l e t e d u s i n g t\'rn ( 1 1 / 2 11 t h i c k ) 

lifts of recycled asphalt cement concrete for all of the 

project except the special AC-13 research areas. 

Virgin aggregate asphalt cement concrete containing AC-13 

was placed in both the 1 1/2 11 thick binder and 1 1/2 11 thick 

surface lifts of five locations previously described in this 

re port. 

V I I . Construct i on W i th AC - 1 3 

The AC-13 asphalt cement was handled and stored in a 

conventional manner in a separate storage tank at the asphal~ 

plant. The temperature was maintained at a range of 290°F 

to 305°F. 

A Barber Greene Batch plant was utilized for proportion

ing aad mixing asphaltic concrete materials for the project. 

W h e n th e A C - 1 3 m i x 1v a s n e e d e d f o r t h e s p e c i a l a r e a s t h e 

normal AC flow was cut off and the AC-13 was allowed to flow 

'I 
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to the batching equipment. The virgin aggregates were than 

·"batched along with the AC-13 to provide the special mix. 

This system worked well with minimum inconvenience to the 

contractor. 

The temperature of the AC-13 mix was maintained near 

300°F. Normally this would be in the range that conventional 

asphalt cement concrete mixes are produced. This character

istic of the AC-13 makes it convenient and practical to use 

in selected areas of a project. 

The AC-13 mix was placed and rolled using conventional 

paving and rolling equipment. No paving gaps were needed 

for the switch from recycled mix to the AC-13 mix on the pro

ject. The average mat temperature at the time of placement 

\va s 284 ° F. 

VIII. Materials 

The material that is being evaluated on this project 

is the virgin asphalt cement concrete paving mix containing 

AC-13 asphalt cement. (Styrelf 13 produced and marketed by 

Bitucote Products Company of Des Moines, Iowa and St. Louis, 

Missouri.) 

AC-13 has the unique characteristics of low penetration 

(77°F, 100 gm 5 sec; 60-90 range) and high absolute viscosity 

( 1 4 O ° F ; 2 5 0 0 p o i s e m i n i rn u 111 ) • A c o p y o f t h e A C - 1 3 s p e c i f i c a -

tion is found in Appendix A-3. 

The virgin aggregate AC-13 mix used in the special 

evaluation .. areas was composed of the following materials: 
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30% passing 5/8" sieve retained on #4 sieve, crushed 

quartzite - L.G. Everist, Dell Rapids, South Dakota. 

10% passing 3/8" sieve retained on #8 sieve, crushed 

quartzite - L.G. Everist, Dell Rapids, South Dakota. 

15% passing 3/16" sieve, crushed quartzite - L.G. Everist, 

Dell Rapids, South Dakota. 

15% agrecultural limestone - Midwest Limestone, Gilmore 

City, Iov;a. 

30% 

5. 15% 

concrete sand - L.G. Everist, Hawarden, Iowa. 

AC-13 (Styrelf) - Bitucote Products Company. 

The job mix formula is found in Appendix A-5. 

The project control tests were very consistent for the 

aspahlt cement concrete containing the AC-13. Daily extrac

tion gradation testing normally completed in the District 

Laboratory could not be accurately performed as the AC-13 

plugged the extraction filter paper. Samples were submitted 

to the Ames Laboratory for extraction test results for 

aggregate gradation and asphalt cement content. These test 

results along with the Marshall stability 75 blow (4081 

average), absolute viscosity of the extracted AC-13 (13,000 

poise, average; 140°F 300 MMHG), penetration of extracted 

residue (77°F 100 gm 5 sec, 48 average), and filler-bitumen 

ratio (average 1.22) can be found in Appendix 8-1. 

Daily testing of the AC-13 for penetration and absolute 

viscosity was completed in the District Laboratory. The 

average ab~olute viscosity, 140°F 300 MMHG, was 3912 poise, 
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and the average penetration 77°F 100 gm 5 sec was 81. See 

'"A~p~ndix B-3 for complete test results. 

