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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 needs 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)



PROJECT LOCATION

The project is located on Dubugque 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) amd 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.



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" 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" 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" 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 .



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" 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 23-87-1E 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 Octgber 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 started 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 308400 were
started first. The 3" x 3/4" macadam was placed with a Jersey spreéder
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 214400 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" 1lift
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
su¢cessfully 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.



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, 23-87-1E.

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.



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 Typc 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.



Iowa Department of Transportation employees placed the
engineering fabric.

Engineering fabric at Station 10+00 to 12+00.



Spraying the fabric helped to hold it in place.

Tzoric shows wrinkles due to trucks traveling at too
great a speed. The wrinkles could not be removed.



Meloy Quarry in Sections 22 and 23, T87N-RIE where
Beecher LTD crushed the 3" macadam, 3/4" chokestone
and the 3/4" class A stone.

\

Plain macadam 6" base being placed.
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Jersey spreader finishing the center pass.

Motor grader working the excess macadam. This is not
the recommended procedure since it causes segregation
of the stone.
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Jersey spreader laying the loose macadam.

3" macadam, in place, showing the voids between the

large rock.
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The picture shows the fines attached to the larger rock.

Tschiggfrie Excavating's Pioneer pugmill at Meloy Quarry.



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.

Emulsion bound macadam with good coating on the roadway.
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Jersey spreader with Cat tractor placing the 3" emulsion
bound macadam in section 2.

3" emulsion bound macadam base showing water running
to the ditch.
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Vibratory roller passing over the emulsion bound macadam.
The roller had a tsndency to break the larger rock at the
surface.

The final 1%" 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"ang 1 78+00.

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's: -1 $159:713.21 Total Length 4,500 feet

Nos. ' 2 $140,368.71 Total Length 4,505 feet

No. 3 $138,600.53 Total Length 3,975 feet

No. 4 $119 ;135,201 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
7.

No. $ 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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117425 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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APPENDICES

Appendix A

Evaluation Plan

Asphalt Emulsions for Seal Coating for Highway Construction
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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 sky
9-24 8:00 60 55 Clear
12:00 64 65 Clear
3:00 65 66 Clear
9-25 10:00 67 63 Cloudy
1:00 63 58 Cloudy
3:00 65 58 Cloudy
9-29 8:00 62 54 Clear
12:00 74 75 Clear
3:00 7S 75 Clear
9-30 10:00 70 70 Clear
12300 70 70 Clear
2:00 70 68 Clear
10-01 10:00 68 65 Clear
12:00 70 71 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" 1724 3/8" 4 8 200
8-13 100 il b 2L 26 4033 .8
8-20 100 97.0 6352 - 16:3 1.4 .6
Taken from Stockpile
(3) Asphalt: HFE 90 supplied by Koch Asphalt Dubugque terminal.
(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:
ist'Lift was 35 gal. s.¥.
2nd Lift was .30 gal: s.V.

Average application rate per square yard

Date 9-24 Section 6 1st Lif: - .40
2ndaritt .32
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Date 9-25

Date 9-29

Date 9-30

Date 10~1

Dates

9-24
=25
9=29
9-30
10-01

Spraying patterns varied according to roadway cross-sections.

Section

Section

Section

Section

Section

Section

Section

Section

Section

Section

Section

Section

Section

7 st LidsEE

2nd ‘Lift
Biarilst LifE
2nd Lift
4 lst Lift
2nd Lift

d St TaEE
2nd Lift
DR 0y O s 5 4
2nd- Lift
3 I EifE
2nd. Lift
Lpdlgt TLift
2nd Lift
5.0 lst TRt
2nd Lift

7o lstrErEt
2nd Lift
e flstt it
2nd Lift
R e b 1
2nd Lift
2 uilst Taft
2nd Lift
3. st EEE
2nd Lift

ALL SECOND LIFTS

Section
Section
Section

lst and

AVERAGE TEMPERATURES °F

Emulsion

170
160
143
150
150

3
2 ¢
T

2nd seals on driveways

32
« 31
«29
-36
<36
.34

31
.33
<3
+ 33
.34
<36
.36
.38
.33
.34

=33
<31
.36
.28
.36
+30
.36
+30
=36
.40

+ 35
<35
.35

Air
64
61
68
T2
65

65
65
69
Al
67

Surface

The shoulders

were sprayed a width of 7' to help prevent shoulder washing and sloughing.
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E) Asphalt 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 28.7 1lbs
2nd Lift 26.4
Section 6 1lst Lift 29.3
2nd Lift 27.0
Section 7 . 1lst Laft 3252
2nd Lift 3452
Section 4 1lst Lift 30.9
2nd Lift 3152

Date 9-25 Section 1 1lst Lift 32.9
2nd Lift 377

Section 2 1lst Lift 32.9

2nd Lift Bi7ar7

Section 3 lst Lift 325L9

2nd Lift 37.6

Section 4 1lst Lift 328

2nd Lift Sl

Section 5 1lst Lift 30.6

2nd Lift 30.3

Date 9-29 Section 6 1lst Lift 321
2nd. Lift ok R I

Section 7  lst LAifE 33

2nd Lift 30.9

Section 1 1st Lift 29.6

2nd Lift 31 .6

Section 2 “lstiLift 29.6

2nd Lift 316

Section 3 1lst Lift 3141

2nd Lift L5

Date 9-30 Section 3 2nd Lift 5 b

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: Limestone chips were placed on the road at spreads from
14' to 11'. 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) Rolling Operation

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 Brosc Broom 1976, self-propelled. The only brooming
done was light broominés 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

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 same 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 sqg. yd.
MC800 Total Cost + 54,827.08 cost per sg. yd. $0.34/sq. yd.

