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ASPHALT EMULSION BOUND MACADAM 

ASPHALT EMULSIONS FOR HIGHWAY CONSTRUCTION 

DEMONSTRATION PROJECT NUMBER 55 

U.S. DEPARTMENT OF TRANSPORTATION FEDERAL HIGHWAY ADMINISTRATION 

INTRODUCTION 

Recent years have presented a real financial challenge for highway 

departments. The energy shortage and rapid inflation have resulted in a 

severe reduction in proposed programs. The result has been an increased 

emphasis on investigating alternative roadway sections and construction 

procedures. 

Many secondary roadway departments have utilized macadam base con-

struction with varying degrees of success. Macadam base construction does 

appear to have a potential for providing the structural nee ds at a lower 

cost. 

The recent macadam base projects have provided excellent drainage 

characteristics but there is an apparent lack of stability. Even when the 

base is properly rolled and keyed together, the large stones are easily 

displaced. The use of an asphalt emulsion binder may increase stability-

while still providing a relatively low cost roadway base--and reduce energy 

consuming construction costs. 

OBJECTIVE 

The project objectives are: 

1. Identify a cost effective asphalt emulsion bound 
macadam typical cross section. 

2. Obtain useful data comparing seven typical cross sections. 
3. Determine the effectiveness of engineering fabric 

placed under macadam roadbeds. 
4. To evaluate the use of emulsions in surface seal 

coats. (See Appendix A) 
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PROJECT LOCATION 

The project is located on Dubuque County Road D-53 from U.S. 151 south 

and easterly for 5.855 miles through Bernard, Iowa (See Appendix B). This 

highway serves as a feeder road from U.S. 151 to U.S. 61 and is a short cut 

across the country. 

TRAFFIC DATA 

Traffic counts vary on the roadway from 114 vehicles per day to 235 

vehicles per.day, with approximately 50% of the traffic being trucks. The 

growth rate of traffic will increase now that the roadway has been paved. 

The traffic prediction for 22 years hence is a 47.3% increase from 1978 

traffic counts or a maximum of 346 VPD in the year 2000. 

TEST SECTIONS 

Test sections (See page 38) were the full width of the roadway base 

which was approximately 36 feet in width. Each test section was repeated 

along the 5.855 mile route. Under the first seven test sections, engineering 

fabric was placed in two 200 foot lengths. One fabric used was Bidim C22 

(60 mils) and the other was True Tex MG-300 (110 mils). 

Posts were placed near the fence to identify section and fabric 

locations. 

Section 1: 2,400 feet and 2,100 feet of 2" Type B Class I asphaltic 

concrete 24 feet wide over a 6" asphalt treated base with 

granular shoulders that received a double seal coat for a 

shoulder surface. 
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Section 2: 2,405 feet and 2,100 feet of 2" Type B Class I asphaltic 

concrete, 24 feet wide over 6" of 3" x 3/4" asphalt emulsion 

bound macadam the full width of 36 feet and a double seal 

coat over the granular shoulders. 

Section 3: 2,065 feet of 3" Type B Class I asphaltic concrete 24 feet 

wide over 6 11 emulsion bound macadam base the full width of 

the base area with a double seal coat on the granular 

shoulders. The intended repeat cross-section (1910 feet) 

was modified to 26 feet of emulsion bound macadam and plain 

macadam shoulders. 

Section 4: 2,100 feet and 2,400 feet of 3" Type B Class I asphaltic 

concrete 24 feet wide placed over 2" of 3/4" choke stone the 

full width of the 6" macadam base section of the roadway, 

with a double seal coat on the granular shoulders. 

Section 5: 2,100 feet and 2,400 feet of 3" asphalt emulsion bound choke 

stone 24 feet wide over 6 11 emulsion bound macadam the width 

of the base and granular shoulders. The final surface has a 

double seal coat from edge to edge of the roadway. 

Section 6: 2,100 feet and 2,400 feet of 3" asphalt emulsion bound choke 

stone 24 feet wide over 2" of 3/4" Class A choke stone the 

full width of the 6 11 plain macadam base section with granular 

shoulders. There is a double seal coat over the entire surface 

from edge to edge of the roadway. 

Section 7: 2,100 feet and 2,200 feet of 3" granular choke stone over the 

6" plain macadam base with a double seal coat the width of the 

roadway. 

3 



ASPHALT TYPES USED 

AC-10 asphalt was used for the asphaltic surface courses and the 

asphaltic base courses. Tack coats and prime coats were MC-70 liquid 

asphalts. Emulsions used were the High Float type HFE 150 for the emulsion 

bound macadam and the emulsion bound 3/4" choke stone. SS-1 emulsion was 

tried for the 3/4" choke stone and the 6 11 emulsion bound macadam with 

unsatisfactory results. High Float emulsion HFE 90 was used for all seal 

coating. All asphalt was obtained from Koch Asphalt Company Terminal 

at Dubuque, Iowa. The HFE 90 and HFE 150 fall in the AASHTO HFMS-2 range. 

AGGREGATE USED 

Aggregates were obtained from the following sources: Type B asphalt 

sand aggregate from Bellevue Sand and Gravel Co.; Crushed stone aggregate 

from Mar Jo Quarry, Beecher Quarries, Ltd., located at Sec. 5-88-3E Dubuque 

County. ; Macadam aggregate was made by Beecher Quarries, Ltd. All macadam 

came from Sec. 22 and 23-87-lE Dubuque County. This aggregate was 3" to 3/4" 

in size. Three-fourths inch choke stone was made at the same quarry as the 

macadam aggregate. Granular shoulder stone and granular macadam choke stone 

was also made at the same quarry the macadam was manufactured. The washed 

aggregate limestone chips were manufactured at the quarry located in Sec. 

35-87-2W in Dubuque County. See Appendix C for materials tests. 

SEQUENCE OF CONSTRUCTION 

The project started on August 14, 1980 and was completed on October 2, 

1980. Tschiggfrie Excavating Company was the contractor. A copy of the 

contract is in Appendix D. The subgrade was prepared by Dubuque County 

maintenance forces. Three motor patrols shaped the 5.855 miles a week before 

the contractor star~ed the project. The subgrade was checked by the Iowa 

Department of Transportation Road Rater for which data is shown in Appendix E. 

Special Provisions for the project are in Appendix F. 
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Section number 7 - Station 131+00 to 152+00 and 286+00 to 308+00 were 

started first. The 3" x 3/4" macadam was placed with a Jersey spreader 

attached to the front of a D7 Caterpillar tractor. The base was placed in 

3 passes with the first two at the edges of the roadway. The center section 

was laid last, which caused a higher elevation of the center section. The 

contractor then bladed the center section with a motor patrol. This pro

cedure was stopped because it caused segregation of the large and smaller 

rock and created voids larger than necessary on the surface of the macadam. 

This is not the recommended procedure to get the best results. The con

tractor changed the method of macadam placement after unsatisfactory results 

from the first few sections . 

The contractor then placed the 3" x 3/4" macadam in three separate 

passes from left to right with no blading after placement with the Jersey 

spreader. This same procedure was used on the emulsion bound macadam to 

prevent segregation. After the 3" x 3/4" material was laid, the choke stone 

was placed on top, bladed, shaped and compacted. The top was primed with 

MC-70 asphalt and a double seal coat placed over the entire section. All 

base materials were placed from Station 214+00 to Station 308+00 before 

construction of the surface course in the respective sections. 

In section number 6 - Station 111+00 to 131+00 and 262+00 to 286+00 

the 3" x 3/4" macadam was placed the same as that in Section number 7. 

However, the 3/4" emulsion bound choke stone became a problem. A 3" lift 

of emulsion bound choke stone was placed in one lift with an asphalt paving 

machine. It was decided that this was too thick to allow the moisture to 

escape, so two lifts of 1-1/2" increments were used to achieve the desired 

design criteria. Both high float and SS-1 emulsions were tried, but neither 

successfully coated the choke stone. Therefore, the placement of the 3/4" 

emulsion choke material was stopped until a solution to the coating problem 

was found. 
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The final decision was to clean up the 3/4" stone which was screened 

from the 3" x 3/4" macadam stone. The specifications called for a maximum 

of 5% passing the #200 sieve; however, after field trials, it was determined 

that less than 4% passing the #200 sieve was required before the choke stone 

would coat properly. 

It is very important that the material passing the #200 sieve is kept 

to a minimum. One percent can make a great deal of difference in the 

emulsion's coating ability. All emulsion bound materials were mixed in a 

Pioneer pug mill at the quarry site Sec. 22, 23-87-lE. 

In Section number 5- Station 89+00 to 110+00 and 238+00 to 262+00 

emulsion bound macadam--the 3" to 3/4" stone had the same coating problems 

as the 3/4" choke stone; the material passing the #200 sieve could not be 

more than 4%. The specifications had no limits on the #200 sieve but the 

more passing the #200 sieve, the worse the coating of the stone. Unusually 

high rainfall (page 32) during aggregate production substantially impaired 

screening efficiency resulted in problems of removing the fines from both 

the macadam and choke stone. This created a problem for the rock producer, 

Beecher Quarries, Ltd., where all large stones had to be screened to get the 

fines below 4% passing the #200 sieve. Once this was done, the coating was 

good on the large stone. High Float 150 was used on the large stone as was 

the SS-1. On this project, with the mixing procedures utilized, the better 

results were obtained with the high float emulsion. Based on laboratory re

sults, increased moisture content of the aggregate (high rainfall) resulted 

in poorer aggregate coating. The emulsion bound macadam bases were laid with 

the Jersey spreader following the same procedure used with the plain macadam 

sections. 
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Section number 4 - Station 68+00 to 89+00 and 214+00 to 238+00 were 

placed the same as the plain macadam then choked off with 3/4" choke stone 

and surfaced with 3" of Type B Class I AC-10 asphaltic concrete. The 

granular shoulders were sealed with two coats of HFE 90 emulsion. 

Section number 3 - Station 47+35 to 58+00 and 194+00 to 213+10 were 

designed to have a 3" Type B Class I AC-10 asphaltic concrete surface 

course. However, due to no choke stone on the emulsion bound macadam, it 

took approximately 4" of asphaltic concrete to obtain the 3" cover over 

the macadam. The Type B asphalt was placed with a standard asphalt paving 

machine. 

Section number 2 - Station 23+00 to 47+05 and 173+00 to 194+00 were 

designed to have a 2" Type B Class I surface. It took about 3" of the Type 

B Class I AC-10 asphaltic concrete to cover the emulsion treated macadam. 

Section number 1 - Station 0+00 to 23+00 and 152+00 to 173+00 were 

8" full depth asphalt construction. A 6" base was placed in 2-3" lifts 

and a 2" mat was placed on top. The shoulders were granular Class A stone 

and double seal coated with an HFE 90 emulsion. 

PHOTOGRAPHS OF CONSTRUCTION 

The following pages demonstrate the construction techniques used in the 

project . 
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Iowa Department of Transportation employees placed the 
engineering fabric. 

Engineering fabric at Station 10+00 to 12+00. 
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Spraying the fabric helped to hold it in place. 

~~Jric shows wrinkles due to trucks traveling at too 
great a speed. The wrinkles could not be removed. 
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Meloy Quarry in Sections 22 and 23, T8 7N-RIE whe r e 
Beecher LTD crushed the 3" macadam, 3/4" choke stone 
and the 3/4" class A stone. 
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Plain macadam 6" base being placed. 
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Jersey spreader finishing the center pass. 

~J 
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Motor grader working the excess m&cadam. 
the recommended procedure since it causes 
of the stone. 

11 

This is not 
segregation 



Jersey spreader laying the loose macadam. 

3" macadam, in place, showing the voids between the 
large rock. 
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The p i cture shows the fines attached to the l arger rock . 
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Tschiggfrie Excavating ' s P i oneer pugmill at Me l oy Quarr y . 
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3" emulsion bound macadam rejected due to poor coating . 

Good coating versus poor coating of the emulsion bound 
chokestone. 
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Good coating of the emulsion bound macadam at the pugmill. 

u 

Emulsion bound macadam with good coating on the roadway. 
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Jersey spreader with Cat tractor placing the 3" emulsion 
bound ma c adam in sec tion 2. 

3" emulsion bound macadam base showing water running 
to the ditch. 

16 

... 

" 



-~ 

,. 

• 

Vibratory roller passing over the emulsion bound macadam. 
The roller had a t2ndency to break the larger rock at the 
surface. 

~ 

The final l½" mat being laid over the initial mat of the 
3/4" emulsion bound chokestone. 
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Shoulder erosion caused by heavy rains between stations 
152+00 and 173+00 . 
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Tschiffgrie's equipment placing the seal coat. 
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Offset roller compacting shoulder material. 

" 
Final roadway. Section 3 looking westerly at Station 68+00. 
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Section 6 with final seal coat looking easterly at 
station 131+00 . 
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CONCLUSION 

The 3/4" emulsion bound choke stone was unsatisfactory as a covering 

course for the macadam bases. It was difficult to lay down with a paving 

machine and was difficult to get a smooth surface. 

The center pass of the Jersey spreader tended to take the crown out of 

the roadway when three passes were employed during construction. During 

construction, it was found that two passes with the Jersey spreader worked 

very well with the emulsion bound macadam, One pass on each side of the 

centerline was placed and rolled. The shoulders were placed using a shoulder

ing machine with clean macadam. This is the way section number 3 from Sta-

tion 194+00 to Station 213+10 was constructed. 

The future of this type of construction will be based on the cost. If 

a similar project was to be constructed, not less than 6" of emulsion bound 

macadam base would be recommended and that would be placed in two passes side 

by side of the centerline for a width of 26 feet. The shoulder areas would 

be filled with plain macadam. This would eliminate the cost of emulsion to 

the shoulder areas. 

Average Cost of the Various Sections One Through Seven: 

No. 1 $159,713.21 Total Length 4,500 feet 
No. 2 $140,368.71 Total Length 4,505 feet 
No. 3 $138,600.53 Total Length 3,975 feet 
No. 4 $119,135.21 Total Length 4,500 feet 
No. 5 $129,032.80 Total Length 4,500 feet 
No. 6 $108,561. 32 Total Length 4,500 feet 
No. 7 $ 74,254.63 Total Length 4,300 feet 

The final inspection found some areas where the first and second seal 

coats were not bonded together. This was evident in the seal coated Sections 

4, 5, 6, and 7 and only occurred at various places: at Station 256+00 near 

the centerline, at 253+50 near centerline, 124+00 near centerline, and at 
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117+25 near the centerline. These areas were failures of the two seal 

coats to attach to each other. This may be due to loose clean rock which 

was not completely broomed off at these spots when the second seal coat was 

applied. These areas were broomed clean and resealed. Other than these 

spots, the entire roadway has no other failures except some base failure 

in the 6" macadam area in Section 14 near Station 296+00 near the center of 

the west bound lane. This area also has been resealed after evidence of the 

base failure. 
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EVALUATION PLAN 

ASPHALT EMULSIONS FOR SEAL COATING FOR HIGHWAY CONSTRUCTION 

CONSTRUCTION CRITERIA and PROCEDURE 

A) Surface Preparation and Repairs 
All new construction of subbase,3" macadam, 3" emulsion bound 
macadam, 3/4" chokestone and 3/4" emulsion bound chokestone 
were rolled, dampened, and compacted then primed. 

B) Climatic Condition during Construction 
(Including roadway surface temperatures.) 