The average field percent of Marshall density (75 blow) 

was 97.8. The average field voids was 6.9%. Complete test 

resu1ts are found in Appendix B-3. 
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~ lowa Department of Transportation 

SUPPLE~XT.A.l SPECIFICATJO!'I 
for 

ASPw..LT Cf:.""XEXT AC-13 

December 20, 1983 

Specification 942 

942.01 [)3Dtlf'T10f(. This material ls a polymerized asphalt cement intended to be used in asphalt cement 
concrete mixtures where high stability requirements are necessary. 

The contracting' authority bel leves this to be a proprietary product. It ls available as Styrelf 13 from 
Blticote Products Cll'Tipany, St. Louis, Missouri, and Des Moines, Iowa. Bidders should contact this supplier for 
information concl'l"Tling this material. 

Other sour~ of a similar material may also be approved. Specific ~pproval will be required. Approval will be 
based on the mimufacturer's proposed method of polymerization, as well as compliance with .the test requirements 
specified. 

942.02 KAlIIIAl. Asphalt cement AC-13 shall meet requirements of AASHTO M 226, Table 1, for grade AC-40, 
except as follOltS: 

Penetration, 25°c (77°F), 100 g, 5 sec; 60-90. 
Viscosity, fJf1r.. (140°F), polses;Z,500 min. 
Tensile Stn5s, ASTM 0 412, @ scxn: 

elongation l1f the
2
sample, 20°C (68°F), 

500 mn/mla. 1:.g/on ; 0.50 min. 
The contracttr shall furnish certified.test results for each load of this material furnished to the project. 

942.03 CX!ISIROCTION. Asphalt Cement AC-13 sha 11 be incorporated in the ACC mixture to be placed in the 
locations designated on the plans, in lieu of the asphalt cement specified for other mixtures specified for the 
project. The mixture shall be prepared and placed according to requirements of the Standard Specifications. 

The contract.ar shall furnish facilities and use a procedure that heps this •Mterial separate frcrn other 
asphalt cement usef on the project during storage and incorporation into the F'ixture. 

942.04 MEASmEMEKT NW PA"n1EXT. Asphalt cement AC-13 will be separately measured and paid for in accord with 
2303.198 11nd 2303..208. The quantity shall be for mixture in the areas designated on the plans and such additional 
mixture as was necrssary to cover the designated areas using full truck loads of mixture. This payment shall be full 
ccrnpensatlon for furnishing and incorporating this material into the mixture and for the special facilities and 
procedures necesSiJ)' to accorrpl1sh this. 

The quantltyof ACC mixture with asphalt cement AC-13, furnished and placed as designated,will be include<l ,..ith 
the other quantities of ACC mixture and "'ill be paid for accordingly. 
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{!:;'j Iowa Department~f Trc:msport:ation 

~ 

SPEC!Af. PRDYISIDH 
for 

ASPtVJ.. T CEK:liT CONCRETE 

FH-75-1(39)--21-97, ~oodbury County 
FR-12-l(B)--2G-97, ~oo<lbur_y Countx 

Kay 9, 1984 

This work shall consist of removal by scarification and salvage of the asphaltic pavement surf ace. 
Incorporation of the salvaged material into a recycled asphalt cement concrete for the projects is a bidding 
alternate. Only one group of alternates for each project is to be bid, and the contracts will be awarded on the 
basis of the alternates bid. 

Scu_ificat ion 
Scarification shall be in accord with the plans and Supplemental Specification 940. 

Asphalt Cement Concrete, Type A. 
>lhen Type A asphalt cement concrete is furnished with virgin aggregates, the mixture shall meet requirements of 

the Standard Specifications, with the following modifications. 
l. The asphalt cement shall meet requirements of Section 4137, grade AC-20. 
2. Coarse aggregates for surface course mixtures shall be Type 3 skid-resistant aggregate, as classified in 

Materials I .H. T-203, dated l 983. 