Emulsion - 41,959.50 cost per sq. yd. $0.26/sq. yd.
TOTAL SAVINGS $12,867.58 $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.

V ENERGY CONSUMPTION

ENERGY CONSUMPTION + CONSERVATION
MC-800 vs. High Float Emulsion for Seal Coat

Fuel consumed to manufacture 55,946 gallons

Fuel BTU/gal. BTU
MC-800 1800 gal. #3 143,000 257,400,000
HFE 600 gal. #3 143,000 85,800,000
Savings 1200 gal. #3 143,000 171,600,000
Equivalent Gasoline 171,600,000 BTU

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

DISTILLATE COMPARISON BASED ON 55,946 Gallons

Fuel BTU/gal. BTU
MC-800 -20% 11,189 gal. #1 135,000 1,510,515,000
HFE ~-5% 2,797 gal. #2 139,000 388,783,000
Savings 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 emmissions.
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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 15 76 61 0 N 5 12
62 16 67 52 1.6 N 10 15
67 17 76 57 .33 NNE 3 12
69 18 82 56 0 NNE 3 9
78 19 88 68 1.62  NNE 6 11
80 20 89 71 1.37 NNE 7 12
75 21 80 69 0 NNE 8 14
70 22 81 59 0 N 3 7
69 23 80 58 0 NNE 4 11
T 24 81 61 0 NNE 7 13
75 25 84 65 0 NNE 10 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 31 79 66 3 NNE 5 °
71 9- 1 78 64 .14  NNE 7 11
67 2 77 56 Q N 4 10
72 3 83 60 0 NNE 8 14
67 4 77 56 .83  NNE 5 14

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

Tenp . Direc. (knots)
68 5 81 54 0 NNE 3 10
71 6 82 60 .02 N 3 7/
74 7 86 62 A4S N 7 15
78 8 89 66 0 NNE 5 8
66 9 il 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 1558 NNE 4 12
70 20 78 61 0 NNE 5 14
61 22 69 52 222 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
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 2 3
67 30 79 54 0 NNE 4 9
60 16=-"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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I0WA DEFARTMENT OF TRANIFORTATION
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN
LAR LOCATION AME S

MIX, TYFE AND CLASE: TYFE B CLASS 1 LAR NO. ARDO-128

INTENDED USE:

SLZE "R 48 SPEE . "NO. DATE REFORTED 8-14-80
COUNTY  DURUQUE PROJECT  SN=443 7 (A ~~-D I -3
CONTRACTOR  TECHIGGFRIE

PROJL. LOCATION -ON SECL ROAGD FROM U8, 151 (E-25-84-1E 5. AND E. SAQ.MILES

AGG. SOURCES 374" CR. LET.-MAR-JO HILLS QR.-DURUGUE CO.; SAND-BELLEVUE-
JACKEON €0,
JOB MIX FORMULA AGGREGATE FROFORTIONS: 7TOX AATO-431; 30X AATO-432

B Bt

o [ R o B R Ll € e T 6 B A R 2 NO.1é&  NOL3O  NOLSO NO.100  NO.Z200
100 99 ?0 80 & 47 37 24 i4 8.0 3.3

TOLERANCE : 928/100 i 7 & = 3
73 BLOW MARSHALL DENSITY 2.41
ASFHALT SOURCE AND AFFROXIMATE VISCOSITY KBCH = #1920 -FOESES
FLASTICITY INDEX N
4 ASFH. IN MIX 4.50 3.50 6. 30
NUMEBER OF MaRSHALL BLOWS 50 30 30
MARSHALL STARILITY - LES. 2858 2762 2490
FLOW - 0.0 IN. 7 8 12
SF.GR. BY DISFLACEMENT(LAR DENS.) 233 2.38 2.40
BULK SF. GR. COME. DRY AGG. 2.689 2.689 2.4689
Sk, GR.ASPH. @ 77 F. 1 029 1.029 §.029
CALC. SOLID SP.GR. : 2.54 2 D0 St
7NOIDS - CALC. Fahs 4.9 il
hiwt SP. GRL 2.33 2.48 2.45
# VOIDS - RICE a0 4.0 2.0
4 WATER ARSORFTION - AGGREGATE il o af e 47
4 VOIDS IN THE MINERAL AGGREGATE 16.5 16.4 ib6.é
4 V.M.AL FILLED WITH ASFHALT 34.4 699 83.9
CALCULATED ASFH.FILM THICKNESS(MICRONS) 6.8 8.6 0.4
FILLER/ZBITUMEN RATIO ' Q.9
A CONTENT OF 6.0% ASFHALT I8 RECOMMENDED TO START THE JOE.

COFIES:
ASFH. MIX DESIGN
SN-4657(3)~~51-31, DURUQUE
C. BAULE
R. HENELY
D. JORDISON
R. SHELQUIST
L. ZEARLEY
TSCHIGGFRIE
C. JONES
D. HINES

STGNED: BERNARD C. BROWN
55 TESTING ENGINEER
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a

F0"
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A CONTENT OF % FHA&LT

& RECOMMENDED

COFIRES:
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IOWA DEFARTMENT OF THRANSFORTATION

OFFICE OF

ASFHALT CONCRETE

MATERIALS

Lak LOCATION AMES

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

LAR NO.