Temperatures 
Date Time Surface Air --

9-24 8:00 60 55 
12:00 64 65 

3:00 65 66 

9-25 10:00 67 63 
1:00 63 58 
3:00 65 58 

9-29 8:00 62 54 
12:00 74 75 

3:00 75 75 

9-30 10:00 70 70 
12:00 70 70 

2:00 70 68 

10-01 10:00 68 65 
12:00 70 71 

Sky 

Clear 
Clear 
Clear 

Cloudy 
Cloudy 
Cloudy 

Clear 
Clear 
Clear 

Clear 
Clear 
Clear 

Clear 
Clear 

C) Noted Changes in Material Properties at Jobsite 
(1) Moisture content: 1 to 1. 5% 
(2) Gradation: 1/2" limestone chips 

% Passing Date 3/4" 1/2" 3/8" 4 8 200 -- ------
8-13 100 97.1 72.1 26.4 3.3 .8 
8-20 100 97.0 63.2 16 .3 1.4 .6 

Taken from Stockpile 
(3) Asphalt: HFE 90 supplied by Koch Asphalt Dubuque t erminal. 
(4) Settlement: no settlement taken from suppliers tanks, the 

emulsion was distributed the same day of delivery. 

D) Asphalt Spraying Operation 
Intended amount of gallons per square yard: 

1st Lift was .35 gal. s.y. 
2nd Lift was .30 gal. s.y. 

Average application rate per square yard 

Date 9-24 Section 6 1st Lift .40 
2nd Lift . 32 
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Date 9-25 

Date 9-29 

Date 9-30 

Date 10-1 

Dates 

9-24 
9-25 
9-29 
9-30 

10-01 

Section 7 1st Lift .32 
2nd Lift . 31 

Section 5 1st Lift .29 
2nd Lift .36 

Section 4 1st Lift .36 
2nd Lift .34 

Section 1 1st Lift 
2nd Lift 

.31 

.33 
Section 2 1st Lift .31 

2nd Lift .33 
Section 3 1st Lift .34 

2nd Lift .36 
Section 4 1st Lift 

2nd Lift 
.36 
.38 

Section 5 1st Lift .33 
2nd Lift . 34 

Section 7 1st Lift .33 
2nd Lift . 31 

Section 6 1st Lift .36 
2nd Lift .28 

Section 1 1st Lift .36 
2nd Lift .30 

Section 2 1st Lift .36 
2nd Lift .30 

Section 3 1st Lift .36 
2nd Lift .40 

ALL SECOND LIFTS 
Section 3 
Section 2 
Section 1 

.35 

.35 

.35 

1st and 2nd seals on driveways 

AVERAGE TEMPERATURES OF 

Emulsion 

170 
160 
143 
150 
150 

Air 

64 
61 
68 
72 
65 

Surface 

65 
65 
69 
71 
67 

Spraying patterns varied according to roadway cross-sections. The shoulders 
were sprayed a width of 7' to help prevent shoulder washing and sloughing. 
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E) As£halt Distributor Data 

Type: Etnyre 1980 Model BT HA 
Calibration: Calibrated by Iowa Department of Transportation 
Productivity: 6,750 gallons capacity 
Bar Height was 13" 
Condition of heaters: 1980 unit used L.P. gas - all new 
Pumps: Etnyre, capacity of 400 gallons per minute 
Measuring Devices: Calibrated tank stick measurement 
Nozzles: Slotted 1/8" nozzles, full set 

F) Aggregate Spreading Operation 

Intended lbs. per square yard 
1st Lift was 30 
2nd Lift was 25 

Average application rate per square yard: 

Date 9-24 Section 5 1st Lift 
2nd Lift 

28.7 lbs 
26.4 

Section 6 1st Lift 29.3 
2nd Lift 27.0 

Section 7 1st Lift 32.2 
2nd Lift 34.2 

Section 4 1st Lift 30.9 
2nd Lift 31. 2 

Date 9-25 Section 1 1st Lift 32.9 
2nd Lift 37.7 

Section 2 1st Lift 32.9 
2nd Lift 37.7 

Section 3 1st Lift 32.9 
2nd Lift 37.6 

Section 4 1st Lift 32.8 
2nd Lift 37.7 

Section 5 1st Lift 30.6 
2nd Lift 30.3 

Date 9-29 Section 6 1st Lift 33.1 
2nd Lift 33.1 

Section 7 1st Lift 37.3 
2nd Lift 30.9 

Section 1 1st Lift 29.6 
2nd Lift 31.6 

Section 2 1st Lift 29.6 
2nd Lift 31.6 

Section 3 1st Lift 31.1 
2nd Lift 31. 5 

Date 9-30 Section 3 2nd Lift 31.2 

and driveways. 
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F) Aggregate Spreading Operation (continued) 

Productivity: seal coat project was completed in four and one-half 
days. 2,647.25 tons of 1/2" chips were used on the project. 

Patterns: 
14 I to 11' • 

Limestone chips were placed on the road at spreads from 
Chips were spread 7' wide on the shoulders. 

G) Aggregate Spreader Data 

Type: 1980 Flaherty Chipper 
Adjustments IAW Manufacturer Specifications: No adjustments had to 
be made to meet the specs. 

H) Rollin.9._2Eeration 

Type: Contractor used two types: 
Steel - RayGo. #266 
Rubber - Michigan #140 

Patterns: Contractor began rolling with rubber tires followed by 
steel. They worked from outside to inside. 
Weights: Steel - RayGo #266 12 to 14 tons. 

Rubber - Michigan #140 10 to 12 tons. 
Timeliness: A very efficient operation. Rolling began within minutes 
after aggregate was spread on the emulsion. 
Condition & Adjustments of Equipment: The condition of the rollers 
was excellent and no adjustments were made. They both met the Iowa 
Department of Transportation specs. 

I) Brooming and Other Cleaning Operations 

Type: Broom was Brose Broom 1976, self-propelled. The only brooming 
done was light broomings over primed areas where excess material was 
placed. Brooming was done between first and second lifts where excess 
aggregate had accumulated. All chips had been washed before project 
started. 

J) Breaking and Curing Characteristics of Emulsion 

The breaking and curing seemed to occur in a very short time. The 
emulsion was black in color, then turned brownish as it was sprayed 
from the distributor. The emulsion broke. Within a matter of minutes 
it would turn black and start curing. 

K) Total Mat Thickness 

Examining the project after completion, we determined the mat thick
ness to be an average of 3/4". 
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IV COST OF ALTERNATE MATERIALS 

V 

This is a cost comparison of emulsion used on the project and asphalt 
cutback MC800 for the same type of surface treatment. 

The cost of emulsion per gallon on contract was 75¢ per gallon times 
55,946 gallons of emulsion used= $41,959.50. 

Cost of MC 800 per gallon as a comparison taken from a contract with 
the sane contractor during the same year, 1980: 

Cost of MC 800: 98¢ per gallon times 55,946 gallons used= $54,827.08. 

Total sq. yd. of Seal Coating was 161,114 sq. yd. 

MC800 Total Cost 
Emulsion 
TOTAL SAVINGS 

+ 54,827.08 
- 41,959.50 

$12,867.58 

cost per sq. yd. 
cost per sq. yd. 

$0.34/sq. yd. 
$0.26/sq. yd. 
$0.08/sq. yd • 

Information received from Koch Asphalt determined that there were 
400 gallons of fuel saved per day of plant operation. This amounted 
to 400 x 3 days x $0.90/gal. = $1080 by manufacturing emulsion instead 
of MC 800. 

ENERGY CONSUMPTION 

ENERGY CONSUMPTION+ CONSERVATION 

MC-800 vs. High Float Emulsion for Seal Coat 

Fuel consumed to manufacture 55,946 gallons 

MC-800 
HFE 
Savings 

Fuel 
1800 gal. #3 

600 gal. #3 
1200 gal. #3 

BTU/gal. 
143,000 
143,000 
143,000 

BTU 
257,400,000 
85,800,000 

171,600,000 

Equivalent Gasoline 171,600,000 BTU 
Equivalent Gasoline gallons saved 125,000 BTU/gal. of gasoline= 1373 gal. 

MC-800 -20% 
HFE -5% 
Savings 

DISTILLATE COMPARISON BASED ON 55,946 Gallons 

Fuel 
11,189 gal. #1 

2,797 gal. #2 

BTU/gal. 
135,000 
139,000 

BTU 
1,510,515,000 

388,783,000 
1,121,732,000 

1,121,732,000 BTU 
Equivalent Gasoline gallons saved 125,000 BTU/gal. of gasoline= 8974 gal. 

TOTAL EQUIVALENT GALLONS OF GASOLINE SAVED= 10,347 

VI ENVIRONMENTAL CONSIDERATIONS 

There are no local or state environmental regulations concerning asphalt 
emulsions. There are no local or state regulations concerning HC erranissions. 
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Environmental Weather Data from Dubuque Airport Office of National Weather Service* 

Avg. Date High Low Rain Wind Low High 
Temp Direc. (knots) 

72 8-14 79 65 0 N 

69 l5 76 61 0 N 5 12 

62 16 67 52 1.6 N 10 15 
,., 

67 l7 76 57 .33 NNE 3 12 

69 l8 82 56 0 NNE 3 9 

78 l9 88 68 1.62 NNE 6 11 

80 20 89 7l 1.37 7 12 .. 
NNE 

75 2l 80 69 0 NNE 8 14 

70 22 8l 59 0 N 3 7 

69. 23 80 58 0 NNE 4 11 

7l 24 8l 6l 0 NNE 7 13 

75 25 84 65 0 NNE H) 12 

75 26 86 64 0 NNE 4 21 

74 27 84 64 0 N 7 12 

73 28 82 64 0 N 3 7 

78 29. 86 69. 0 N 3 13 

68 30 72 64 .4 NNE 3 14 

73 3l 79 66 .l NNE 5 9 

7.1 9- .l 78 64 7 11 • .14 NNE 

67 2 77 56 0 N 4 10 

72 3 83 6Q 0 NNE 8 14 

67 4 77 56 .83 NNE 5 14 

*The National Weather Service Office is located 8 to 11 miles £rom this 
project at the Dubuque Municipal Airport. 
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Avg. Date High Low Rain Wind Low High 

Temp. Direc. (knots) 

68 5 81 54 0 NNE 3 10 

71 6 82 60 .02 N 3 7 

74 7 86 62 .75 N 7 15 

78 8 89 66 0 NNE 5 8 

.. 
66 9 77 55 .01 NNE 6 18 

59 10 72 45 0 NNE 4 8 
• 

62 11 75 49 0 NNE 4 10 

70 12 78 61 2.34 NNE 6 15 

73 13 83 62 .25 NNE 4 12 

• 
59 14 64 54 Tr NNE 8 10 

60 15 66 54 0 NNE 4 13 

57 16 63 50 .20 NNE 3 12 

52 17 63 41 0 NNE 0 6 

62 18 74 49 0 NNE 4 12 

65 19 80 50 0 NNE 6 14 

74 20 83 65 1.58 NNE 4 12 

70 21 78 61 0 NNE 5 14 

61 22 69 52 .22 NNE 4 14 

52 23 62 42 0 N 3 7 

56 24 66 46 Tr NNE 4 9 

53 25 60 45 Tr NNE 4 15 
II 

50 26 61 38 0 NNE 0 6 

59 27 68 49 0 N 4 12 

59 28 66 51 .14 NNE 0 7 
,. 

61 29 75 47 0 NNE 4 3 

67 30 79 54 0 NNE 4 9 

60 10- 1 69 51 0 NNE 4 15 

51 2 62 40 .02 NNE 6 15 
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Appendix B 

As Built Plans 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CON CRETE MIX DESIGN 
LAB LOCA TION AME S 

MIX , TYPE AN D CLASS: TYPE B CLASS 1 LAB NO. ABD0 - 128 

INTENDED USE : 

SIZE 3/ 4" 

COUNTY DUBUQUE 

CONTRACTOR TSCHIGGFRIE 

SPEC., NCJ.. DAT E REPORTED 8- 14- 80 

PROJECT SN-4657(3) --51-31 

PROJ. LOCATION ON SEC. ROAD FROM U.S . 151 @ 25-87 - 1E S. AND E. 5. 9 MILES 

AGG. SOURCES 3/4" CR. LS T.- MAR - JO HILLS QR.-DUBUQUE CO.; SAND-BELLEVUE 
JACKSON CO • 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 70¾ AAT0-431; 30¾ AAT0-432 
.,........___ ... ··- ··- -·· .... .... -·· ··- ............ .... ........ ··- ............ ................ ··- .................................... .... .... .... ............ ··- ........ ............ ··- ........ .................... ................ .... ........ ··- .... .... ............ ................ ................ ........ ....... . 

JOB MIX FORMULA - COM BINED 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 99 90 80 62 47 37 26 14 B. O 

TOLERANCE : 98/100 -·, ,. 7 t) 

75 BLOW MARSHALL DENSITY 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
¾ ASPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS . 
FL.OW ···· 0.01 IN. 
SP.GR. BY DISPLACEMENT<LAB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. Gij. ASPH.@ 77 F . 
CALC. SOLID SP.GR. 
Y~ O IDS ··- Ct-,LC . 
h ... .. ;E SP. cm. 
¾ VOIDS - l~ICE 
X WATER ABSORPTION - AGGREGATE 
X VOIDS IN THE MIN ERAL AGGREGATE 
X V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH . FILM THICKNESS(MICRONS) 

FILLER/BITUMEN RATIO 
A CONTENT OF f.i.0¾ ASPHALT IS RECOMMENDED 

COPIES: 
, ASPH . MIX DESIGN 

SN - 4657(3)--51-31, DUBUQUE 
C. BAULE 
R. HENEL Y 
D. JORDISON 
R. SHELQUIST 
L. ZEARL.EY 
TSCHIGGFR I E 
C. JONES 
D. HINES 

1::· .. ) 
2,.4 ·1 

KOC H - 11 90 POISES 
N.,P ., 
4 ,. '.:>(·) '.5. '.:> 0 
~-rn '.50 
-28~,B 27f.i2 
·7 
I 8 
2 A ~5~5 2. :·5B 
~!. (.,89 2.f.iB<_j) 
1 • 02<;> 1 • 029 
2 . '.54 2. '.:>0 
7. ~5 4. <_;> 
'1 ,: .. ... 
1t.'- A ,.> \:) 2.4B 
7., 0 4.0 
·l • 1 7 L ·17 
,I , 1- · 
., t) • . ) 16 .4 
'.54 . 4 (.,9. 9 
6.B n.6 

0 . (_j) 

TO START THE JOB. 

t> ... '.:>O 
'.:> O 
::2 490 
I , .) 
I,: .. 

2 ., 40 
2., t)!:J(_j) 

1 .029 
;,:.~,. 47 
':> ·••1 
, ...• ( 

: :,~ A 4 ~:) 
::.~ ,\ (·) 

1 ... ·l 7 
16 . 6 
n:3. 9 
10.4 

SIGNED: BERNARD C. BROWN 
55 TESTI NG ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASS : A.T.B. CLASS 2 

INTENDED USE: 

LAB NO. ABD0-135 

SIZE 3/4" 

COUNTY DUBUQUE 

CONTRACTOR TSCHIGGFRIE 

SPEC. NO. 852-857 DATE REPORTED 8- 18- 80 

PROJECT SN-4657(3)--51-31 

PROJ. LOCATION ON SEC . RD. FROM U.S. 151 @ 25-87-1E SOUTH & EAST 5.9 MILES 

AGG. SOURCES 3/4" CR. LST.-MAR JO HILLS QR .-DUBUQUE CO . ; SAND-BELLEVUE 
JACKSON CO • 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 70¾ AAT0-431; 30¼ AAT0-432 

1-1/2" 1 H 3/ 4 II 
,I.. I I") H 
I/.:.. 