AC-13 Polymer Kodific<l Asphalt Cement Concrete. 
This mixture shall be furnished and placed in accord with Supplemental Specification g42. A virgin 

mixture is required for all courses, using the aggregate mixture designated herein for the surf ace course. 
lifts, the contractor may substitute a virgin aggreglte mixture designated for the binder course. 

The quantity of this mixture required will be separately identified as an item on the proposal. 

Asphalt Cement Concrete, Type A, Recycled. 
>lhen the recycled mixture is to be furnished, the following provisions shall apply. 
These mixtures shall be furnished, mixed, and placed in accord with Supplemental Specification 939. 

aggregate 
For lower 

!1sphalt cement for the recycled mixture shall meet requirements of Section 4137, grade AC-2.5, AC-5 or AC-10. 
The exact grade will be determined at the time of job-mix approval. 

The salvaged material to be used for both projects shall be that which is removed by scarification from the 
roadway of project FR-12-1(8)--2G-97. The existing surface is a 3/8-inch Type A surface mixture on a 3/4-inch Type A 
binder course mixture. For the purpose of cc<nputing crushed particles, it can be asstnled that the material salvaged 
contains 70 percent crushed particles, and the remainder is natural sand. 

The aggregate to be used shall be a mixture of 40 or more percent salvaged asphaltic material, combined with new 
aggregate. It is expected that the material removed from the designated project will be sufficient to provide at 
least enough sal .. aged material for the quantity of mixture sho"n on the plans for both projects. The amount of 
salvaged asphaltic material ir. one of the recycled mixtures may be less than the percentage specified, 1f the 
rc::·centage in the other mixtures is increased sufficirntly to provide for a minimum total usage of salvaged material 
equivalent to that specified. 

Ne-w cxiarse aggregate furnished for recycled surface course mixture shall be Type 3 skid-resistant aggregate, as 
classified in materials J.M. T-203, dated 1983. 

For the 1/2-inch mixture, the required percent passing the 1/2-inch sieve will be modified to g5-100 percent. 
For the coa;tractor's information, the average job-mix gradations for the e:dsting surface . on the 

FR-12-1(8)--2G-97 project are as follows: 

3/4-inch 3/8-inch 
Sieve Sin Binder Course Surface Course 

3/4 inch 100 
1/2 inch 95 
3/8 inch 75 100 
Ho. 4 57 85 
No. 8 51 62 
Ho. 30 26 33 
No. 200 6 6 

There is a significant difference between the binder and surface courses. Separate stockpiles will not be 
required. However,. the method c,~ rl'<7loval, processing, and handling of the salvaged material shall resu.lt in a 
uniform blending of salvaged materi<>l. The method shall be subject to approval of the engineer. 

This malerial 5hall not be intenninoled with material salvaaed from the FN-75-1(39)--21-97 project. 
The recycling ~ork will be paid for-according to Supplement~] Specification g39. 

Remaining Salvaged Material; 
Any salvaged caterial taken from the road>.·ay of either project and rl'<7lalning at the ce<npletion of the work shall 

br the property of the contractor, regardless of the al!ernate basis on which these contracts are awarded. 
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OFFICE OF MATERIALS 
ASPHAlf.CONCRETE MIX DESIGN 

LAB LOCATION AMES 

:~pen di x A-4 

M I X . T Y F' E Arrn CI_ ASS : TY P E A S LJF..: FACE -· D I ND E 1:;: L 1lfl N 0 • f'i B D 4 -- 1 i3 

INTEtWED USE: 

SIZE \/2' 

COUt'HY lJOODDUl:;:Y 

CONTRACTOR BROWER 

SPEC. NO. 941, 951 DATE REPORTED Y3/84 
'?42 

r· F..: 0 J EC T F Fl - 1 2 - 1 ( 8 ) - - 2 G-9 7 

PROJ. LOCATION FROM SOUTH LINN STREET TO E.C.L. IN SIOUX CI~ 
AGG. LIME - HALLETT, GILMCrnE CITY - F'OCAHONTAS '.ID.; 3/16", 

AGG. SOURCES 5/8"X4. 3/8"X8 QTZ. - L. G. EVERIST. MINNEHAHA .m., S. DAK.; 
SAND - L. G. EVE FU ST, 1 5-95-48 ·- SIOUX CO .. 