MIxX DESTGN

ARDO 135

SIZE  3/4° SEEC ANGL - 852857 DATE REFPORTED | 8-8-80

COUNTY  DURUGLIE FROJECT  SN-465

CONTRACTOR TSCHIGGFRIE

FROJ. LOCATION ON SEC. RD. FROM U.S. 151 @ 25-87-1E

AGG. SOURCES' 374° CR. LST.-MAR JO HILLS
JAECKEON CO.

GF L ~DUBRUGUE

JOB MIX FORMULA AGGREGATE FROFPORTIONS: 70X AATO-431;

1= DA RAAAY. 2R 38R NG C4 T RUTS
oo 99 20 80 &2 47

TOLERANCE : 987100 i 2 é

ASFHALT SOURCE AND AFFROXIMATE VISCOSITY
FLASTICITY INDEX

4 ASFH. IN MIX

NUMBER 0OF MARSHALL RBLOWS

MARSHALL STABRILITY -~ LES.

ELOW = 0008 LN

SFLGR. BY DISFLACEMENT (LAR DENS.)

BULK SP. ‘GR. COME. DRY AGG.

SESEhR, C ASEHE VRN T B

CalLC. SOLID SF.GR.

SONHIDS SRR,

k=CE. SP. GR.

# MUOTDS = RICE

A WATER ARSORFTION -~ AGOGREGATE

% VOIDS IN THE MINERAL AGGREGATE

4 V.M.A. FILLED WITH ASFHALT

CALCULATED ASPH.OFILM THICKNESS (MICRONS)
VOIDS/BITUMEN INDEX RATIO

CJOE MIX FORMULA - COMBINED GRADATION

NO.ié6  NO.
3t 26

3
ROCH - 119

4.30
50
2858
%
2.35
2.689
1,029
2.54
18
2.53
.0
e 18 ¢
16.3
34.4
6.8
3.4

A CONTENT OF 4.350% ASFHALT I8 RECOMMENDED FOR THE J0

COPLIES:
ASFH. MIX DESITGN
SN-4657(3)--54~31, DURUQUE
BAULE
K. HENELY
D. JORDESON
K. SHELQUIST
L. ZEARLEY
TSCHIGGFRIE
G <JONES
D. HINES

57

STGNED :

? ( ‘5 ) ........ ‘;1 ‘:‘; 1

SOUTH & EAST 5.9 MILES
CO.; SAND-RELLEVUE-~

30% AATO~432

30 NOLBO  NOLIOO  NOL20O
14 8.0 =B

3
0 FELSES

2.50
| >

-t N
2162
8

2.38
2689
1,039
F.50
4.9
2.48
40
AR ET
idh.4
&Y .9
8.4
2.8
H.

BERNARD C. BROWN
TESTING ENGINEER



TOWA DEFARTMENT OF TRANSFORTATION
OFFICE OF MATERIALS
ASFHALT CONCRETE MIX DESIGN
Lak LOCATION AMES

MIX, TYEE aND LLASS: H.d.B. BLASS 2 LAR NO. ABDO-13é6

INTENDED USE:

SIZE  3/44° : SPEC. NO. 852-857 DATE REPORTED  8/18/80

COUNTY  DURUGLIE FROJECT SN-4657(3)~-51-31

CONTRACTOR TECHIGGFRIE

PRUJ.LOCATION  ON SEC. RD. FROM U.§8. 451'8 25-87-1E 5. 'AND E. 5.9 MILES

AGG. SOURCES 374" LST. CHIFS - MAR JO HILLS QR. - DURUQUE CO.; 3/8" CR. L&T. -

MaR JO HILLS GR. ~ DURUQUE CO.; SAND -~ BELLEVUE - JACKSON CO.
JOB MIX FORMULA AGGREGATE FROFORTIONS: 20% AATO-433, 50% AATO-434, 30% AATO-423
MmmwwwMmWmmwjaﬁwﬁigWFaﬁﬁat;m:maagﬁiﬁﬁﬁﬂaﬁaﬁz?iaﬁmw“wmmmmmwwmmmwwmmmww
e 2 Al Sl L N T T Y TR S NO.16 NOL3O0 NO.L50 NO.10O  NOD.200
190~ 37 8é a1 &7 34 42 31 19 (i Doad

TOLERANCE: 98/100 i i & = 3

ASFHALT SOURCE AND AFFROXIMATE VISCOSITY KOCH - 1190 FOISES
PLASTICITY INDEX

A ASFH. IN MIX 3 4.50 5.30
NUMEBER OF MaRSHALL BLOWS 30 50
MARSHALL STABILITY ~ LRI, 2945 3000
LW = 050 TN it 8
SFLGR. BY DISPLACEMENT (LAR DENS.) 2,36 2.41
BULK SF. GR. COME. DRY AGG. 2,726 2,726
kG GRL ASEHC RSP FL 1.029 1T02?
CalL.C. SOLID SF.GR. 2.56 2u52
SOROEDS = ERLG ' ta8 4.4
haCE SF. GR. Fiob 2.50
4 VOIDS - RICE 1.3 3.3
4 WATER ABSORFTION -~ AGGREGATE .73 Q.73
4 VOIDS IN THE MINERAL AGGREGATE 17.3 16.4
A VaMaa. FILLED WITH ASFHALT 33.0 T3.4
CALCULATED ASFH.FILM THICKNESS (MICRONS) 6. Faval
VOIDS/BITUMEN TNDEX RATIO 6.2 2af

A CONTENT OF 4.75% ASPHALT IS RECOMMENDED FOR THE JOBE.