JOB MIX FORMULA - COMBINED GRADATION 
3/8" N0.4 N0.8 N0 .16 N0.30 N0.50 

1 00 9<? 90 80 f.>2 47 37 ::?.6 ·j 4 

TOLERANCE:98/100 7 7 6 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
Pl ... i-"1STICITY INDEX 
¾ ,;SPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS; 
FL.OW ··- 0.01 IN. 
SP . GR. BY DISPLACEMENTCLAB DENS.) 
BULK SP. GR . COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR . 
• 'JOIDS -- Cf°.iLC. 
J~;E SP. GF~. 
¾ l..,10 I D.S' ·-· 1:~ I CE 
¾ WATER ABSORPTION - AGGREGATE 

,::· .. ) 

KOCH - 1190 POISES 

4 ,. '.:>0 '.:> ., '.:>0 
'.:;o '::iO 
:?.8:>8 27f.i2 
7 B 
:;?. • 3'.:> 2 ., 3B 
2.689 2.6B9 
1 ., 02? ·j ,. (:>29 
:~ A ~:>4 2 A~:)(:) 

7 ,. '.:> 4.9 
2,. ~5:·5 ~~ ., 4B 
7. (:) 40 
L17 LVi' 

NO. ·1 00 
B,.0 

ND.'.?00 
~: ) A '.:) 

3 

¾ VOIDS IN THE MINERAL AGGREGATE 
' ., V M ~ 1-· ·1· 1 I r ·1) l.J ]. ·r·H .-.. ~·1···11r--· 1 ·y· l+ ,. "'f··1,. ---·-··· r.: ..... 1··1 ,J-··-1 ... 

1<;.'.:> 1<:>.-.4 
'.54.,4 (:)9.9 

CALCULATED ASPH.FILM THICKNESSCMICRONS) 
VOIDS/BITUMEN INDEX RATIO 
A CONTENT OF 4 .50¼ ASPHALT IS RECOMMENDED 

CCJPIES : 
ASPH. MIX DESIGN 
SN-4657(3)--51-31, DUBUQUE 
BAUL.E 
R. HENELY 
D. JCJRDISON 
R. SHELQUIST 
L. ZEARLEY 
TSCHIGGFRIE 
C. JONES 
D. HINES 

57 

6.B !Lt> 
:>.4 2.n 
FDF~ THE JCJB A 

SIGNED : BERNARD C. BROWN 
TESTING ENGINEER 



IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

ASPHALT CONCRETE ~IX DESIGN 
LAB LOCATION AMES 

MIX, TYPE AND CLASS : A.T.B. CLASS 2 

INTENDED USE : 

LAB NO. ABD0-136 

.S'IZE 3/4" 

COUNTY DUBUQUE 

CONTRACTOR TSCHIGGFRIE 

SPEC. NO. 852-857 DATE REPORTED 8/18/80 

PROJECT SN-4657(3)--51-31 

PROJ. LOCATION ON SEC. RD. FROM U.S. 151 @ 25~87-1E S. AND E. 5.9 MILES 

AGG. SOURCES 3/4" LST. CHIPS - MAR JO HILLS QR. - DUBUQUE CO.; 3/8" CR. LST. -
MAR JO HILLS QR. - DUBUQUE CO.; SAND - BELLEVUE - JACKSON CO. 

JOB MIX FORMULA AGGREGATE PROPORTIONS: 20¾ AAT0-433, 50¾ AAT0-434, 30¾ AAT0-423 
~ - ------------------------------------------------------------------------------

1 .... •1 / ~;.~ II ·j II 3/4" ,, I'') II 
I /,: .. 

JOB MIX FORMULA - COMBINED GRADATION 
3/8" N0 . 4 N0 .8 N0.16 N0.30 N0.50 

1 00 ':;9 06 81 67 54 42 31 19 

TOLERANCE: 98/100 7 7 Cl 5 

ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 

KOCH - 1190 POISES 

i~ t1SPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOl.,J ···· 0,.0·1 IN., 
SP.GR. BY DISPLACEMENT<LAB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 r 
CALC. SOLID SP.GR. 
• · 'JO IDS ···· Ct,LC ,. 
h ... 1.:E SP,. c-m ,. 
J.; l)OIDS ···· l?ICE 
¼ WATER ABSORPTION - AGGREGATE 
¼ VOIDS IN THE MINERAL AGGREGATE 
¼ V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESSCMICRONS) 
VOIDS/BITUMEN INDEX RATIO 

4. '.:>(·) 
50 
2?4'.:> 
7 
'") .. ,,. ' ,: ...... ,~<:, 
2 A 7::.~fJ 
·! .02<; 
,., c .. , 
.: . . _}(;) 

7,.B 
::.~ ,_ ~5 :; 
... , , ... 
( . :, 
0.73 
17.3 
'.:> '.:; • (·) 

C),.2 
6,.2 

A CONTENT OF 4.75¼ ASPHALT IS RECOMMENDED FOR THE JOB. 

COPIES: 
ASPH. MIX DESIGN 
SN-4657(3)--51-31, DUBUQUE 
R. C. HENELY 
C. BAULE 
D. JORDISON 
R. SHELQUIST 
L. ZEARLEY 
TSCHIGGFRIE 
C. JONES 
D. HINES 

5. ~>0 
'.50 
3000 
fl 
2. 4·1 
'") ...• ,.), 
... A ( ,:.. (:) 

1 • 02? 
2,.52 
4.,4 
2,\50 
:-5 ,\ ~:} 
0.73 
1 Cl. 4 
73.4 
7.7 
'1 .. , ,.·,.,.' 

NO. 1 (·)0 
1 1 

58 
SIGNED: BERNARD C. BROWN 

TESTING ENGINEER 

NO. 2(·)(·) 
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ASSUl~:,➔ NCE St➔ MPI...E 

IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

TEST REPORT - MISCELLANEOUS MATERIALS 
LAB LOCATION AMES 

Mt1TEF~Ir~iL ,~,SPHf:il...T t,C ···· 1 0 LAB NO. AB0-220 

INTENDED USE TYPE B ASPHALT 

COUNTY DUBUQUE PROJ NO. SN-4657(3)--51-31 

DESIGN CONTF~t,CT NO ... 

PRODUCER KOCH CONTRACTOR TSCHIGGFRIE 

SOURCE DUBUQUE TERMINAi... 

UNIT OF MATERIAL SAMPLE AT ASPHALT PLANT. CONTRACT QUANTITY 

SAMPLED BY JOHN LAMANTIA SENDER'S ND. CROAS-167 

' :E SAMPLED 9/9/80 i:;:Ec • D 9129 ;so 

SPECIFIC GRAVITY AT 60 F/60 F. 

SOFT. POINT: METHOD CR & B) 

PENETRATION AT 77 F. 100 GMS. 5 SEC. 

FLASH POINT 

SOLUBLE IN TRICHLOROETHYLENE 

DUCTILITY AT 77 F. 

SPOT TEST 

THIN FILM LOSS ON HEATING 5 HRS AT 325 F. 

¾ ORIGINAL PENETRATION (THIN FILM RES.) 

PENETRATION OF RES. AT 77 F. 100 GMS. 5 SEC. 

DUCTILITY AT 77 F. (THIN FILM RES.) 

AI)SOUJTE VISCOSITY mnGINAL 14(·) F. 30 CM HG 

ABSOLUTE VISCOSITY THIN FILM RES. 140 F. 30 CM HG 
KIN. VISCOSITY ORIGINAL@ 275 F. 

COPIES: 
A-SPHALT 
R. C. HENEI...Y 
C. BAULE 
SN-4657(3)- - 51-31, DUBUQUE 

DISPOSITION: COMPLIES WITH AASHTCJ M226 

REPORTED 10/1/80 

·j 0:.:!. 

r;r;. 6?}; 

(·). '.:>4¼ 

~) (·) 

'.51 

1 2~>+ CMS . 

11r;o POISES 

3~:>'.:>0 PO I SES 

SIGNED: BERNARD C. BROWN 
61 TESTING ENGINEER 



ASSURANCE SAMPLE 

MATERIAL MC - 70 

IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 

TEST REPORT - MISCELLANEOUS MATERIALS 
LAB LOCATION AMES 

LAB NO. AR00-100 

INTENDED USE PRIME & TACK 

COUNTY DUBUQUE 

DESIGN 

PRODUCER KOCH 

SOURCE DUBUQUE 

PROJ NO. SN-4657(3)--51-31 

CONTRACT NO. 

CONTRACTOR TSCHIGGFRIE 

UNIT OF MATERIAL SAMPLED FROM DISTRIBUTOR ON PROJECT CONTRACT QUANTITY 

SAMPLED BY J. LAMANTIA 

;E SAMPLED 9-9-80 

SP. GR.@ 60 F./ 60 F. 

FLASH POINT - OPEN CUP 

REC'D 9-29-80 

SENDER'S NO. CR0AS-168 

REPORTED 10-2-80 

0. 95'47 

KINEMATIC VISCOSITY, CENTISTOKES, @ 140 F. 

DISTILLATION¾ BY VOL. TOTAL DISTILLATE TO 680 F. 

130 

IB.P. 
374 F. 
437 F. 
500 F. 
600 F. 

·~~ES I DUE BY VOL. ABOVE · 680 F. 

RESIDUE BY WEIGHT ABOVE 680 F. 

WATER 

RESIDUE FROM 

PENETRATION@ 77 F. 100 GMS. 5 SEC. 

DUCTILITY@ 77 F., CM. 

SOLUBLE IN TRICHLOROETHYLENE 

388 
0.0¾ 
6. 1 ¾ 
45.4¾ 
84.8¾ 

67.0 

72.9¾ 

NIL¾ 

DISTILLATION 

187 

ABSOLUTE VISCOSITY AT 140 F. 300 MM HG, POISES 614 
COPIES : 

. ROAD OIL 
R. C. HENELY 
C. BAULE 
SN-4657(3)--51-31, DUBUQUE 

DISPOSITION : COMPLIES WITH AASHT0 M-82 
SIGNED: BERNARD C. BROWN 

62 TESTING ENGINEER 
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. ASSURANCE SAMPLE 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
AMES LABORATORY 

TEST REPORT - BITUMINOUS MATERIALS 

MATERIAL 3/4• ASPHALT MIX LAB NO ABC0 - 336 
INTENDED USE TYPE 'B' SURFACE 5.75¾ 
PROJECT NO SN-4657(3)-~51-31 COUNTY DUBUQUE 
CONTRACTOR TSCHIGGFRIE 
PRODUCER TSCHIGGFRIE CONTRACT NO 
PLANT DUBUQUE 
UNIT OF MATERIAL SAMPLED ON PROJ. CONTRACT QUANTITY 
SENDERS NO CROAS-166 
SAMPLED BY J. LAMANTIA 
DATE SAMPLED 9- 9-80 DATE RECD 9- 26-80 DATE REPORTED 10- 7- 80 

SIEVE ANALYSIS PERCENT PASSING 

SIEVE 

1-1/2 
1. 05 
3/4 
1/2 
3/8 
4 
8 
16 
30 
50 
100 
200 
WASH 
PAN 

GM.RET 

0.0 
0.0 
0.0 

21 :LO 
155.5 
184.5 
208.0 
162.5 
154.5 
202. ~) 
113.0 
73.5 
91 . 0 
26.0 

¾ RET 

0. (~0 
0.00 
0.00 

1 :L39 
9.83 

11 • 66 
13. 14 
10.27 
9.76 

12.79 
7. 1 3 
4.64 
7. ;39 
0.00 

DRY WT. 1584.000 
SUM OF RETAINED WTS. 

¾ AGGREGATE BY EXTRACTION 
¾ BITUMEN BY EXTRACTION 
SPECIFIC GRAVITY 
MARSHALL STABILITY 
MARSHALL FLOW 0.01 IN. 

COPIES TO: 

ASPH. CONC. 
FL C. HENELY 
C. BAULE 
SN- 4657(3) --51 - 31, DUBUQUE 

94. 60(·) 
5.400 
2.410 

3567.000 
8.000 

63 
BY 

¾ PSG 

0. (-)0 
0. 0(·) 

100 ., 00 
86.61 
76 . 78 
c,:>. 1 ::2 
51. 98 
41 • 7·1 
31.9~> 
19. 16 
1~~.(-)3 
7.39 
0.00 
0.(-)0 

158:3 A 000 

BERNARD C. BROWN 
TESTING ENGINEER 



ASSURANCE SAMPLE 
IOWA DEPARTMENT OF TRANSPORTATION 

OFFICE OF MATERIALS 
TEST REPORT- - MISCELLANEOUS MATERIALS 

LAB LOCATION AMES 

MATERIAL HFMS - 2 EMULSION HFE-150 

INTENDED USE EMULSION TREATED MACADAM 

COUNTY DUBUQUE 

LAB NO. ARE0-141 

PROJ NO. SN-4657(3)-- 51-31 

CONTRACT NO. DESIGN 

PRODUCER · KOCH CONTRACTOR TSCHIGGFRIE 

SOURCE 

UNIT OF MATERIAL SAMPLED FROM TANK AT BERNARD PLANT. CONTRACT QUANTITY 

SAMPLED BY J. LAMANTIA 

fE SAMPLED 9/9/80 REC'D 10/6/80 

SENDERS ' NO. CR0AS-71 

REPORTED 10/8/80 

VISCOSITY, SAYBOLT FUROL AT 77 F. (SEC.) 124 

WT./GAL. LBS. 8.39 

ASPHALT CONTENT, ¾ BY WEIGHT 67.1 

PENETRATION OF RESIDUE AT 77 F. 100 GMS. 5 SEC. 167 

COPIES : 
EMULSION 
R. C. HENELY 
C. BAULE 
SN-4657(3)-- 51-31, DUBUQUE 

DISPOSITION : COMPLIES 
SIGNED : BERNARD C. BROWN 

64 TESTING ENGINEE~ 
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form .2.~ 8 Spec 1c\ l 
6-72 

Emulsion 
Zearley 
SN-4657(3) 

IOWA DEPARTMENT OF TRANSPORTATION 
Office of Materials 

Highway Division Dubuque 

Material 

Intended U1e 

County . 

Tl'8T RBPORT - MISCELLANEOUS MATERIALS 

AIIBS LABORATORY 

HF MS-2 emulsion HFE-90 Laboratory No. ARE0-7l 

Dubuque Proj. No. SN-4657 (3) 

Producer Koch Contractor -----------------
Source Dubuque 

Unit of Material 1 gal. 

S led b Producer s d • N amp :,-..---------------------- en er1 o, __________ _ 

Date Sampled _________ Date Rec'd 6-6-RO Date Reported 8-11-80 

Asphalt Content,% by weight 67.5 

Penetration of Residue at 77°F. 100 Gms. 5 Sec. 82 

DISPOSITION: Slped 
65 
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\ 11i , ,'\ \'t :·.-. 1 .. 1r· ui r nr- 1rHd J"',Pnr11J\TIOIJ 
Mr1t t'r1,1l !, IJ ,~ p,1rt:-:1 c nt 

,\.~\ES LliBCJR/\TORY 

110/\D 110l1GlltJESS 11EPOl1T 

Lab. t,o. RR 0-154 Repo r t Dute 11-13-80 county Dubuque 

Pro). Milco _____ Yc.:ir l3u1.lt 1980 Hoad !lo·-----------· 

Contractor Tschiggfrie Excav. rroJ. t/(), SN-4657(3)-51-31 
Ii !J p h • Co n c . X 1, • C . n c s u r • • - -- -

Location Near the W¼ Cor. Sec. SE~ P . C . Con c . ____ S l i p f o rm ------fixed form 
Sec. 19-87-lE South & East to SW Cor Sec. 25-87-lE -----

Od t c Tc st c d l l 5 8 a I•.' cu th c r __ _.,,_C,..,l..,,e,<,,!a~r,!:__ _____________ _ 

T~st Obscrvcrn McCauley - Frette 

1/4 Pt 

Tcrr.. 1n 1J!j 

Start 20 Rev. S 5.. Ia. 151 
Omit BrHlge 

Sfl5p Em~ 11.C 

C. Huisman 
B. Brown 
K. McLaug hlin 
D. Jorchson 
B. Shelquist 
c. L. Baule 
Tschiggfrie Excav. ----

Sect . 
!l o, 

1 
----

z--· 

3--

·4---

M t 11~~ Mear.urL' (l 

__ E_Bound Lun~ W Oound Lane 

L0nq t h f'. n u 7 h , 1 ,_, :; ~ Hou '-l h n , . s 5 
(ti 1 I r s ) I r, c !i c:s / t·\i.. lc lnch <' ~ IM 1 le 

1.00 80 86 

1.00 · 86 

1.00 83 95 

e. ~ ;z l 00 ] 2 £i 

~ /\vc ·j,~;l Ave . 2]. 