J 0 I< M I X F QI:;: MULA AG G 1:;: EGA TE F' F: 0 F' 0 RT I 0 NS : 1 5 ;~ A AT 4 - 4 0 8 , 1 5 :% A AT 4-35 2 , 3 0 ;~ A AT 4 - 3 51 ; 
10% AAT4-372; 30% AAT4~53 

JOB MIX FORMULA - COMDINED GRADATION 
1-i/2' 1" 3/4" 1/2" 3/8" N0.4 N0.8 NO.\~, N0.30 N0.5:0 N0.100 N0.200 

100 99 90 68 57 46 32 17 9.0 5.4 

TOLEF:M~CI::: 98/100 7 7 5 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
F' L 1.'.i S T I C I TY I N DEX 
;~ A S 1=· 11 • I N M I X 
NUMBER OF MARSHALL BLOWS 
MA F..: S I rn L. L S T ,; I< I L I TY ·- LI< S • 
FLOl,J - 0 .".:) \ HL 
SP.GR. BY DISPLACEMENTCLAB DENS.) 
BU U< .ST • G F: • C 0 M E< • DRY '~ G G • 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
"' V 0 I D S -- C AL. C • 

• CE Sr:· • GT\ • 
% \' 0 ID S -- F: I CE 
% WATER ABSORPTION ~ AGGREGATI:: 
1. \/ 0 I D S I N T 1-1 E M Hff 1:;: AL AG GR EGA TE 
;~ 1/ • M . t1 • F~ I I_ L E D W I T 1-1 A S r-· H ti!_ T 
CA L_ CU 1. .. P1 T E D ASP H • F I L M TH I CI< NESS ( M I CF: 0 1'/ S ) 
F I I_ L E 1:;: I [~ l T LI i'l EN F: AT I [I 

4 

I!ITUCOT[-3240 POISEI <STYRELF 

4.50 5.50 6.50 
7'.5 75 75 
3 1143 3227 3130 -, 8 1 2 I ,., -,., 
..:_. -.'.>..:.. 2.34 2.36 
2.651 2.65l 2.651 
1 .028 1 .028 1 .028 
2.48,S 2.449 2.414 
6.67 4.46 2.24 
2.476 2.441 2.398 
6.30 4. 1 -4 1 .58 
0.37 0.37 0.37 
16.A2 16.59 16.67 
59.4l 73.08 86.65 

6. c'i8 8.32 9.99 
1 . 0'.5 

A c 0 N n:: rH 0 F 5 . 1 5 ;~ A ST H 1.'.-il_ T I s RE c ()MME ND [ D T (J s T t1 rn TH [ j 0 I< • 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
COF' I [S: 

ASF'l-1. MI>< DESIGt~ 

FR-l2-1 (8)--2G-97, WOODI!URY 
J. E<UMr=· 
F\. HDLTDI·~ 

R . S II [I_ l) U J ST 
D . J Cl I~: D I S 0 rl 
D. H[ Iris 
[1 r::lll,.J[I~: 

GJ . 0 F:· F' [ [) f'.1 L 

s J: C~/[!). uc1;:l/t'1f( 0 L [if((Jl,JN 

TCSTirlC sr.ir;r11crF.: 

1 3) 



AC-13 A.C.C. Mix Test Results 

I. Sieve Size Design Lab No. ABC4-
% Passing 156 178 181 203 221 AVE 

Binder Binder Surf ace Surface 
& 

Surface 
l / 2 II 98 - 100 100 99 100 100 100 100 
3 /8 II 83 97 92 89 89 88 88 89 
4 61 75 71 66 66 65 66 67 
8 52 62 59 54 54 53 55 55 
16 46 46 43 44 42 44 44 
30 28 36 33 31 33 31 31 32 
50 17 18 1 7 18 18 17 18 
100 9.0 10 9."5 9.7 9.9 9.6 ' 9 . 7 
200 5.4 7. 1 6.5 6.0 6.3 6.5 6.5 I ,__. 