COPIES:
ASFH. MIX G
SN-4A5T(E) =31, DURUGLUE

R« e HENELY
C. BaULE

Do JORDISON
R. SHEI ;

L. 0N
DL HEENES

SIGNED: RBERNARD C. BROWN
il TESTING ENGINEER
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Al LOCAT L0

MATER Tl LAk NO.  AATO-
INTENDED
COUMTY BT NETE TS NSRES IS =514

CONTRACT NO.

E R CONMTRACTOR  TSCHIGGFRIE

M STOCKFILE AT FROD. FLANT CONTRACT QTY.
SENDERS' NO. CROAS-165

REFORTEDR © 9-30-80

T METERL AL S0k .0 i

WATER SOL. i

D TFED COMELY
STGHED: BERNARD C. BROWN
60 i R




TOWA DEFARTHENT OF TRANEPORTATION
ASSURANCE SAMPLE OFFICE OF MATERIALS
TEST REFORT - MISCELLANEOUS HaTERIALS
LAR LOCATION  AMES

MATERT AL ASFHALT AC—-10 LAk NO.  ABD-220
INTENDED USE TYFE B ASFHALT
COUNTY  DURLIGLUE FROJ NO. SN-463T (3)-=51-34
DESIGN CONTRACT NO.
FPRODUCER  KOCH CONTRACTOR  TSCHIGGFRIE
SOURCE  DURUQUE TERMINAL
UNIT OF MATERIAL  SAMPLE AT ASFHALT FLANT. CONTRACT QUANTITY
SAMPLED BY  JOHN LAMANTIA SENDER'S NO. CROAS~1467

f~}E SAMFLED 9/9/80 REC'D 9/29/80 REFORTED 10717890

SFECIFIC GRAVITY AT 60 F/60 F.

SOFT. FOINT: METHDD (R & B)

PENETRATION AT 77 F. 1090 GMS. 5 SEC. 102
FLASH FOINT

SOLURBLE IN TRICHLOROETHYLENE 29 .69%
DUCTILITY “AT 17 F.

SFOT TEST

THIN FILM LOSS ON HEATING 5 HRS AT 325 F. 0.54%

% ORIGINAL FENETRATION (THIN FILM RES.) 50
FENETRATION OF RES. AT 77 F. 100 GMS. 5 SEC. S5
DUCTILITY AT ¥¢ Fa. (THIN FILM RES.) s e S By e
ABSOLUTE VISCOSITY ORIGINAL 140 F. 30 CM HG - 1190 FOISES

ABRSOLUTE VISCOSITY THIN FILM RES. 140 F. 30 CM HG 3550 FOISES
KIN. VISCOSITY ORIGINAL @ 275 F.
COFPIES:
ASFHALY
K. C. HENELY
C. BAULE
SN-44657(3)~-531-31, DURUQUE

DISFOSITION: COMFLIES WITH AASHTO M226
; STGNED: BERNARD €. RBROWN
61 TESTING ENGINEER



IT0WA DEFARTMENT OF TRANSFORTATION
ASSURANCE SAMFLE OFFICE OF MATERIALS
TEST REFORT - MISCELLANEOUS MATERIALS
LAR LOCATION AMES

MATERIAL MC-70 LLAR NO. AROO-100

INTENDED USE FRIME & TACK

COUNTY DUBUQUE PROJ NO. ' SN=48657(3)--51 =31
DESIGN CONTRACT NO.
FRODUCER KOCH CONTRACTOR TSCHIGGFRIE

SOURCE  DURUQUE
UNIT OF MATERIAL SAMPLED FROM DISTRIBUTOR ON FROJECT CONTRACT QUANTITY

SAMFLED BY J. LAMANTIA SENDER'S NO. CROAS-168
GE: SAMBLED =980 REC'D 9-29-80 REFORTED {0-2-80
SF. GR. @ 60 F./ 60 F. 0.9547

FLASH FOINT - OFEN CUF

RINEMATIC VISCOSITY, CENTISTOKES, @ 140 F. 130
DISTILLATION % RY VOL. TOTAL DISTILLATE TO 680 F.
IB.P. 388
374 F. 0.0%
437 F. : .14
300 F. 45 . 4%
600 F. , 84.8%
RESIDUE RY VOL. ARBOVE 680 F. 67.0
RESIDUE RY WEIGHT AROVE 680 F. T2.9%
WATER NIL %
RESIDUE FROM DISTILLATION
FENETRATION @ 77 F. 100 GMS. 5 SEC. 187

DUCTILITY @ 77 F., CM.
SOLUBLE IN TRICHLOROETHYLENE

ABSOLUTE VISCOSITY AT 140 F. 300 MM HG, FOISES 614
CORPIES :
~ROAD OIL
R. €. HENELY
C. BAULE
SN-44657(3)-~51-31, DURURQUE

DISFOSITION: COMFLIES WITH AASHTO M-82
SIGNED: BERNARD C. EBROWN
62 TESTING ENGINEER



ASSURANCE SAMFLE

TO0WA DEFARTMENT OF TRANSFORTATION

OFFICE OF MATERIALS

AMES LABORATORY
TEST REFORT - RITUMINOUS MATERIALS

MATERIAL 374" ASFHALT MIX

INTENDED USE TYFE 'B' SURFACE 5.75%
FROJECT NO SN-4657(3) ~~59 ~31

CONTRACTOR TSCHIGGFRIE
FRODUCER TSCHIGGFRIE
FLANT DURUQUE

UNIT OF MATERIAL SAMFLED ON FROJ.