~---y/ C. /~--=-

Test1.ngEng1.nee~-- -
··- .. 66 - ·9.) ::;_} 
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C. Huisman 
,B. Brown 
}S:_. McLaughlin 
~~~~~lquist 
o. Jordison 
B. Henely 
R. Merritt 
C. L. Baule Iowa Department of Transportation 

Office of Materials 

RMRV REPORT 

Test Method No. Iowa 1002-C 
August 1977 

Road No. _____ -----~County Dnhuq.u.ce'---- Lab Report No. 812 5 --=-=-=~----

YearBuilt 1980 _____ DateTested ll-5- 8 0 DateReported 11-14-80 

Tschiggfrie Excavating Project No. Contractor _ __:__..:...:::..:..:.:~~:..::.::::....::. ______ .=_ ______ _ SN-4657(3)-51-3 1 

Project Length (miles) _ _____________ _ SurfaceType AC Resurf 

Location From US 151 near the W ¼ corner . SE¼ Sectio_n 19-87-lE South and 

East to just east of the SW Corner Section 25-87-lE 

Weather Clear -~ Wind __________ _ Temperature _______ _ 

Test Personnel ____ Jones ·-=-------------------

Length Tested .. . . .. .•. .. ... .. .. .... . .•................. . •. 

Outside 
_S_ Bound Lane 

J _.063 

Outside 
N___ Bound Lane 

3.066 

Long itudinal Profile Value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3~ ____ ____ _ 3.775 

Average Longitudinal Profile Value ........... .. .•. .. . . . . . . .. . . . . .... . . . . . . . . . ..,__3 .....,. 7._...8._ __ 

Deduction for Cracking, Patching and Rut Depth . .. .. . . .... . . ..... . . . . . . . ..... . . . .. ..... . .... Q'---------

Present Servi ceabi lity .... . . . . .. . ... . . . . .... .... .. . . . 
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• ,oRM hoot~ ,.11 M,1111 CiUNrl'U{l, I Fl~-Trs-~11--
' - . •• • ~>, • .• • 

~PEOF~~ASPH. CEMENT CONC. PAV'T~ 

MILES 

PROJECTNO . SN-4657(3)..;_51-31 

COST CENTER 801000 OBJECT 860 . 

COUNTY DUBUQUE 

ON _SECONDARY ROAD FROM U Ll51, NEAR THE W 1/4 COR. SE 1/4 
SOUTH AND EAST TO JUST EAST OF THE SW COR. sec. 2s-·a1-1e 

COW•JJV OF DUBUQUE, IOWA 

-----------------------:---:-:::----::-:=---::-------------- PARTY OF THE FIRST PART, AND 
44990 TSCHIGGFRIE EXCAVATING CO. OF DUBUQUE, IOWA 

PARTY OF THE SECOND PART.· 

WITNESSETH,THAT THE PARTY OF THE SECOND PART.FOR AND IN CONSIDERATION OF$ ****897 • 02 3e 1 Q , PAYABLE AS SET FORTH IN THE SPECIFICA-
TIONS CONSTITUTING A PART OF THIS CONTRACT, HEREBY "CREES TO CONSTRUCT VARIOUS ITEMS OF WORK AND, OR_, TO SUPPLY VARIOUS MATERIALS OR SUPPLIES IN 

~ ACCORDANCE WITH THE PLANS ANC> SPECIFICATIONS THEREFOR, AND IN THE LOCATIONS DESIGNATED IN THE N0TIC~ TO BIDDERS. AS FOLLOWS : 

" 

.. 

.. 

ITEM I 
NO . ITEM I QUANTITY I UNIT I UNIT PRICE I AMOUNT 

INCLUDES 7 SECTIONS WITH DESIGN VARIATIONS 

1 BASE, TYPE B CLASS l ASPHALT 

CEMENT CONCRETE 6,815 TONS 15.25 103,928.75 
2 BASE, ASPHALT TREATED, CLASS 2 4,370 TONS 14.25 62,272.50 

3 ASPHALT CEMENT 589 TONS 145.00 85,405 '.00 

4 STABILIZED SHOULDER MATERIAL ' 6 1 455 TONS 8~100 51-.640.00 

5 AGGREGATE, ROADWAY COVER, 1/2 IN. 2,064 TONS · 11.00 22,704.00 

6 BINDER BITUMEN 48,761 GALS. .15 36-,570. 75 

7 PRIMER OR TACK-COAT BITUMEN 24,995 GALS. .80 · 19.996.00 

8 BASE, MACADAM STONE - EMULSION 

TREATED 15,850 TONS 7.72 · 122.362.00 

9 BASE, MACADAM STONE · 16.040 TONS ,6.72 . 107,788.80 

10 BASE, CHOKE STONE - EMULSION 

TREATED 4,067 TONS . 1.do 28',469.00 

11 BASE, CHOKE STONE 6,628 TONS , 1.00.·· ~,396.00 

12 EMULSION, TREATED BASE MATERIAL 28.3•095 GALS. .14 20'9.490.30 

GRAND TOTAL ·$897eO23.1O 

PARTY OF THE SECOND PART CERTIFIES BY HIS SIGNATURE ON THIS CONTRACT, UNDER PAIN OF PENALTIES l"0R FALSE CERTIFICATION, THAT Ht HAS COMPLIED 
WITH 324 .1718) OF THE 1975 CODE OF I0WA AS AMENDED.IF APPLICABLE . · 

SAID SPECIFICATIONS AND PLANS ARE HEREBY MADE A PART OF AND THE BASIS 01" THIS AGREEMENT, AND A TRUE COPY OF SAID PLANS AND SPICll"ICATIONS IS NOW ON 

. l'ILE IN THE OFFICE OF THE PARTY OF THE FIRST PART UNDER DATE 01". JUL y 10 t 1980 · 
THAT IN CONSIDERATION OF THE FOREGOING, THE P'ARTY 01" THE FIRST PART HEREIIY AGREES TO P'AY THE PAl'ITY 01" THE S!COND P'ART, P'l'IOMf'TLY AND ACCOR0INQ 

TO THE R£QUIREMENTS 01" THE SPECIFICATIONS THE AMOUNTS SET FORTH , SUBJECT TD THE CONDITIONS AS SET l"0l'ITH IN TH! SP'!Cll"ICATI0NS. . 
THE PARTIES HERETO AGREE THAT THE NOTICE AND INSTRUCTIONS TD BIDDERS, THE PROPOSAL l"IL!D HEl'l!IN, TH[ G!Nf:l'IAL SP'!Cll"ICATIONS o, 'nil I0WA 0!P'Alfflil!NT o, 

TR,.NSP0RTATI0N FOR 197 7 TOGETHER WITH SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GEN!l'IAL AND D!TAILED PLANS, II' ANY, l"0R SAID PROJECT 

S N-465 7 (3) --'51-3 l TOGETHER WITH SECOND PARTY'S PERFORMANCE BOND, ARE MADE A PART HEREOF, AND TOGETHER WITH THIS 
INSTRUMENT CONSTITUTE THE CONTRACT BETWEEN THE PARTIES HERETO. 

THAT IT IS FURTHER UNDERSTOOD AND AGREED BY THE PARTIES OF THIS CONTRACT THAT THE ABOVE WORK SHALL IIE COMMENCED OR COMPLETED IN ACCOl'IDANCE WITH 

-.THE FOLLOWING SCHEDULE: 

APPROX . OR SPECIFIED STARTING DATE 
OR NUMBER OF WORKING DAYS 

APPROX JULY .30,1980 

SPECIFIED COMPLETION DATE ·.' 
OR NUMBER OF WORKING DAYS ." 

40 . WORKING DAYS 

THAT TIME IS THE ESSENCE OF THIS CONTRACT AND THAT SAID CONTRACT CONTAINS ALL OF THE TERMS AND CONDITIONS AGREED UPON IIY THE t"ARTIE:$ HERETO. 
IN WITNESS WHEREOF THE PARTIES HERETO HAVE SET THEIR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AND THREE OTHER _IDENTICAL INSTRUMENTS AS 01' 

• TH ~:? ,:;> DAY OF {,,_, , 19....,.<_::.·_,· __ _ 

OF DUBUQUE, IOWA · 

CO. OF . DUBUQUE, 

'~f. N01PART 
BY c;P ~:1✓14 

71 

Approved: 

JUL .8 1 198~t, 

Contracts Engineer Date 

IOWA .DEPT. OF TRANSPORTATION 
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TABLE I 

STRUCTURAL RATING BASED ON ROAD RATER 

Initial Final 
Structural Rating Structural Rating 

Section# Station from-to on Sub Base on Pavement in Place 

1 

2 

3 

4 

5 

6 

7 

8-14 

Section Number 1 

O to 23+00 1.4 

23+00 to 47+05 1.9 

47+35 to 68+00 1. 7 

68+00 to 89+00 2.3 

89+00 to 110+00 2 . 0 

110+00 to 131+00 2.0 

131+00 to 152+00 1.9 

152+00 to 308+00 1.8 

Using Table II* (on following page) 
for comparison basis 

(0.34) (6) + 0.44 (2) = 2.92 

3.6 

3.1 

3.2 

2.3 

2.35 

1.9 

1.9 

2 . 0 

6" black base 2" of Type B surface 2.04 + 0.88 = 2.92 SN versus 3.6 final 

Section Number 7 (0.12) (6) + (0.14) (3) = 1.14 

0.72 + 0.42 = 1.14 SN versus 1. 9 final 

From all indications, the Type B asphaltic concrete over the 6" 

black base and the 6" emulsion bound macadam base are the best 

sections - Sections 1, 2, and 3. However, the spring will bring some 

changes to the pavements and as the summer approaches, deflection 

readings may decrease in Sections 4, 5, and 6. No substantial in-

crease in structural characteristics is expected in section 7. 

*Howard B. McPhail, Guide for Primary and Interstate Road Pavement Design, 
Iowa Departnent of Transportation, Ames 1968. 
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Compo~ent 

surface Course 
Tj·•pe A Asphalt Cement Concrete 
Type B Asphalt Cement Concrete 

-TABLE II 

Ti'Pe B 1 ... sphal t Cer.i1;nt Concrete Class 2 
Inverted Penetration 

Base Course 
Type A Binder Placed as Ba~e 
Type B Asphalt Cement Concrete Base 

Class I 
Type B Asphalt Cement Concrete Base 

Class II 
Asphalt Treated Base class I 
Bituminous Treated Aggregate Base 
Asphalt Treated Base class II 
Cold-Laid Bituminous Concrete Base 
c~~ent Treated Gr~nular (Aggregate) Base 
Soil-Cement Sa.se 
Crushed (Graded) stone Base*** 
Macadam Stone Base 
Portland Cement Concr~te Base (New) 
Old Portland Cement Concrete 

Subbas~ course 
Soil-Cement subbase 
Soil-Lirr.e ·subbase 
Granular Subbasc 
Soil-.:...<Jgr~gate subbase 

Coefficient 

0.44* 
0.44* 
0.40 
0.20 

0.40 

0.38 

0.30 
0.34* 
0.23 
o_.26 
0.23 
0.20* 
0.15 
0.14* 
0.12 
o.so 
0.40** 

0.10 
0.10 
0.10* 
0.05* 

Minimum 
Thickness 
Permitted 

3 ( 300 tpd) 
2 ( 300 tpd) 

2 

2 
4 
6 
4 
6 
6 
6 
6 
6 

6 
6 
4 
4 

*Indicates coefficients taken from AASHrO Interim Guide for the Design 
of Flexibl~ Pavement structures. 

•·•This value is for reasonably sound existing concrete. Actual value 
used ~ay be lo~cr, depending on the amount of deterioration that has 
occurred. 

*A*No current specification. 

Revised 8/30/77 
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*Douglas Heins, Road Rater Dynamic Deflections for Determining 
Structural Rating of Flexible Pavements , Iowa Department of 
Transportation Iowa Highway lesearch _Board Report HR-178, Ames 1979. 
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PROGRAM ~vnaER- F~c2C2E □ 
COMPuT~~ RUN DATE- 8!/15/!C 

C OliNTY- l>U8U C,lj( 

SECONDA~Y RO~Tf.. D253 
PAVEr:EMT TYPE•• 

M-? 

CFfICE Of rATERIALS 
ROA!> RATER TESTS 

9£GINNING MP•••• 0~ □ 
ENDlN' MF••••••• 23 ■ 00 
CONFUTED nILES ■■ 23~ob 

. L.t.B tfO ■ • •• • • P-fU-102c 
YEAR BUILT ■• l.'l80 
DATE TESTED ■ 0&-13-80 

ROAD RATER DEFLECTION CMILSJ 
EA'ST6◊UND W(STBOUNl) 

t f 
REMARKS SENS 1 SENS .. StNS 1 SENS 2 

I.It ATHF:: R C Ll)Y 
oas--~· SnITH iTRITSCH 
TIME••• l,3;20 

s.aJ □ 4.i:,;J 2. c•J 3 ■ 00 1 ■ 45 

Av,~"1' *"7'""rc. 4,-C! ,g. SQ: 3.55 2.15 7-6.:J 4. 4a 
~-CQC 3. 7 5 2.10 4 ■ 51) 2.20 
~ .. s~~ 3 ■ 50 1.9J S. SiJ 2.20 .7.t.• .~-J • .sc i~ ~.CJ 1 ■ SJ s.~a 2.60 

1~.i:GG 3.45 2.15 s.1a 2.n 
11.soa 7 ■ 2'.J 3-4 □ 6 ■ 7G 2-"'Q 
12.S!J'J 4.8!) 2-65 6- 9'] 2 ■ 70 

13.oca 5°0.J 2-2 □ 7 ■ :J.O 2 ■ 70 
1,.scc 5.QO 3 ■ 81 6 ■ 20 3 ■ 4C: 
14.SOO 4 ■ 65 2.25 6,2□ 3 ■ 00 
15°GQO 6°3 □ 2-8 □ 5.10 2 ■ 90 
15,SCC 5 ■ 60 2.Ba 7 ■ 40 3 ■ 90 
16 ■ 50!) ,.ca 2.10 4.90 1 ■ 75 
17 ■ CCC 4 ■ 50 1 ■ 55 5 ■ 40 1 ■ 40 
17 ■ 5CO 5.?J l ■ 'i □ 4 ■ 50 1 ■ 60 

* * :t, * :j ¥ * * * s l; 1'i M A R y 0 f I) A T A * * * * * * * * * * * • * * * * * H I s T 0 R y * x 

* I SENSl. P"'1f' SENS2 I * 
l>IRECTION l STD ■ DEV. MAX. MlN ■ AVE ■ ao~ AVE ■ I SCI SCI/SENS1 * I I * 

EAST I ), • 2b 7.20 3.00 4 ■ 85 5 ■ 'i 1 2.34 I 2 ■ 51 o. 517 * ti;EST l, •2 4 7 ■ bG 3 ■ 00 5.72 6 ■ 77 2,bC I 3.12 0,546 * COMB 1 ■ 31 -7-,-i:c- 3-03 s.29 
-,r.. ,,;c 

r · •u 
o• :I j 2 ■ 47 1. 2,82 0 ■ 533 * 

RErlARKS: TNNN- SURF AC.E TEMP[RATl.!RE• SE(L- SUP[ RELEVATEI> CURVE-. LObl SIDE, SECH- SU PE REL EVATE]) CURVE .. HIGH 