I I . Extracted AC % 5.77 5.38 5.31 5.49 -.._J 

I I I. Marshall Stability 3345 3737 4541 3862 3958 4307 4081 
I V . Absolute Viscosity (interpolated) 13,750 11,160 14,100 13 ,000 

Extracted AC (140°F 
300 MMHG Poises) 

v . Penn Extracted AC 45 50 49 48 
(77°F, 100 gm 5 sec ) 

v I. % AC Batch Wt. 5.15% 5.15 5.15 5. 15 5.15 5.15 5 . 15 
V I I . Filler/Bit *1.38 1. 26 1. 16 1. 2 2 1. 26 1. 2 2 

* Dist 3 Mtls Lab Extraction 3.8 #200 cound not extract the AC-13. 
)> 
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A. 

B. 

Test Results on AC-13 (Styrelf 13) 

I. One Project Assurance Sample Tested in Ames Lab 

Test 

A. Absolute Viscosity 140°F, 300 MMHG Poises 

B. Penetration 77°F, 100 gm 5 sec 

c. 

D. 

E. 

Ductility 77°F (thin film residue) CMS 

Absolute Viscosity (thin film residue) 
104°F, 300 MMHG Poises 

Penetration of Residue 77°F, 100 gm 5 sec 

Spec 

2500 min 

60-90 

II. Nine Porject Control Samples Tested in Dist 3 Mtls Lab 

Sample Sender 
Spec 1 lA 4 5 8 

Absolute Viscosity Min 2500 3050 3720 3840 3980 
140°F, 300 MMHG POises 

Penetration 60-90 86 79 
77°F, 100 gm 5 sec 

No. L.G.-
11 

4170 

Test Results 

4390 

llA 

48 

40 CMS 

14 ,990 

48 

17 
3940 

17A 

78 

AVE 
3912 

81 

c;:l 
I 

N 
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I I I. Fie l d Test Results for Construction Testing 

A. Field Core Test Results 

Lift Date 75 Blow % Lab ~~Voids Day 1 s Ave Day's Ave 
Placed Placed Marshall Density in Field Core % Density % Air Voids 

Density Field Core Field Cores Field Cores 

'Binder 7-5-84 * 2.28 96.5 10.6 
II II 100.0 7.3 
II II 100.4 6.9 
II II 100.0 7.3 
II II 100.0 7.3 99.4 7.9 

Binder 7-6-84 2.35 97.0 7.3 
II II 97.4 7.0 
II II 98.3 6.1 
II II 97.4 7.0 
II II 95.3 8.9 97.1 7.2 

Binder 7-7-84 2.37 98.3 4.5 
II II 97.5 5.3 
II II 95.4 7.4 
II II 97.0 5.7 
11 II 97.9 4.9 97.2 5.6 

Binder 7-9-84 2.35 95.7 8.2 
II II 99.0 4.5 
II II 97.0 6.9 
11 II 95.3 8.6 
II II 97.0 6.9 96.7 7.0 

Binder 7-10-84 2.32 98.7 6.5 
II II 97.8 7 .J, 
II II 97.0 8.2 
II II 98.5 6.5 
II II 97.0 8.2 97.8 7.3 

Surface 7-13-84 2.35 97.0 6.9 
II II 95.7 8.2 
II II 98.3 5.7 97.0 6.9 

Surf ace 7-16-84 2.33 97.9 7.3 
II II 100.0 5.3 
II II 98.3 6.9 98.7 ,c.,6. 5 

Surface 7-17-84 2.34 98.7 6.5 
11 II 98.3 6.9 
II II 98.3 6.9 98.4 6.8 

* Lab Density run at 50 blow, traffic volume requires 75 blow. 
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