SENDERS NO CROAS~166
SAMPLED RY J.o LAMANTIA

LAR NO ARCO-336
COUNTY DUBUGUE
CONTRACT NO

CONTRACT QUANTITY

DATE SAMFLED 9-9-80 DATE RECD 9-26-80

SIEVE ANALYSIS

SIEVE

fi=i /2
§.05
3/4
1432
3/8
4

8

i
30
50
100
200
WASH
FAN

DRY WT.

GM.RET

0.0
0.0
0.0
212.0
155.5
184.5
208.0
162.5
154.5
202.5
113.0
7.8
?1.0
26.0

1584.

% “RET

0.00
0.00
0.00
13.39
2.83
11.66
13.14
f0.27
P76
1279
.13
4.64
V.39
0.00

000

SUM OF RETAINED WTS.

4 AGGREGATE BRY EXTRACTION
4 BITUMEN BY EXTRACTION
SFECIFIC GRAVITY

MARSHALL STABILITY
MARSHALL FLOW 0.01 IN.

COPIES TO:

ASFH. CONC.

K. C. HENELY

C. BAULE
SN-46537(3)~-51-31, DURUQUE

P4.600
3.400
2.410

35367.000
8.000

63

BY

DATE REFORTED 10-7-80

FERCENT FASSING

% FSG

0.00
0.00
100.00
8b.61
Fi-peris
o s
31498
41 .71
31 .95
192,16
12.03
Ta39
0.00
0.00

1583.000

BERNARD C. BROWN
TESTING ENGINEER



TOWA DEFARTMENT OF TRANSFORTATION
ASSURANCE SAMFLE OFFICE OF MATERIALS
TEST REFORT- -~ MISCELLANEQUS MATERIALS
LAR LOCATION AME.S

MATERIAL HFMS~2 EMULSION HFE-150 LLAR NO. AREO—-141

INTENDED USE EMULSION TREATED MACADAM

COUNTY DURUQUE FROJ NO. SN-4637(3)--51-31
DESTGN CONTRACT NO.

FRODUCER  KOCH CONTRACTOR TSCHIGGFRIE

SOURCE

UNIT OF MATERIAL SAMFLED FROM TANK AT BERNARD FLANT. CONTRACT QUANTITY

SAMFLED BY J. LAMANTIA SENDERS' NO. CROAS-71
iE SAMFLED 9/9/80 REC'D 10/6/80 REFORTED 10/8/80
VISCOSITY, SAYBOLT FUROL AT 77 F. (SEC.) 124
WT./GAL. LES. 8.39
ASFHALT CONTENT, % RBY WEIGHT 67.1
FENETRATION OF RESIDUE AT 77 F. 100 GMS. 5 SEC. 167
COFIES:
EMULSION
R. C. HENELY
C. BAULE

SN-=44637(3)~~-51~31, DURUQUE

DISFOSITION: COMPLIES
STGNED: RERNARD C. BROWN
64 TESTING ENGINEE™



Emulsion

P TS IOWA DEPARTMENT OF TRANSPORTATION Zeszl ey
6-12 Office of Materials SN-4657 (3)
Highway Division pubuque
TEST REPORT — MISCELLANEOUS MATERIALS
AMES LABORATORY
Material HF MS"'2 emulsion HFE_90 L.bor.tory No. AREO‘T.L
Intended Use
County - Dubuque Proj. No. __SN-4657(3)
Producer Koch Contractor
Soxree Dubuque
Unit of Material 1 gal.
Sampled by _ Producer Senders' Na:
Date Sampled Date Rec'd 8-6-80 __Date Reported 8-11-80
Asphalt Content, % by weight 6745

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

e, o =

65 " Testing Engineer




Lo e e 1PEuT OF L | RANSPORTAT 1 O
Materials Department

AMES LABORATORY

ROAD ROUGHNESS REPORT

Lab. No.:-RR® 0-154 ‘Report Date LI=13=80 County Dubuque g
Proj. Milen Year Built 1980 Road lo, o
Contractor Tschiggfrie Excav. Proy. Mo SN-4657(3)-51-31

_ RGph . SEO NGk Nl S IHBE T, —_“::
‘Location__Near the W4 Cor. Sec. SE % e Bency Slip Form

Fixed Form
Sec. 19-87-1E South & East to SW Cor Sec. 25-87-1E

Date Tested 1 N g Weather Clear

Test Observers McCauley - Frette

174 Pt ' E Bound Lane 2 Bound Lane
Termirts Sect . LLength Poughness Roughness
: Ho . (1les) Inches/Mile © Inches/Mile
Start 20 Rev. S q JE54 i 1200 80 86
omit Bridge -
o b~ A 86— 82
—3 et 83 a5
Stop End AC -4 [2F 2. =00 126

C. Huisman

B. Brown

K. McLaughlin

P. Jordison

B. Shelguist

C. L. Baule
Tschiggfrie Excav.

Miles Measurced Ave, gg” Ave .91
/
;;

WA S

° TestingEngineey- - —

ook S SE




C. Huisman

‘B. Brown :

. McLaughlin

577 Sfelgquist Test Method No. lowa 1002-C
D. Jordison ; August 1977
B. Henely
R, Merritt lowa Department of Transportation
C. L. Baule Office of Materials

RMRV REPORT

Road No. __County  Dubuque Lab Report No. 8125
Year Built 1980 ; __Date Tested 11-5-80 Date Reported 11-14-80