14 

J 

* * * 
* 
* 
I: 

* 
IC 

,;:: 

'« 

SIDE 



.. 

- - - PROG ~fA"'1 NU;-J BE~.: . P .~22C u 5 □-

COMPUTER ~L~ DATE- 24/02/80 
~ffICE OF MATERIALS 

ROAD ~ATER 

• 

TESTS 

~ 

--- - --- ·t ,)LNTY-- J:UE'..iGiU[ ___ _____ _ BEGINrH NG M? ••• ~- 23-GO -- - - LAB No •••••• RR1-1] 23 - · - wEATH ER ______________ ___ _ ___ _ 

SECONDARY ROUTE. D □ 53 ENDING MP ••••••• 47.50 YEAR BUILT.. 118CT oas •••• SMITH l TRITSCH 
PA~EMEr.T T~P[.. corPuTED MILES-· 24•50 DATE TESTED· 08-13-80 TIM( ••• 13:30 -------- ---- ------·- -·-·---- ---- ------ . ·--- - -- - -------- - - ---- -·------ - - --- --- ---- • •· · • . -··• ___ .. __ _ --- - - --- ---~---

-<I 
:\0 

ROAD RATER DEFLECTION IMILSl 
- - ----- --- . EASTBOUND ____ ----- ------ - - ---- -· -- . -- ·- WESTBOUND ·-- - - . 

·---· ----- ·-, - -- -·· - - - --- - - '._'l-:: P 

2 4.000 
3Q.!JOO 

. 35.S DO 
36. :JC '.i 
3.,.soc --·--· __ __ ____ ___ -n.s c: 
3 d . CiJC 
3a.soo 

_39.soo 
40.1]00 
40.soo 
41.se:a 
42. [ '.JrJ 
42-50 :J 
43.500 
44 .o:JO 

_____ ···------------- - - 44._soo 

I 
SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

. ---- --- ------- - -- ----- ----·· - -·- - -- -- -------- -~---------

4. 2iJ _ ___ _1. 7 □ ___ ___ . s_. 4'J .. _ _ 2. 110 _____ _ A~'-'-«4.L-~~ .7Z • 
s-3 □ 1.1a 4.70 1.00 / ~ 

3.25 1.60 3.50 1.10 . / -
3. 1.~s 1.75 3.os 1.55 
2.1s 1 .s o 3.20 1.40 
3.65 2.00 2.80 1.30 - ----- --------

~.81 1-4 □ 3.25 1 . 20 
4.40 1.ao ____ 3.7 □ 1.so 
3. 4 s ·---- 1. 3a 3. s □ -- -- .... _ 1. 45 ·-- - - ----- ----- -

3.55 1•6 □ 3·6 □ 1.40 
3.20 1•6 □ 2•61 1.32 
c.-bs - --- 1.2s ---- - ---3.10 ---· 1.6 □ · - · -- -- ·-- ------ ---- --- ----
3.oG 1.3Q 3.30 1.55 
2.95 1.25 3.40 1-60 
4:6 □ ---- 1 : 6 □------- - 3.55 . --- 1.6 □ ---- -- -- - - - - - --- --- - ·---- -

4.ea 1-b□ . 3.45 1.so 
4.7a 1.45 3.sa 1.so ·- - ------------ -- . ·- ---·----- - -- - --- ----- -- · -·--· ·- ·-·· - - --------------- -----------· 

__________ :.__ ___ * __ * * * _* "' __ :*.. -*- ~- s u _I'!_ M_A Rx. _. _Q_r ____ lf_A. I.. _A __ *_ * *- * * *--*-- * * * * * ___ ___ '!- _! _..!._!._~J:LLLL _o __ ~ __ t_* _ _! __ ~ _ _ !. * 

I SENS1 
_______ ______ l>IRECT ION ISTD.l)EV. MAX. nm. ~yr. __ - ~0% --1-- -- .. 

EAST I 0.79 ~-30 2•65 3.77 4. 43 

. ----- -- - --- ----- --- w(ST ·--- '--□ •bb . . 5.40 c•61 3..56 4.11 
COMB I □ •72 5-30 2.61 3 .1.b -~ ~-27 

J SENS2 I 
I A \IE. I SC I 

- - ,----- I 
I 1.55 I 2.22 
I 1.47 I 2dJ9 

- - i~ --1-51- f 2.15 

SCI/SENS 1 

Q. 588 
□• 58 7 ---- . 
□ -588 

* * 
* 
* ---- - --·------- -------. - - -- -- ------

* 
* 

* * 
* * 
* ·- -----· . ·------------ -- -----·- ---- --* 
* * 

REMABK~__;___JNNN- _SURF A_CE; _ _IIJ l,PEilATUR[ • . _ .. _SEC_L-=--Sl!e.; _R_~_l, E_V_ATEJ) __ Cj!RVf,; ~ L_Old __ _ SIDE_• ______ __ SEC_!-4_::-_ S_l,J~_F;_!!_q _E_V~J ;_D~~R_VF; ~ H~Gti_ _S_UE 

··---- --- - --- --- ---- ------- ----------· ------------- -· - -

____ :__ _,., __ __ - --- . ---- -- - ·--- ·- --- - --- ---- ---------··- -· - ------ ---- -- ---~---- -- - -- --- ---
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PRO GRAM N~MBER- F222CC~( 
CCMPUT£R RuN DATE- 99/15/80 

OFFICE Of MATER°IALS 
ROAD RATER TESTS 

COl.iNTY- DUGUwUE 
SECONDARY ROUTE• D053 
PAVEM[MT TYPE •• 

BEGINiHNG r.P • • •• 
ENDING MP••••••• 
COMPIJTED MILES •• 

It] .35 
68-00 
2 □ -65 

LAB NO•••••• RR1-1024 
YEAR BUILT•• 1980 
DATE TESTED• 08-13-80 

ROAD RATER DEFLECTION (MILS) 
EASTBOUN~ ~ESTgouND 

M-P SENS 1 SENS 2 SENS 1, SENS 2 REMARKS 

53.soa 3-35 1.ss 4-3 □ 1.so SECH 
54.CC:C 3.95 1°90 5-6 □ 1,.80 SECH 
54-5[[ 3•bJ l 0 5!J 5• □ 0 1°60 SECH 
ss.suo 3-80 1-65 3.95 1. 85 SECH 

. 56-CCO 4._c;5 2.25 4-6 □ 2.05 SECH -~ .. 
S6°SCG 5.00 2 .5'.) s.oo 2- 90 SECH 
57.SOJ 6- 80 2.2Q 4-15 2-35 SECH 
58.[']i) 4.20 1-7 □ b.3u 2-70 SECH 
S8°SCC 3.55 2-Ci □ 5.20 3.20 SECH 
59 .so □ 2.95 1-7 □ 3.20 2-1□ SECH 
6□ 0 1JCO 5.10 2-40 4.90 2.90 SECH 
b □ -SiJO 5.20 2.20 s.50 2-9□ SECH 
61-500 4.70 2 • 2Q 3. 15 1°6□ SECH 
6:.' 0 0:JJ 3.75 1-8S 3-t.lJ 2.00 SECH 
62°::CG 4. 7 5 1-65 3.as l-9 □ SECH 
67-CCC 3-4 □ 1-45 

* * 
,, 

:I( * " * 't * s u M M A R '( 0 f l) A T A * * * * * * * * * * * * 
I SENS1 I SENS2 I 

tIRECTION )STD.DEV. i'!AX. MIN- AVE• 80% I AVE• I SCI SCI/ SENSl 
I I I 

EAST I 0.96 b-80 2.95 4. 29 5.10 I 1,.92 I 2.37 □ -553 
WEST I 0-92 6°30 3.15 - 4.55 5.32 I 2.22 I 2.33 0 • S12 
COt'lB I 0.93 b-8 □ 2.95 4.42 5.20 I 2.07 I 2.35 □ -532 

SE:CL 
SHL 
SECL 
SECL 
Sf.CL 
SECL 
SECL 
SECL 
SECL 
SECL 
SECL 
SHL 
SECL 
SECL 
SECL 

WEATHER CLDY 
oes •••• SMITH & TRITSCH 
TI ME • • • 13 : If 0 

Avt.r/e *~ 7,D 

* * * * * H I S T 0 R y * * * * ' 
* 
* * 
* 
* 
* 
* 

REMA~KS: TNNN- SURF ACE TEr.PERATUR[. SECL- SUP£ RELEVATEI> CURVE, LOW SIDE- SECH- SUPERELEVATED CURVE, HIGH SUE 



--~ 

PROGRAM NU~SER- P222COSC 
CCMPUTER RUN DATE- 10/15/~Q 

COUNTY- DUBUQ~E 
SECONDARY ROUTE• D□ 53 · 
PAVEMEMT TYPE •• 

M-? 

" 

OfFIC~ Of MATERIALS 
ROAD RATER 

• 

TESTS 

., 

BEGINNING f'lp •••• 67-00 
[NDING np ••••••• a9.0□ 

COMPUTED MILES •• 22.no 
LAB NO••$••• RR1-lG25 
YEAR BUILT.. 1980 
DATE TESTED• 08-13-80 

ROAD RATE~ DEFLECTION IMILSI 
EASTBOU~D - WESTBOUND 

SENS 1 SENS 2 SE.:'-4S 1 SENS 2 REMARKS 

( 

WEATHER CLDY 
oas •••• SMITH & TRITSCH 
TIME••• J.3:50 

.. -- . -· . -- -· ~ - --- - - -- • • - . . 

b 7. :ca 2 ■ 52 1. 20 

-At/-<,~~ 4--~ 71.SO;J If• 70 1.70 3.ao 1.30 
72 ■ 0:JQ 3.85 1 ■ 60 3-60 1. 35 

· 12.scc: c-95 1.00 2.sa 1.::i 2 7.1...• .... 7:!,SJ 'J 2.55 0.9a 2 ■ 82 1.05 
74 ■ G·:'J ::.Ci) 1 ■ 2 S 3. 7.5 1-~s 
74 ■ . SGG 2. 'HJ l,CO 2.10 1.02 
75.SCIJ 2 ■ 90 1.35 2.BS 1.30 
71:,.000 3. 9 o l. • 7 S 3 ■ S!J 1.90 
76.500 · 2 ■ 28 0.93 2 ■ 52 o.9b 
77.500 2 ■ 1f6 a.a? 3.20 c.so . -1~.oco 2.07 Q.9 □ 2.70 o. 84 
?B.SCC 2°6 5 1.25 2•b 4 a.be 
79 ■ 50C 3.os 1 ■ 1 ;) 3 .25 1,.1,5 
ao.c::rn 2 ■ 31 1.11 2 •. 22 1 ■ 14 
ea.soc 2.22 1•G8 2 ■ 75 1.00 

- .. 

* ·a: * * * * * -« * S U l'l M A R Y 0 f D A T A * * * * * * * * * * * * * * * * * H I S T O R Y * * * * * 
* * I SENSl 1 SENS2 I * * DIRECTION ISTD•DEV. MAX ■ MIN ■ AV[. 80% I AVE ■ I SCI SCI/SENS l, * * I I I * * 

EAST I c.13 4.70 2.07 2-92 3 • 53 I 1.19 I 1.73 0 ■ 594 * * 
t:EST l 0.119 3.ao 2.22 2. 91:, 3 ■ 37 I 1 ■ 12 l ]..Blf 0 • 621 * " COMB I C-61 4. 70 i:_ .07 2. 94 3.45 I 1.:i.s I 1..79 o. 608 * * 

REMARKS: TNNN- SURFACE TEMPERATURE ■ SECL- SUPERELEVATED CURVE, LO~ SIDE ■ SECH- SUPERELEVATED CURVE, HIGH SIDE 

~.~ 



(X) 
Iv 

PROGRAM NUMBER- Pc:22005~ 
CvnPUT£R RUN DATE- 21/15/80 

C.OLNTY- DL.;OUGUE 
SEC◊NDARY ROUT£. DCS3 
PAVEMEMT TYPE •• 

M-P 

90-CQ[' 

OFFICE Of MATERIALS 
ROAD ~ATER TESTS 

13EGINNING tlP •••• . 89.0C 
ENDING MP••••••• 110.QO 
COMPUTED MILES •• 21-00 

LAB NO •••••• RRl-1126 
YEAR BUILT•• 1981J 
DATE TESTED• 08-13-8 □ 

ROAD RATER DEFLECTION tMILSl 
EASTBCUND WESTBOUND 

SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

3°60 i:-3'.l 3-6 □ 2-rJO 

WEATHER CLDY 
oas •••• SMITH & TRITSCH 
TI ME• • • 14 :OfJ 

98-5[1:J 2-9□ 1-65 3.75 1-45 ,4~~-k--~ 99-'J'.l'J 2°34 1-32 3.05 1-85 
99-~CC 2.37 1°3c 2-7 □ 1°47 

&IRECTION 

EAST 
WEST 
COM8 

10J. 5::rn 
1-□ 1. Q O :J 
lG1-5C~ 
1C2-5JC 
103- □ 0;J 
103.5[0 

.104-SJD 
105.CJG 
lC.:i 0 SCO 
1Cb • 500 
107°0C:O 
1G7° SGO 

I 
ISTD.D£V. 

SENS1 
MAX. 

I 
I 
I 
I 

□ -65 
1.02 
a. 87 

4.30 
5.40 
4.-3tr 
r;,-'j-0 

REMARKS: TNNN- SURFACE TEMPERATURE• 

i:-60 
2-31 
c -81 
4.20 
2.95 
4.30 
i:-95 
c 0 b □ 
3- □ J 
3.40 
2-9 □ 
4.05 

MIN• 

2-31 
2°16 
2•1b 

1.50 3-80 1-75 
1-26 5.40 2.00 
1-c □ 4.90 1°70 
2-7 □ 4-35 2-30 
1°50 5.30 2°30 
1-7] 2-16 1°32 
1-70 2-31 1°26 
1.35 J.bQ 1.45 
l 04'.l 2°bO l-50 
1-7 □ 2-8 □ 1-35 
1.70 2-8□ 1.45 
l-8□ 3.35 1-75 

0 F D A T A * * • * * * * • * * * * 

AVE• 

3-03 
3.53 
3-3 □ 

80% 
I SENS2 
I AV£. 
I 
I 
I 
I 

1°63 
1-68 
1-66 

SCI 

l, • 45 
1-85 
1-65 

SCI/SENS1 

a.470 
□ -524 
o. 499 

SECL- SUPERELEVATED CURVE~ LOW SIDE• 

7z.· 

* * * * * H I S T O ~ Y * * * * * 
* * 
* * 

SECH- SUPERELEYATED CURVE, HIGH SIDE 



Q) 
·W 

• 
-i 

PROGRAM NUMUE~- P2220050 
COMPUTER RUN DATE- 32/15/EC 

COUNTY- Dueu2uE 
SECONiARY ROUTE ■ D053 
PAVEMEMT TYPE ■■ • 

r,-p 

115 ■ 000 
122.sco 
123°CCO 
123 ■ 50 □ 
),24 ■ 5C!: 
125°CCJ 
125-SOC 
J.2 b• 500 
121.ecc 
127 ■ 5'.JO 
12 8 ■ SOC! 
12'1 ■ 0CO 
129-5~0 
B□• 500 
Bl ■ OCO 

• 

OFFIC£ OF MATE~IALS 
ROA~ RATER 

-j 

n:srs 

BEGINNING MP ■••• 110 ■ 00 
ENDING MP ■•••••• 131.QO 
COMPLTED nILESo ■ c1 ■ 00 

LAB NO ■••••• RR1-l~27 
YEAR BUILT ■■ 1't!O. 
DATE TESTED■ 06-l.3- 60 

ROAD RATER DEFLECTION (MILS> 
EASTBOUND WESTBOUND 

SENS 1 __ ~ENS 2 SENS l, SENS 2 REMARKS 

3 ■ 40 1 ■ M 4 ■ 90 l. ■ bO 
3 ■ lfO · 2 ■ 00 3 ■ 70 1..aa 
·2 .95 l. ■ 70 3; 30 1. ao 

( 

WEATHER CL DY 
oes •••• SftITH t TRITSCH 
Tinr... J.•u 10 

2 ■ 70 l,. If!] 
1-8'1 1.29 
c-211 1 ■ 3.3 

c-7□ 1.so 
1~ "10 

3.45 
3.15 
2.sa 
2."!Q 
3 ■ 70 

1,. ao 
1 ■ 90 
1,.53 
1 ■ 50 
1■ bO 

,4,,,r7e :-k'"r~-
? 2-" 

. . 3 ■ 50 -•- ·· . -- . ·· ·-· 
4.50 l 0S fJ 4 ■ 50 l ■ lfO 
3.45 2°].0 lf ■ OS l■ SO 
2 ■ 75 2.00 lf ■- bS · l,. 7S .. . .. ---
3 ■ 20 c ■ bO lf ■ OS 1°70 
3 ■ 15 l,. 7!) 4 ■ 00 l ■. bO 
3 ■ 30 1 ■ 75 2ob7 1 .. 41 
2 ■ 31f 1,.50 3 ■ 70 l,. 50 

• * * * * * * • * S U M M A R Y 0 F D.A TA••••••••*••• • • * ·• - • -H- I . s T o if Y -• • -i • • 
• * I SENSl I SENS2 I • .. 

DIR£CTION JSTD ■ DEV ■ MAX. MIN• AVE• ao% I AVE ■ I SCI SCI/SENS], • * 
I I I • .. 

EAST I C ■ b3 4 ■ 50 1 °6"1 3 ■ 03 3_.57 I 1,.74 I 1°29 O ■ lf2b • • 
li!EST l a. 70 If. 90 2.sa 3 ■ b"I lf-27 I l•b3 I 2° □b C ■ SS"I • .. 
COMB j □ -73 ~ 1,.a9 3°36 3.9a I 1 ■ ba I l,. b! a. lf't"I . * • +. ';) C; 

REMARKS: TNNN- SURFACE TEMPERATURE ■ SECL-· SUP(RELE\IATED CURVE, · LOW SIPE ■ ~ECH- SUPERELEVATE»· CURVE, HIGH SUE 

-~.o . 



00 
,I>, 

PROGRAM ~U~ JE R- F222G □ sn 
CO~PuTER Ru~ DATE- 43/15/80 

C O lN TY- DU 8 U auE 
SECONDARY ROUT£. D □ S3 
PAVEMEM_T TVPE•. 

M-P 

131.5co 
135.SuO 
13b° CC( 

OFFICE Of MATERIALS 
ROAD RATER TESTS 

~EGINNING MP •••• 131. □ 0 
[~DING MP••••••• 152.0 □ 
COMPUTED MILES•• 2t~OO 

t.AB NO •••••• RRJ.-1J2B 
YEAR BUILT•• l."180 
DA TE TESTED • 

ROAD RATER DEFLECTION (MILS> 
EASTBOUND WESTBOUND 

SENS 1 SENS 2 SENS ]. SENS 2 REMARKS 

c•3l 1 .!:,8 3•b □ ].. 35 
4.30 1°85 3 ■ 40 1.70 
2.95 l-8 □ 3 • DO 1.ao 

WEATHER CUV 
OBS ■••• SMITH & TRITSCH 
TIME ■■• 111:20 

Bb. 0 5::JO 4°6J 2. 7 ;:J 
13?.500 4.50 2.3J 
138.'JJO 4.70 2.30 
138 • SQC: 5°28 c 0 6 □ 
139.SQ'J c•22 1.35 

3.35 
b.lJ 
4.55 
7 • 40 
2. 80 

2.10 
2-60 
2.3 5 
2•4 □ 
l. ■ 40 

.,,,.,,,,.,,,:. ~/-· 'Z« 
7~• 

14u 0 DOO 
14 C: ■ 5C:O 
141.500 
142 ■ 00 □ 
142-SCIJ 
143-5!) □ 
144-000 
144-ECC 
145-500 
146-000 
146.500 
147.5CC 
148-000 
1-48.50(; 
150.[[0 

* * :t * * * * * * s u M M A 

I SEl'4S1 
DIRECTION I STD.DEV• MAX. 

I 
EAST I □ -9 □ 5.20 
wEST. l .. . 1~09 7.40 
C0:18 I 1 • DO f-.-2-f-

7-'t :..' 
RE~4RKS: T~~N- SURFACE TEMPERATURE. 

• 

2.2 5 1.32 3.20 1.55 
· 2. 40 1 ■ 44 3.70 2 ■ 1JO 

=•15 l. 50 3.00 1,.45 
2-9'.J l-8 □ 3.50 2.00 
2 ■ 85 l 075 3.95 l • 95 
4 ■ 20 l,. 6:J 3.1,5 l,. 30 
2. _34 a. 1a 4.10 1-65 
4. as l ■ SO 4 .35 l • 7 S 
3.00 l •If S 3.45 1,.as 
3.40 2.15 3. Q!) l.•b□ 
2.52 l, .so 3.15 1•60 
2.as 1 ■ 75 3•b□ 2.00 
3.ba 2.25 3 ■ 00 1.90 
3.45 2 ■5 0 3.10 2.ao 
=•7 □ 1~90 

R y 0 f I) A T A * * * * * * * * * * * * * * *• ·•HIST OR y * * 
:t 

I SENS2 I * MIN. AVE. 80~ I_ AVE• I SCI SCI/SENSl * I I 1c 

2.22 3.37 4.12 I 1.a2 I 1,.55 a. lf61 * 2·8□ 3.75 lf•b7 I ].. &3 I ].. 92 a. 511 · * 2.22 3.55 4.40 l J. 0 82 I l,. 73 □ •487 * 
SECL- SUPER£LEVAT'D CURVE. LOW SIDE• SECH- SUPERELEVATED CURVE, HIGH 

.. 

* * J 

J. 

1 

~ 

SIDE 



CXl 
V, 

• 
-'\ 

PROG~A~ ~U~3E~- P22c005J 
COMFUTER RUN DATE- 54/15/8( 

COLillTY- D~sur.;uE 
S£CONDARY ROUTE• DOS3 
PAVEtiEl".T TYPE•. 

• 

OFFI CC Of r.AHRIAL S 
ROAD RATE~ 

.,} 

TESTS 

., 

BEGINNING MP •••• 152.08 
ENDING MP••••••• 305 ■ 00 
COMPUTED MILES•• 153. □□ 

LAB No •••••• RR1-1029 
YEAR BUILT.. 1980 
DATE TESTED. 08-13-80 

ROAD RATER DEFLECTION (MILSI 

• 

11:E AT HER CLDY 
OBS•••• SMITH & TRITSCH 
Til'IE ••• llf:30 

USTBOLND li!EST80UND 

M-P SENS l SENS 2 

155.COO 
1b'.l.OCD 2.4:J (!.78 
11:,5.JCO 
1?1J.QC1C 3.70 2.35 
175.CC'.1 
1aa.::cc 3.40 1-85 
185.GCO 
19Q.OO.J 4 .[J 5 2.15 

.195,0QD 
200.0!JJ 11.35 1.7i) 
ces.ccc 
21G,QOO 3.20 1.55 
as .or:io 
220.coo 3 ■ 00 1°40 
225. □ 0G 
c3~-cca ~-Oil 1°80 
235-GOC 
240 ■ 000 3.05 1-60 
245-CCO 
250-CQO 2-7□ 1 ■ 30 
cSS-0')0 
260-COO 2 ■ 55 1-38 
265-000 
c70.C~O 3.ao l .35 
275-CQO 
250 -CCIJ 2-46 1.74 
285-((0 
29j.QOO 5 ■ 00 · 3°03 
295-000 -·· 
300. [ □( ·-b-2 □ 2°60 
305.QOJ 

SENS 1 

3.50 

3.15 

3.50 

2.80 

3.30 

lf-90 

3. l,5 

3.90 

1 ■ 8b 

7.00 

2 ■ 46 

'11.40 

3.40 

5.1,0 

'1 ■ 60 

5.aa 

SENS 2 

1-70 

l•~S 

2.00 

1-6 □ 

2.00 

3.10 

2-15 

2.10 

]..].If 

If. lO 

l,. If 7 

2.00 

1-85 

2 ■ b0 

2-30 

3.30 

REMARKS 

~l'Ll'"-Jt! !c.r~ 

SECL 
SECH 
SECL 

7~• 

• * * * * * * * * S U M M A R Y 0 f DAT A******** ·* t * * * * * -s • H I S T O R Y * * * * * 
* * 

tjIRECTION 
I SENS l I SENS2 I 
!STD.DEV. MAX ■ MIN• AV[. 80% I AVE• I SCI SCI/SENSl. 
I . I I 

* * 
* * 
* * 

EAST I 1.05 6-20 2-40 3. 5 2 4.40 I 1.77 I 1.75 □ -498 * * 
/.8 WEST I 1.31 7.00 1-86 3.93 s. 03 I 2. :i. 7 I 1. 76 Q.448 

COMB I 1.19 ~ 1-86 3. 73 4.73 I .. 1 ■ 97 l 1. 76 0°1f7l * * 
* * ·-:. (.)(.) 

REMARKS: T1NN- SURFACE TEMPERATURE ■ SECL- SUPERELEVATED CURVE, LO~ SIDE ■ SECH- SUPERELEVAT[D CURVE-. HIGH SUE 



to 
0\ 

P~CGRAM NUMBE~- P222□ GSJ 
COM PUTER RU~ ~ATE- 11/15/80 

OFFIC~ OF MATE~IALS 
~OAD RAT£~ . TESTS 

CCL!NTY- DUBi.JQUE 
SECONDARY ROUTE. D □ S3 
? AVEM EMT TYPE•• AC 

aEGINNING MP •••• 
ENl>ING :,p. • • • ••• 
COMP UTE D MI LES •• 

'.] .Q 

23 -00 
23 .oo 

LAB 1>10• ••••• RR1- 1,J11f 
YEAR BU ILT ■ ■ 1,8□ 
DATE TE STED ■ 10-13- 80 

ROAD RATER !>C:FLECTION (MILS> 
EAStBOUND WESTBOUND 

M-P SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

1- 651 1.74 1°S] 
s. :J,J :::; 1.44 1°20 1.20 1.na 
5-SC J 1-84 1°61 1~44 1°36 
9 - □ '1 0 1°64 1-40 1°24 1.20 

. < 9. 5'.J!J 1-blJ 1. 3 2 1-52 1°32 
lQ.SC Q 1-56 l-3c 1,.21:1 1.o!J T075 
11. oaa 1-56 1 • 4 J 1°64 1°6 □ 
11.soa 1-4 □ l-32 ]..44 1-28 
12.5ca 1 ■ 56 1.4a ]..40 1 ■ 36 
13-0lJiJ 1.44 1-32 1°60 1-48 
13° S:J!J 1-28 1-16 1 ~44 1-36 ... .. 
14-500 l 06 □ 1°28 1°68 1-Sb 
15 • □ [!') 1 .aa 1 • ti'.J 1.44 1-4 □ 
15-SCJ '.: 2 ■ 40 1-92 1• 60 1.44 
1b 0 SCO 1-2□ 1°12 
17-000 1-56 1 ■ 24 1 ■ 00 0-96 
17-500 1.24 1_.00 1•1b 1 ■ 00 

* * * :t * * * * * S U M M A R. y 0 .F D A T. A * * * * * * • * * * * * 
I SENn I SENS2 I 

DIRfCTION I STD.DEV• MAX ■ MIN• AVE• 8J% I AVE• · I SCI SCI/SENS1 
I I I 

EAST I C ■ 27 c-40 1-24 1-bC 1°83 I 1-37 l 0°23 Q.].43 
11:EST I □ -2 □ 1-68 1.00 .1• 39 1°56 I l. ■ 28 I 0.10 Q.Q7b 
COMB I □ -26 c-4 □ 1 ■ 00 1°50 1.71 I 1 ■ 33 I 0-17 a.1.12 

IIIE ATH£ R CLDY 
oas •••• T~OH EY & TRITSCH 
TI ME • •• 1 4 :OO 

Av4r7,-.. J~ 
~~-• -

TOSS 

* * * * * H I S T 0 R Y • • 
* 
* 
* 
* 
* 
* 
* 

REMARKS: TNNN- SURFACE TEMPERATURE. SECL- SUPERELEVAT[D CURVE~ LOW SIDE• SECH- SUPE RELEVA_TE I) CURVE~ HIGH 

., .. 
• J 

* * * • 
* 
* 
* ::t 

* • 
SIDE 



co 
-..J 

• 

P~OG~AM NUMdER- P222□ 050 
CO~PUTER RUN DATE- cc/15/80 

C OUHY-. DIJBU QU E 
SECOND~RY ROUTE. D053 
PAvEMEMT TYP(.. AC 

M-P 

2t; .]70 
30.000 
3s.s:c 

.., 

OffIC£ OF MAT£RIALS 
ROAD RATER 

;, 

TESTS 

.., 

BEGINNING MP•••• 
E:NDiiJG rl? 0 ••••• • 

COMPLJTED MILES •• 

23-00 
l;7° □ S 
i:4.-05 

LAB No •• •••• RR1-11J15 
YEAR BUILT.. 1"! 80 
DATE TESTED. 10-13-80 

ROAD RATER DEFLECTION (MILS) 
EASTEOUND WESTBOUND 

SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

1-84 1.20 2. 34 1 • SD 
1-8 □ 1-28 2.10 1.44 
2. liJ l,. i:6 1.4:) 1-12 

f 

WEATHER CLOY 
OBS •••• TWOHEY & TRITSCH 
T Il'?E •• • 14 : 10 

36.CQiJ 2.34 1.32 1°4J 1.20 
'- 3 6• S£Fl 1-86 1.20 ·- 1°60 1.20 
37.s:c 2- lJ 1. i:O 1°60 1.00 

4~~,,,.-kr~ 
38.QCO 1.6;'] 1-48 1-86 1°20 
3.::.s .J □ 1-8 □ 1°16 1-92 1-32 

~s• 
39°SCiJ 1068 1.08 1-8 □ 1-26 
ti □ 0 0IJO i: .04 1-32 1 • 81J ].. 32 
40°500 1-92 1.20 1-8□ 1.20 
41°50[ 2-40 1.32 2.10 ]..50 
tii:.C:JO 2.37 1 ■ 32 1-8 □ 1 ■ 20 
112.soo 2-64 1.sa 1°4□ 0°88 
43°500 2 • 16 1-32 1 ■ 76 1-32 
4-l ■ CIJO 2°16 1.32 1 ■ 76 1,.20 
44 ■ 5CO 2.10 1°20 1-b□ ],. 16 

• • * * s * * * * S U M M A R Y 0 f D ~ T A * * * * * * * * * * * * * * * * • H t S T O R Y • * * 
* I SENSJ. I SENS2 I * DIR£CT ION I STD. DEV. MAX. MIN• AVE• 8:J% I AVE. I SCI SCI/SENS J. * I I I * EAST I D • 2 8 2-64 1-6 □ 2.05 2.29 I 1.28 I 0.1a o. 37"1 * h.E ST I □ -26 2.34 1,.40 1-77 1-98 I 1. 24 I o. 53 0.300 •• 

COi1B I 0.30 2-64 1-lf □ 1.91 2-16 I J. 0 26 I □ 0 65 □• 343 * 

* * 
* 
* 
* 
* * 
* 
* 

REMARKS: T~NN- SURFACE TEr.PERATUR£. SECL~ ~SU~ERELEYATED _CURYE, LOW SIDE• SECH- SUPERELEVATED CURVE, HIGH SIDE . 

J. I 



p;~OGRAl1 NUt'iBt:R- ?cccDC50- - -- - -- . - OFFICE - ◊F . MATERTALs· - -- --- -- -- . ----- . .. -- -· - ---- -· --·---- ----···- ·---------·-

COMPUTER ~UN DATE- 12/02/eO ROAD RATER TESTS 

C◊l..:NTY- .:LBU:2LJE 
SECONDARY ROUTE. D053 
PAVEMENT TYPE.. AC 

BEGINNING np ••• ~ 47.35 
ENDING MP ••••••• - 67.00 
COMPUTED MILES.. 19. 65 

LAe HO ■••••• RR1-111b 
YEAR 9UILT ■■ 1980 
DATE TESTED. 10-13-80 

WEATHER --CLDY' _____ -- -

OBS ■••• TWOHEY & TRITSCH 
TI ME • • • 14: 20 --------

ROAD RATER DEFLECTION (~ILSJ .. - ·- -·-· ----- ---- --·------- --· -- - --- -- . ·- - .[ASTBOLJND ·----- ·-. . . -·- - - --- - - - .. - . --liiE'STBOUND -- -- ·- . - -· ---

M-P 

53.sco 
_________ ______________ ______ __ ____ ______ 5 4. CC Q 

54.soc 
55 ■ 5CG 
S6 ■ CGC 

I ' 56,S~u 
57. 50J 
58-000 

---:-- sa.sco 
59.SC!O 

. 60.QJQ 
60• 5!:i'.J 
61-50 □ 

__ _ __ ___ ·--- --·-·----- . ___ ___ ___ 62 ■ ODO _ 
62,500 
67-□□ a 

--- - - - I· ... . ·-·· . - .. , - -- ---- •. - ·s:ENS1 
CIRECTION ISTD,DEV. ~AX ■ 

--- --· · --•·- · --···-····-- .. . .. ___ J ___ ... -
EAST I 0,23 
WEST I a.2a 

... ____ ····---- _ COi18 ___ _ _I _ C_.__36 

RE~ARKS: TN~N- SURFACE TEMPERATURE• 

r 

SENS 1 SENS 2 SENS 1 SENS 2 ----

2.34 1.so 1.aa 1.36 
c•l'.J 1.53 1 ■ 56 1•?. □ --·----------i.34 1.sb 1.6□ 1.2a 
2.04 1.so 1.44 1.16 
c ■ lO 1.44 1.4J 1.20 
2.10 1.so 1-76- · 1~24 
1,8 □ 1.3a 1.24 1.aa 
1 ■ 92 1 ■ 32 1°52 1.20 
2.1~ 1,5 □ 1-48 1-28 
1 ■ 56 1.04 1.1b 1.08 
1.92 1-26 1 ■ 56 1.20 

-- ]..92 l•S □----- --l.blf 1.-36 
2.34 1.so 1.20 1.00 
1·64_ ____ 1.20 1,40 ___ ____ 1.12 
2.1J 1.sJ 1.20 1.00 
1 ■ 80 1.14 1.20 0 ■ 88 

REMARKS 

SECH 
SECH 
SECH 
S(CH 
SECH 
SECH 
SECH 
SECH 
SECH 
SECH 
SECH 
SECH 
SECH 
SECH 
SE Of 

SECL 
SECL 
SECL 
SECL 4 -r-
SECL ___ ~YC,&~4,_,ru.<., 
SECL ' / . 
SECL L -o 
SECL r,-> SECL _______________ _ 

SECL 
SECL SECL _____________ _ 

SECL 
SECL _______ _ 
SECL 

----------- ---------- ---·----· .. --------------------

0 f 

I SENS2 
MIN• AVE• a□~ I AVE• 

--- ... ------· -• · . . - ·· ·-- I - ------ ···-
1 ■ 56 2. 01 2.20 l 1 ■ 4!l 

1-16 1 • q5 1-62 I 1.15 
l ■ 1b ... 1-73 _ 2 ■ 03 __ 1 1 ■ 28 

-·-·- - ---- ·- ····· 
I 
I SCI SCI/SENS:1 

-I ___ 
I Q.bl, 0 ■ 304 
I □ 0 29 0.202 
I 0 ■ 45 0 ■ 26~--- .. - . . ··-·- ·- ---- -

* * • * * H I S T O R Y • * * * * 
-- .• ·-····--··- -·- - - ·- · +------ -- --- --- --- - · 

t * 
* * 
* * -- - ·-- ---------------- -- ------- -- - ··· --
* . * 

······- --- ··--------------

* 
* 
* 

SECL- SUPERELEVATED CURVE .. LOW SIDE, SECH- SUPERELEVATE» CURVE,. HIGH SIDE 
--------- -----
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PROGRl\M NUl"BER- --P2220051J 
COMPUTER RUN DATE- 33/15/80 

COL!NTY- DUBU~UE 
SECONDARY ROUT[. D053 
PA~EMEMT TYPE•• AC 

M-P 

n.sc'J 
72.IJOO 
12.soc 
73.500 

~ 74-00IJ 
74.SiJiJ 
1s.sc: 
76-000 
76.SCC 
77-scc 
7,5.000 
78.SCG 
79.5cc 
ac.o □□ 
8 □• soo 

OFFICE Of MATERIALS 
ROAD RATER 

) 

T-ESTS 

--; 

BEGINNI~G MP •••• 
ENDING MP•• •••• ~ 
COMPUTED MILES •• 

68.'JO 
89.QO 
21.00 

LAB NO•••••• RR1-1~17 
YEAR BUILT.• 19 80 
-DATE TESTED. 10-13-80 

ROAi> RATER 1>£fLECTION (MILS) 
EAST60UND ~ESTBOUND 

SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

3.50 1.70 2.34 1.so 
2-7□ 1.32 2-34 1. 44 

' • 

WEATHER CLDV 
oes •••• T~OHEY & TRITSCH 
TIME· •• l,lt: 30 

~.70 1°32 2.·1;:J 1. 44 
3.00 1-9 □ 2.40 1-68 
i:-76 1. sa .. ·- - 2.10 1~ 20 
3.00 1.10 2. 40 1-62 