Contractor Tschiggfrie Excavating Project No. SN-4657(3) -51-31

Project Length (miles) _. Surface Type AC Resurf

Location From US 151 near the W % corner SEY% Section 19-87-1E South and

East to just east of the SW Corner Section 25-87-1E

Weather Clear Wind Temperature
Test Personnel _______Jones
3 - A gg:ﬂgeLane ) (B)gtt.us;\igeLane

e (O U (R e ™ ol S0 - Rl 2 e S - Sl 3.063 3.066
Longitadinal Brofile Value sz rmrreme, Do S SR v B s 10 T % iy i

T s Tl BT 148 (e a VA LA L e S e B B R RS i e S i et IR Lo ot 3.78

Deduction for Cracking, Patching and Rut Dgplh ............................................. 0

' Prasent: Servicaabilitie. ol L SRR, b L Ml elm SR el e K sona B R e B 3 /8

o,
~ —

7
%tiné’ﬁmﬁﬂeenﬁ"—;:o«m

7 UL




'.aaawu{ﬁgmu : e CUNIRAUI NO. 17539

wnormnxASPH. CEMENT CONC. PAV'T. proJECTNO._SN—4657 (3)——51-31
mLEs— D 855~ COST CENTER 801000 OBJECT 860

/ / COUNTY. DUBUQUE :
(/2@ / ON SECONDARY ROAD FROM U S 151, NEAR THE W 1/4 COR. SE 1/4

SEC./ 19/87—-1E, SOUTH AND EAST TO JUST EAST OF THE SW COR. sec. 25-87—1E
THIS AGREEMEN#/MADE AND ENTERED BY AND BETWEEN THE COUNTY OF DUBUQUE, IDWA

PARTY OF THE FIRST PART, AND

TSCHIGGFRIE EXCAVATING CO. OF DUBUQUE, IOWA 44990

PARTY OF THE SECOND PART. "

WITNESSETH THAT THE PARTY OF THE SECOND PART,FOR AND IN CONSIDERATION OF § FE kK , PAYABLE AS SET FORTH IN THE SPECIFICA-

TIONS CONSTITUTING A PART OF THIS CONTRACT, HEREBY AGREES TO CONSTRUCT VARIOUS ITEMS OF WORK AND, OR, TO SUPPLV VARIOUS MATERIALS OR SUPPLIES IN
ACCORDANCE WITH THE PLANS AND SPECIFICATIONS THEREFOR, AND IN THE LOCATIONS DESIGNATED IN THE NOTICE TO BIDDERS, AS FOL! LOWS :

'L%N ITEM QUANTITY UNIT UNIT PRICE AMOUNT
INCLUDES 7 SECTIONS WITH DESIGN VARIATIONS
1 BASE, TYPE B CLASS 1 ASPHALT
- CEMENT CONCRETE 6,815 TONS 15425 103,928.75
2 BASE, ASPHALT TREATED, CLASS 2 45370 TONS 14.25 62,272.50
3 ASPHALT CEMENT 589 TONS 145.00 85, 405.00
4 STABILIZED SHOULDER MATERIAL 64455 TONS 8,00 51964000
5 AGGREGATE, ROADWAY COVER, 1/2 IN. 2,064 TONS - 11.00 224 704.00
6 BINDER BITUMEN 484761 GALS. «75 364570.75
7 PRIMER OR TACK-COAT BITUMEN 249995 GALS. «80 194996, 00
8 BASE, MACADAM STONE — EMULSION
TREATED 15,850 TONS 7.72 1224362.00
9 BASE, MACADAM STONE 16,040 TONS 6.72 107,788.80
10 BASE, CHOKE STONE — EMULSION : :
TREATED 4,067 TONS 7.00 289469.00
11 BASE, CHOKE STONE 6,628 TONS 7.00.°  46+396.00
12 EMULSION, TREATED BASE MATERIAL 283,095 GALS. «74  209,490.30

GRAND TOTAL $897,023.10

ARTY OF THE SECOND PART CERTIFIES BY HIS SIGNATURE ON THIS CONTRACT, UNDER PAIN OF PENALT! COMP!
WITH 324 17l3) OF THE 1975 CODE OF IOWA AS AMENDED, IF APPLICABLE R NI PR SATDPESTION, [UAT I Y

SAID SPECIFICATIONS AND PLANS ARE HEREBY MADE A PART OF AND THE BASIS OF THIS AGREEMENT, AND A TRUE COPY OF SAID PLANS AND SPECIFICATIONS IS NOWO"C

FILE IN THE OFFICE OF THE PARTY OF THE FIRST PART UNDER DATE OF. JULY 10 9 1980

THAT IN CONSIDERATION OF THE FOREGOING, THE PARTY OF THE FIRST PART HEREBY AGREES TO PAY THE PARTY OF THE SECOND PAR‘I’ PROMPTLV AND ACCORDING
TO THE REQUIREMENTS OF THE SPECIFICATIONS THE AMOUNTS SET FORTH, SUBJECT TO THE CONDITIONS AS SET FORTH IN THE SPECIFICATIO
THE PARTIES HERETO AGREE THAT THE NOTICE AND INSTRUCTIONS TO BIDDERS, THE PROPOSAL FILED HEREIN, THE GENERAL SPECIHCATlONl OF THE IOWA DEPARTMENT OF