,f,er--,~ 4r...,,z;;., ·.~ .. 
!.l. Q'J 2. i:] 1•8 □ l,. C 8 
2-76 1-5□ 2.10 1.68 
3°00 ·1.1 □ 2.04 1.20 
2-70 1.3 i: l.-<t2 1°16 
3.30 1-90 2.10 l,. 32 
3.00 1-50 2.04 1°32 Toss · 
3 .5'.] 2.00 2.10 1.20 
2-70 1.32 2.10 1.20 
2-52 1,.32 1 .8 □ l. 0 20 

·- . -·-
• * * • * * * * * S U M M A R Y 0 f D A T A * • * * * * ~ * * * * * *****HISTORY***** 

:t * I SENSl r S£NS2 I * • 
DIRECTION !STD.DEV. MAX. MIN• AVE• 8J% I AVE• I SCI SCI/SENS], * "' I I I * • 

EAST I Q.40 4.00 2.s2 3.01 3. 35 I 1.57 I 1. 44 □ -477 * * wE.ST l □ -19 2• 4C 1°8□ 2.13, 2.21 I 1.35 I o.76 a. 361 * * 
COM3 I a.ss 4.00 1.aa 2°56 3.::)3 I 1°'16 I 1.1,0 a. 429 * -= 

REMARKS: TNNN- SURFACE TEMPERATURE• SECL- SUPERELEVATED CURVE, LOW SIDE• SECH- SUPERELEVATED CURVE. HIGH SIDE 

a-~ 
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PR CGRA M NUMEEF(- _. Pi:i:200 50 
COM?UTER RUN DATE- 44/15/80 

COlir-.:TY- DUBUt:IUE 
SECONDARY ROUTE. D053 
PAVEMEMT TYPE-~ SC 

OFFICE Of MATERIALS 
ROAD ~ATER TESTS 

SEGINNii{G MP.... 89.00 
ENDING MP••••••• 11□ •0 □ 
COMPUTED MILES•• 21- □ G 

LAS NO•••••• RR1-1018 
YEAR BUILT.. l.980 
DATE TESTED. 10-13-80 

~OAD RATER DEFLECTION (MILS) 
EASTBOUND WESTBOUND 

tllEATHER CLDY 
oas •••• TWOHEY & TRITSCH 
TIM[ ••• llf:l! □ 

M-P SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

9t.:::.cr:1 
98.SGIJ 
99.0C!O 
99.scr.:: 

.10c.s□ J 
. 101.000 

in.sec 
102.5iJIJ 
1 □ 3.GOO 
lC3.SJG 
104 -500 
1os. ooo 
105-500 
l □ b .sea 
107.IJOO 
101.soa 

* * * • * * * * * s u M M A 

I SENS 1 
DIRECTION IST!>•DEV ■ MAX• 

I 
EAST I □ -52 3°60 
WEST I 0.27 2.90 
COMB I 0.45 3°60 

fiEMARKS: TNN,-.- SURFACE TEMPERATURE. 

]-30 c .OJ 2.10 
2.s2 1. 32 2-16 
c • 40 1°32 i;!.7 □ 

i:-1□ l O i:8 2•4 □ 
i:-4 □ 1.32 2-64 
c.7tJ 1.5u 2.70 
c •46 1. ::i = 2•l!6 
3.50 2.2;:i 2.40 
2.a4 1.20 2.90 
3.00 1.so l,.92 
3.30 1, • bl) 2-40 
2.34 1.20 2 ■ 46 
3.50 1°60 2 ■ 28 
2.52 1. 50 2.10 
2-70 1°62 2.10 
3°6 □ 2 • 2:J 2°22 

.. . . - · ...... 

R y 0 f D A T A * • * * * • * 

I SENS2 I 
MIN. AYE• 80% I AVE. I SCI 

I I 
2.04 2•78 3.21 I 1.54 I l,. 24 
1-92 2- 41 2.64 I 1.44 I 0.97 
l. .92 2. 59 2.97 I l,olf9 I 1°10 

SECL- SUPERELEVATEl) CURVE, LOW 

1.80 
1.20 
1.so 
1.so 
l• SO 
l,. 50 
1,.74 
1- so 
J.. ao 
l,. 14 
1. 20 
l,. 26 
1-32 
1.26 
1.32 
1.so 

* * * * • 

SCI/SENSJ. 

o.446 
o. 402 
o. 426 

SIi)£. 

) 

• 

*****HISTORY••••t 
* t 

* 
* 
* 
* 
* •• 

SECH- SUPERELEVATED CURVE .. HIGH SUE 

t 
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P~CGRAM NUMBER- Pc220QSO 
COMPUTER ~L~ D~T~- 55/15/80 

COUNT'r- Dlif:iUw1JE 
SECONLARY ROUTE. D053 
PAVEMEMT TYPE• ■ SC 

~ 

OFFICE Of MATERIALS 
ROAD RATER TESTS 

BEGINNING MP ■••• 110.00 
ENDING MP ••••••• 131.QO 
COMPuTED MILES •• c1 ■ 00 

LA9 NO•••••• RR1-1119 
YEAR BUILT ■• 1,ao 
DATE TESTED• 10-13-!0 

ROAD RATER DEFLECTION IMILS) 
EASTBOUND WESTBOUND 

M-P SENS 1 SENS 2 SENS l. srns 2 . REMARKS 

ns .'Jo~ 3- □ IJ 1 ■ 40 3. 90 l.-60 
l.22 ■ SJO 2 ■ 90 1 ■ 50 3.30 1. 7'.) 

l.23 ■ 0J □ 3 ■ 41J 1 ■ 5 0 3 ■ 10 1 ■ 50 
123-SCC 3 ■ 00 l 0 5'J 3 ■ 50 1-50 
124-500 2. 8u 1 ■ 20 2-70 1 ■ 50 
12S ■ CCG 3-10 1.5a 3 ■ 10 1 ■ 5. □ 
125 ■ 50[ 3-~ □ 1°5 □ 3.40 l. ■ 60 
126-500 · 3.50 1..a □ 3.00 1 ■ SQ . . 

-127 ■ O □ !J 3 ■ 50 1 ■ 60 3.50 1 ■ b0 
127 ■ 5CO 3.40 1 ■ 60 b ■ DO 1 ■ 80 

· 128 ■ 500 3 ■ 60 1 ■ 5'J 3. 3!l l,. 50 
129 ■ C!CO 3 ■ 70 1.sa 4.00 2 ■ 0!l 
129• SOG 3 ■ 90 1°50 3-4□ l,. 50 
no. SOD 3.0 □ 1.00 2-90 1 ■ 50 

1.31- □ 00 2 ■ "10 1.00 3.00 ].. 40 

• • 

WEATHER CLDY 
oes •••• TWOHEY I TRITSC~ 
TIME••• l.lf:SO 

Avc,-,-c "--~ 
sr-

* * * * * * * * * S U M M A R Y O f D A T A * * * * * * * * * * * * * * * * * H I S T O R Y * * * * * 
* * I SENS]. I SENS2 I * * DI~ECT ION ISTD 0 .D£V. MAX. nm. - AVE- 8iJ % I AV£ ■ I SCI SCI/SENSl. * * 

J I I * * EAST I 0 ■ 3S 3-90 2. ao 3.29 3. 58 I 1 ■ 44 I 1 ■ 85 0 ■ 562 * * ti:EST I □ -7& 6°00 2-7□ 3.47 4.13 I 1. s a I 1. 89 0.545 * * 
(0!'18 I 0 ■ 60 34Q. 2. 70 3. 38' 3 ■ 89 I 3..51 I .1..a7 □ -553 * .. 

(; , C. L' 

REMARKS: TNNN- SURFACE TEMPERATURE • 
--

SECL- SUPERELEVATED CURVE~ LOW SIDE. · SECH- SUPERELEVATE:D CURVE~ HIG H SIDE 

. J., 



\0 
tv 

,., 

PRO~RAn Nu~Q E~- P222GCSC 
COM?uT(R RU N DATE- bb/15/eQ 

COUNTY- DL8Li:.!L£ 
SECONDARY ROUT[. DOS3 
PAVE~EMT TYPE.. SC 

M-P 

131.S-J:J 
135.SCC 
136.QJO 
13 6° .5'.JO 
137°5 00 
·135 .Q JJ 
135-SJ'.! 
139-500 

OFFIC~ OF MATERIALS 
ROAD RAiER TESTS 

BE GIN N IN G M? • '" • 
ENDING MP••••••• 
COMPUTED MILES •• 

131,.00 
152-00 
21.00 

LA9 NO•••••• RR1-1J2~ 
YEAR BUILT•• 1980 
DATE TESTED. · 1 □-13-80 

ROAD RAHR D£FLECTION (MILSJ 
EASTBOUND WESTBOUND 

SENS 1 SENS 2 SENS 1 SENS 2 REMARKS 

3.10 1.20 3.00 1.20 
3.20 1.40 3-30 l,.b□ 
3.20 l•b □ 3.-20 l,.b □ 

3•b □ 2.00 3.10 1-5 □ 
4°20 c 0 1J 3-80 2 • 21J . 
4.20 2.so 3.9!] 2.00 
3.oa 1°70 b.QJ 3.ao 
2°90 1.20 2°88 1.so 

ldE AT HER Cl DY 
oss •••• TWOHEY & T~ITSCH 
TIM[ ••• 15:00 

~YIV/~ *--r.~ .. -· · - . 
HIO .[(:O c• 90 1,.3:] 3. 20 l,. 20 
14 □ -500 3.10 l • 50 2.70 1.32 s-,ro l'l1.SC □ 3.20 1,.50 3.40 1.40 
142.0Cil 3.5:] l 0 9:J 3.30 1•b□ 
142.500 4.40 2.10 3.30 2.00 
143-50:J 2°8 □ 1.00 3.10 1.sa 
144.0'JO c•S2 1.14 3.10 1. 20 
144•500 2•76 ]..32 2.1a o."!b 
145.500 3.50 2.00 4-80 2.20 
l '+b .• r: cm 3.2J l O 9il 3.51] 1.90 
14b-5CCl 3.50 .1. s □ 3. so 1•60 T060 
147°500 3°00 1.so 3.10 ],. 70 
l48°CCC 3.00 l 0 bJ 2.a2 l,.26 
11f8.SOO 3.10 1,.70 2-'40 1,. ao TOSO 
150-00 □ 2.70 1.02 

* * • * * * * * * S..-~-M M A R y 0 f D A T A * * * * * * * • * * * * * * * * * H I S _T 0 R y • * * * * .. -•• * I :,1i ;--.s l I SENS2 I * · * DHHTION ISTD ■ l>[\I. ·r,AX. MIN ■ AV[. 80% I AVE" I SCI SCI/SENS]. * •· .. 

I I I * * 
EAST I 0.119 4.40 2°52 3.24 3°65 -, 1,.59 I l,. 65 o~ soa * .... 
lilEST I Q.8J i::,.QO 2.·:i,o 3.34 4 ■ 01 .I -1.1.a I l•b6 □ -496 * * COMB I 0°65 ~ 2.10 3.2"! 3. 81f 

G.£.c.-
I J,. 611 I 1-65 0~ 502 * * 

REl'iA RKS: TNNN-. SURFACE TEMPERATURE• SECL- SUPERtLEVATED CURVE~ LOW SIDE. SHH- SUPERELEVATED _CUR.VE-. HIGH SIDE 

• ) 
•• • 



I.O 
l,J 

20 

, 
~ 

F .,c G~;. .1 !-n i~1CC::r; - P2 2CJC :'::J 
COM~ CT ~~ ~~N )A TE- 77/1~/62 

(OLNTY- :•l.!81.Jr.UE 
SECOND ARY ROUTE ■ DC53 
PAV£r.EMT TYP[.. AC 

• 

0fF!C~ Jf M~ TE~!ALS 
r~ OA ) ;;: A :£:R 

) 

TESTS 

3E(!~NING ~p •••• 152-00 
E: ND iiJG MP ••••••• . 3Js.oo 
COr>PLTED MILES •• 153.G0 

LAB NO•••••• RR1-1J21 
YEAR St.JILT• ■ 1"!60 
DATE TESTEt>. 10-13-80 

ROAD RATU DUL£CTION UlILS) 
EASTBOUND WESTBOUND 

f • 

WE A THER CL DY 
OBS ■••• T~CHEY & TRITSCH 
TIME ■ •• 15:10 

11-P SENS 1 SEf\S 2 SENS 1 srns 2 REMARKS 

1sr;.o:: 0 ■ 96 0°80 
l~~.c:: 0°66 0 .4 c 
165-~:Q 0 ■ 82 □ -68 
., .,, r: ,~ j 
J . - ·- -- ._. 1 ■ 04 0 ■ 84 
l7S.:~ : 1°52 1-0Q 
1 ·1:J .~:J 2. '-! 0 1-Sb 
1~:: . c:c 1 ■ 64 1-16 
1~ J •. ·::c 2. 52 1-32 
1'1.::-C'.:J 1°56 1.20 
2~ : .ccc l 092 l 0 ciJ 
ccs . cG:i 1-60 1 ■ 28 

c~c.cco c-46 l. 4 '-l 
215-CCG 2-82 2~10 
22~ - c: :~8 2- 9 4 1°81J 
22; .cr 2-4 □ 2.10 
C3e: . r: .... c c • "ib 1°6 2 - ~ ~ - 21JJ 2-40 1-5C 
c4a.c:c 3-l!J l 05J 
2 ➔ 5 -CJ G 3.00 1. so 
252.(1]2 1,50 1-30 
255-CC~ 4.40 2-30 
2~1J. OiJ O 2.22 1.20 
2=is .ce;o 3-30 1°70 
27 ~ . :: CG 3-10 1°50 
27 s. ~':C 3-60 1.so 
2/; ;: . CCC 3-10 1-6 □ 
Cl! S.CJC 4.00 2. 21: 
C9J.CQO 4-JJJ 2°00 
i:<iS. ;:CC 3.40 1.90 
".:fn ..., -,~-i. - =~ c:". _ _;-..: 6-00 3.00 

* ~ * ¥ * * X * i S U !i M t. R y 0 f D A T A * * * * * * * * * * * * 

~ E ~JS 1 I S£:NS 2 
Dr~ECTIOr! l STD, i> ~V. ;·,AX · -~ Ir\. Av [ . A':% l AVt.. l SC I SCI/SENS1 

! 
EAST I 1.27 6-0C 0-66 2-63 3°69 1 1.49 ! 1-14 0.434 J 

u:[ST I , , . 
.... ~ .L 4,40 G-82 2. 51 3. 4 4 I 1.53 I □ -98 Q. 391 

COl".8 I 1-17 6-0[ C 0 6b 2.57 3.55 I ~~. 51 I 1.0::. o. 413 

REMA RK S: TNN N- ~URfACE TE~ PERA TU ~E . SECL- S~PE~ELE ~ATED CURVE, LOW SIDE ■ 

TC!70 

T □30 

SECL 
SECH 

Atl'~r..-,e~ 
/~· 

* * * * * H I S T O R Y * * * * * 
* * 
"' * 
* "' 
* * 
* * 
* * 
* * 

SECH- SUPERELEVATED CURVE, HIGH SIDE 
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IOWA DEPARTMENT OF TRANSPORTATION 
Ames, Iowa 

•"~,o••~••••-,,'!. 
~ cg, • : ~ 
• 0 

~~. ~ 
,ow~ 

Special Provisions 
for 

EMULSION TREATED MACADAM 

Dubuque county SN-4657(3)--51-31 

July 15, 1980 

SP-312 

THE STANDARD SPECIFICATIONS, SERIES OF 1977, ARE AMENDED BY THE FOLLOWING ADDITIONS. THESE ARE 
SPECIAL PROVISIONS AND SHALL PREVAiL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS. 

GENERAL. The work on this project includes several variations of base and wearing course 
construction, all described on the plans. This specification describes emulsion treated Macadam 
base and the related emulsion treated choke stone base, neither of which is described elsewhere 
in the specifications, and modifications to other standard specifications relating to this project. 

Certain aspects of this project are of a research nature, and requirements may be changed by 
the engineer in order to make these aspects more meaningful. 

EMULSION TREATED MACADAM BASE AND EMULSION TREATED CHOKE STONE COURSE 

MATERIALS. Aggregate for emulsion treated Macadam and emulsion treated choke stone courses 
shall be the product of crushing limestone, dolomite, or quartzite and shall meet the following 
requirements: 

A. Abrasion Loss. The percentage of wear, determined in accordance with AASHTO T 96, 
Grading A or B, shall not exceed 45. 
B. Soundness. When subjected ·to the freezing-and-thawing test, Laboratory Test Method 
211, Method C, the percentage loss shall not exceed 10. 
c. Gradation. The aggregate for both base course and choke stone course shall be produced 
from the same source by primary crusher, both products of that operation. The gates or 
breaker bars shall be adjusted to produce a nominal maximum size of 3 inches, and the product 
of the primary crusher shall be screened over a 3/4-inch screen. The aggregate retained on 
the 3/ 4-inch screen shall be furnished as the aggregate for emulsion treated Macadam base 
course. 
The aggregate passing the 3/ 4-inch screen shall be furnished as the aggregate for emulsion 
treated choke stone course; however, the percentage of fines passing the No. 200 sieve shall 