TRANSPORTATION FOR_1977_ TOGETHER WITH SPECIAL PROVISIONS ATTACHED, TOGETHER WITH THE GENERAL AND DETAILED PLANS, IF ANY, FOR SAID PROJECT

SN-4657(3)—--51-31 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 BE COMMENCED OR COMPLETED IN ACCORDANCE WITH

APPROX. OR SPECIFIED STARTING DATE SPECIFIED COMPLETION DATE -
OR NUMBER OF WORKING DAYS OR NUMBER OF WORKING DAYS -
<THE FOLLOWING SCHEDULE:
APPROX JULY 30,1980 40 WORKING DAYS

THAT TIME IS THE ESSENCE OF THIS CONTRACT AND THAT SAID CONTRACT CONTAINS ALL OF THE TERMS AND CONDITIONS AGREED UPON BY THE PARTIES HERETO.
IN WITNESS WHEREOF THE PARTIES HERETO HAVE SET THEIR HANDS FOR THE PURPOSE HEREIN EXPRESSED TO THIS AND THREE OTHER IDENTICAL INSTRUMENTS AS OF

*  THE 2R DAY OF Tuw 19_<&

COUNTY DF DUBUQUE, IOWA

Approved:

JULS1 198g

Contracts Engineer Date
/ IOWA DEPT. OF TRANSPORTATION /)

.,
ARTY OF THEAECOND PART J
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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

¥ 0 to 23400 1.4 3.6

2 23+00 to 47+05 159 2k

3 47+35 to 68+00 Aol 32

4 68+00 to 89+00 283 25,3
5 89+00 to 110+00 2:0 235

6 110400 to 131+00 2.0 1.9

7 131+00 to 152+00 1.9 1.9
8-14 152+00 to 308+00 1.8 2.0

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

Section Number 1 (0.34) (6) + 0.44 (2) = 2.92

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 1390 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 Department of Transportation, Ames 1968.

75



TABLE II

Minimum
Thickness
Component Coefficient Permitted
Surface Course -
Type A Asphalt Cement Concrete 0.44~ 3 ( 300 tpd)
Type B Asphalt Cement Concrete 0.44%* 2 ( 300 tpd)
Type B Asphalt Cemznt Concrete Class 2 0.40
Inverted Penetration 0.20
Base Course
Type A Binder Placed as BRarse 0.40
Type B Asphalt Cement Concrete Base -
Class 1 0.38 2
Type B Asphalt Cement Concrete Base
Class 11 0.30 2
Asphalt Treated Base Class I 0.34* 4
Bituminous Treated Aggregate Base 0.23 6
Asphalt Treated Base Class II 0.26 4
Cold-Laid Bituminous Concrete Base 023 6
Cement Treated Granular (Acggregate) Base 0.20%* 6
Soil-Cemcnt Base 0.15 6
Crushed (Gradad) Stone Base *** 0.14* 6
Macadam Stone Base 0.12 6
Portland Cement Concrete Base (New) 0.50
0ld portland Cement Concrete 0.40**
Subbasz Course
Soil-Cement Subbase 0.10 6
Soil-Lime ‘Subbase 0.10 6
Granular Subbase 0.10%* 4 "
Seoil-agyregate Subbase 0.05* 4

*Indicates coefficients taken from AASHIO Interim Guide for the Design *
of Flexibles pavement Structures.

**This value is for reasonably sound existing concrete. Actual value

vused ray be lower, depending on the amount of deterioration that has
occurred. : ¥

*A*No current speciflication.

Revised 8/30/77
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‘8L

FROGRAM NUNBER- FcccCltl CFFICE OF PMATERIAL

COMPUTER RUN DATE- 88/3S/EC ROAD RATER : TESTS
COUNTY- DUBY LT BEGINNING MPeoee  0e0 LAB NOeoeoeoese RRL-332E HEATHER CLDY
SZCONDARY ROLTE. 5053 ENDING MFeeesees 2300 YEAR SUILT.. 1980 08Seecs SMITH STRITSCH
PAVERERT TYPE.. COBFUTED NILES.. 23+00 MATE TESTED. 08-13-80 TIME... 13320
ROAD RATER DEFLECTION (MILS)
TASTEOUND | BES TIOUND
N :
n-p SENS ¥ SENS 2 . SENS 1 SENS 2  REMARKS
5.020 4w d.2n '3.00 1.46 o Z
3,573 3.55 3.15 7,862 4o yn o T et
2. 540 3.75 2.10 4.53 2.30 .
3.537 3.50 .33 g4 63 2.20 22°
17.523 3.23 1.53 ‘e nen 3.0 ~
L4 o0 3.45 2.15 5.30 2.79
11.500 2.22 3.40 be?0 2.73
12.500 4.33 25" b-d0 2.70
13.0CC 5.03 a.z20 7.10 2.70
13.50¢ 5.00 3.82 b.20 3.40
14.507 oS 2.25 I be20 3.00
15.5CC k30 2.80 .10 2.a0
15500 5.l z.87 2.40 3.90
1be 507 7.00 2.10 §.90 1.75
17.CC3 453 1.55 5.40 140
17.5C0 5.73 1.50 4.50 1.0
**‘***’**SU}'I"ARY.OF DATA**X*X‘**!*“ *t*x'ﬂIsTon*R*t*
x x
I : SENSL Desm | SENSZ | : X x
DIRECTION I1STD.DEV. MAX. MIN. AVE. 80% | AVE. | SCI  SCI/SENSL * x
{ . 1 | x x
EAST S} FeBh  Pedl .00 MASS T5.83 17 oYLl 25k o 0507 x "
KEST kP kBl Soan  iElEa g aady. Bite we G i Ao x z
COMB. | | w3k  eim 3500 5489 Le39. 1 2.47 L 2.82 . © 0i533 * .
el
REMARKS: TNNN- SURFACE TEMPERATURE. SECH- SUPERELEVATED CURVE. HIGH SIDE

SECL- SUPERELEVATED CURVE. LOW SIDE.