not exceed 5.0 p~rcent for the choke stone course aggregate that is to be treated with 
emulsion. 

Emulsion for emulsion treated Macadam base and emulsion treated choke stone courses shall 
meet requirements of AASHTO M 140-791, Grades HFMS-2 or CSS-1. This material or CRS-2 shall also 
be used for tack coats, if required. 

PLANT EQUIPMENT. Article 2205.04 shall apply. 

SPREADING EQUIPMENT. Spreading equipment for emulsion treated Macadam base shall be capable 
of uniformly depositing and spreading the base material to the required thickness. Equipment des
cribed in 2001.19 may be used. 

Spreading equipment for emulsion treated choke stone course shall meet requirements of 2001.19. 

HEATING EQUIPMENT. Article 2001.11 shall apply. 

COMPACTION EQUIPMENT. Compaction equipment used shall be of such design that its operation 
shall not disturb the subgrade or subbase. Initial compaction of the Macadam base shall be by 
use of a self-propelled vibratory roller, and the engineer may require additional compaction by 
a steel-tired roller or a pneumatic-tired roller. The same rollers shall be used for the emulsion 
treated choke stone course, but the engineer may prohibit or restrict use of the self-propelled 
vibratory roller. Compaction equipment shall meet requirements of 2001.04. 

WEIGHING EQUIPMENT. Article 2001.07 shall apply. 

DISTRIBUTOR. Article 2001.12 shall apply. 

97 



SP-312 

CONSTRUCTION. The subgrade for these bases will be prepared by the county. 
At railroad crossings, junctions with existing pavements, bridges, and similar structur es, 

the contractor shall e x cavate the roadbed to prepare a subgrade to permit the full thickness of 
courses designated on the plans to be constructed to the proper elevati on. In this operation, 
the granular mater i al existing on the roadbed shall be salvaged and respread over the distur bed 
area when excavation work is completed. 

Placement of filter fabric is also anticipated. This material will be placed in two , 200-foot 
areas in each test s ection, Placement will be by others prior to the base-spreading operation . 
This work will be coordinated by the engineer. The contractor will have no responsibility for 
either furnishing or placing filter fabric, but his cooperation will be necessary to provide 
satisfactory construction. 

The emulsion treated Macadam base and choke stone course shall be mixed in accord with 
2205.12A, c, E, F, and G. The aggregate is not to be heated prior to or during the mixing process , 
and asphalt cement will not be allowed as an alternate to the emulsion. The bituminous material 
anticipated necessary for the mixtures for both courses is 4 parts of emulsion per 100 parts of 
aggregate (on a weight basis). The proportioning shall maintain the amount designated by the 
engineer within a tolerance of 0.4 part, determined by tank measurements. 

Addition of water during the mixing process is anticipated. The amount of both emulsion and 
water to be used may be adjusted by the engineer. 

The emulsion treated Macadam base material and the emulsion treated choke stone material shall 
be spread in courses as shown on the plans. The material shall be spread to such width and depth 
that each course will conform to the desired profile and cross section. The intention is that 
each course will be spread to achieve its full thickness in one operation, though multiple passes 
may be used to obtain the desired width. A tack coat may be required between these courses, as 
provided in 2303.14. 

The emulsion treated Macadam base material shall be thoroughly and uniformly compacted 
promptly after it is spread. Compaction shall continue until the material is well seated to 
the satisfaction of the engineer. 

The emulsion treated Macadam choke stone course shall be thoroughly and uniformly compacted 
promptly after it is spread. Three complete coverages with a vibratory roller are ant icipated. 
An additional final rolling with a smooth-faced, steel-tired or pneumatic-tired roller will be 
required. The finished surface shall be free from irregularities and loose material and shall 
have a smooth riding surface. 

The emulsion treated choke stone course may be tack coated in accord with 2303.14, as directed 
by the engineer, prior to placement of the next course. 

Each section of completed or partially completed course shall be maintained as provided in 
2205.12M. 

tion 
base 

METHOD OF MEASUREMENT. The quantities of the various classes of work involved in the construe
of accepted portions of emulsion treated Macadam stone base and emulsion treated choke stone 
will be measured by the engineer as follows: 
A. Emulsion Treated Macadam Stone Base will be measured in tons computed by the engineer 
from weights of individual truck loads, and will include base material for fillets at 
intersecting roads, drives, and turnouts. 
B. Emulsion Treated Choke Stone Base will be measured in tons computed by the engineer 
from weights of individual truck loads, including base material for fillets at intersecting 
roads, drives, and turnouts. 
C. Primer or Tack-Coat Bitumen. Paragraph 2307.06B shall apply. 
D. Emulsion, Treated Base Material. The engineer will measure the gallons of emulsion 
used in emulsion treated Macadam base and emulsion treated choke stone base. The quantity 
will also include emulsion used in the mixture for the stabilized shoulders. Measurement 
will be by stick me asurement in the contractor's storage tank before and after transport 
delivery or by weighing trucks on or near the project before and after delivery to the 
storage tanks. From this quantity will be deducted the measured or estimated quantity 
diverted to other uses on or off the project or wasted. The quantity will be converted to 
U.S. standard gallons as provided in 2307.06B. 

BASIS OF PAYMENT. For the performance of the various classes of work involved in construction 
of emulsion treated Macadam stone base and emulsion treated choke stone base, measured as provided 
above, the contractor will be compensated as follows: 

A. Emulsion Treated Macadam Stone Base. For the number of tons of Emulsion Treated Macadam 
Stone Base placed, the contractor will be paid the contract price per ton. 
B. Emulsion Treated Choke Stone Base. For the number of tons of Emulsion Treated Choke 
Stone Base placed, the contractor will be paid the contract price per ton. 
C. Primer or Tack-Coat Bitumen. For the number of gallons of Primer or Tack-Coat Bitumen 
placed, the contractor will be paid the contract price per gallon. Article 1109.03 shall 
not apply to this item. 
D. Emulsion Treated Base Material. For the number of gallons of emulsion used in treated 
base material, the contractor will be paid the contract price per gallon. 

This payment shall be considered full compensation for furnishing all materials, including 
water, and for all operations involved in the construction of the base. · 
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MODIFICATION TO SECTION 2124, STABILIZED SHOULDERS 

DELETE 2124.02 and add the following in lieu thereof: 
2124.02 MATERIALS. The mixture used for emulsion treated base for shoulder areas and t ack

coat material, if required, shall be those specified for emuls i on treated choke stone course. 

DELETE from 2124.07 the requirement for sealer bitumen and sand cover aggr egate. 

DELETE 2124.09 and 2124.10 and add the following in lieu thereof: 
2124.09 MEASUREMENT AND PAYMENT. The base material used i n the shoul der s will be measured 

and paid for in the same manner as emulsion treated choke stone course. The emulsion used there in 
·will be paid for separately, and the quantity will be included with the emulsion for the choke 
stone course. 

MODIFICATIONS TO SECTION 2202, ASPHALT TREATED BASE 

t DELETE all of 2202.02A and add the following in lieu thereof: 
A. Bituminous Material. AC used in asphalt treated base shall meet requ irements o f 
Section 4137, Grade AC-5. 
Tack-coat bitumen shall be emulsion meeting requirements o f AASHTO M 1 40- 79I, Grade 

:r HFMS-2, CSS-1, or CRS-2. 
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MODIFICATIONS TO SECTION 2203, TYPE B ACC BASE 

DELETE all of 2203.02A and add the following in lieu thereof: 
A. Bituminous Material. AC used in Type B ACC Base shall meet requ i rements bf Sect ions 
4137, Grade AC-5. 
Tack-coat bitumen shall be emulsion meeting requirements of AASHTO M 140- 79I, Grade HFMS - 2, 
CSS-1, or CRS-2 . 

MODIFICATIONS TO SECTION 2210, MACADAM STONE BASE 

DELETE 4122.02c and add the following in lieu thereof: 
c. Gradation. The aggregate for both base course and choke stone course shal l be produced 
from the same source by a primary crusher, both products of that operation. The gates or 
breaker bars shall be adjusted to produce a nominal· maximum size of 3 inches , and the product 
of the primary crusher shall be screened over a 3/4-inch screen. The aggregate retained on 
the 3/ 4-inch screen shall be furnished as the Macadam base course material. 
The aggregate passing the 3/ 4-inch screen shall be furnished as the choke stone course 
material, but with a maximum of 12 percent passing the No. 200 sieve. 

ADD the following to 2210.04B8. Equipment meeting requirements of 2001.19 shall be u sed f o r 
spreading. the choke stone course. 

DELETE all of 2210.04C2 and add the following in lieu thereof: 
2. Moisture Content. Aggregate for the choke stone course shall be delivered, wit h out 
prewetting, with only the moisture naturally occurring in the material. Water shal l be 
added to the surface before or during compaction, if necessary, at t he direction o f the 
engineer. 

MODIFICATIONS TO SECTION 2307, BITUMINOUS SURFACE TREATMENT 

( DELETE all of 2307.02B and add the following in lieu thereof: 
B. Bituminous Material for seal coats shall meet requirements of AASHTO M 140-79I, 
Grade HFMS-2 or CRS-2. 
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