14



"7 PROGRAM NUMBER- P2220856G
COPUTER XUN DATE- 24/02/20

1T COLNTY = BUBSGUET T
SECONDARY ROUTE. DOS53
_PAVEMERMT TYPE..

BECINNING MP e oes
ENDING MPecessss
COrPUTED MILES.. 24.50

e o ROAD RATER DEFLECTION (MILS)
EASTBOUND

TOFFICE OF MATEREALS
ROAD RATER

TESAS

23.C0

47 .50 YEAR BUILT ..

LAB NOseesss RRL-1123
1160
. DATE TESTED. 02-23-60

. WEATHER =
0BSeese SMITH & TRITSCH
TIME«.« 13:30

© T WESTBOUND

el e e ey e R B SR PR SENS 1 SENS 2 REMARKS
24.000 c.30 1e73 4.70 1.00
S WM T 30.000 . . %20 - le70 T e Am@,‘ﬁmﬁﬁjg_ e
35.570 3«25 1.L0 3.59 1.10
3k.309 3.485 W 3.05 1. 55
SISO ) o P s s e R [« O S T S ke S
37.502 3eb5 2.00 2.80 1+33 el L
3a.G00 2.a7 1.40 3.35 1.20
e SN > TABGEO0  AJND P18 . . BGIB . deEDL A x
-39.506 3.45 1.39 3.50 1.45
4C.009 3.55 1.50 3.L7 1.40
p Ol B VL s T T R o e ooleln . L iMeeker 4, B8 0 Tddsd
41.503 geL5 1428 3.70 YebB
42.070 3.00 1.33 3.30 1. 55
Sanife . Ry 8 RGRR T RELHE - S SeE - AL B TR e 00 k.
44.0930 Y. 80 =50 3.45 1.50
el T it O UG 1, ML, _1.45 3.50  FeSB 2 AT VRt
_—— - x*xxx x xx xxx SUNMARY OF DATAXXXXZ:=x*xxx xxxxx  *xx2%x%*HISTORYXEZXTX*X?% &
A x S
| SENS1 | SENS2 | x x
B __ _DIRECTION ISTD.DEV. MAX. MIN. AVE. 80% | AVE. | SCI  SCI/SENS] M et ST RN A e o bl
| | I * x
EAST } . D% .30 .65 " 3.77 H#e43 | Li55 1 .22 0.588 x x
o PR & & TR ol TN T R R e O N L T R e TR T il - el
comns I De72 530 2.bk 33bk 427 | 151 | 2.15 0.538 % x

_ _SECL- SUPERELEVATED CURVEs LOW SIDE.

. SECH- SUPERELEVATED CURVE. HIGH SIDE
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PROGRANM WNUNBER- £222CC5C
CCMPUTER RUN DATE- 39/15/80

COUNTY- DUBUGUE BEGINNIN
SECONDARY ROUTE. DC53 ENDING M
PAVEMENT TYPE.. COMPUTED

OFFICE OF MATERIALS

ROAD RATER TESTS
G MPesee 47435 LAB NOesessee RRL-132Y WEATHER CLDY
Pesessse (B8.00 YEAR BUILT.. 19480 0BSecss SMITH 2 TRITSCH
MILES.. 20.k5 DATE TESTED. 08-13-80 TIMEese L3340

ROAD RATER DEFLECTION (MILS)

EASTBOUNS WESTBOUND
M-P SENS 1  SENS 2 SENS 1 SENS 2  REMARKS
§3.509 3.35 1+ 55 4.30 1. 53 SECH SECL
SY.CCC 3.95 1.90 Seb0 1.80 SECH SECL
54.5CC ek 1.53 500 1.0 SECH SECL
55.5C0 3. 30 1a k5 3.95 1. 85 SECH SECL
¢ SheC00 4.55 c.2§ 4.50 2.05 SECH SECL ,4‘/”7‘74,‘,/@«.2:.‘
SLeSC0 - 5.00 £.57 5.00 2.490 SECH SECL
57.507 be 80 2.20 415 2.35 SECH SECL 22
52.0070 4.20 1.70 be3d 2.70 SECH SECL
55.5CC 3.55 2.00 5.20 3.20 SECH SECL
59.530 £.95 1.70 3.20 2.10 SECH SECL
LD.0C0 ~  5.1D 2.u0 4.90 2.490 SECH SECL .
6L0.500 5.20 2.20 S.50 2.90 SECH SECL
bLe500 4.70 2.0 315 1.3 SECH SECL
£2.023 .25 1.85 3.&0 2.00 SECH SECL
L2.5CG 4.?5 1.5 3.85 1.90 SECH SECL
L2=ELE 3.40 1.45
£ty xx*x*xSUMNMMNARY OF DATAEEXSXXZX%%x% % %% XX x*x *xxHISTORYXTZXHGXGZX>
X
| SENSY | SENnS2 | * :
DIRECTION |[STD.DEV. MAX. MIN. AVE. 80% | AVE. | SCI  SCI/SENS) x 3
I | | * , :
EAST ] 08.9b Le80:72+.95 H.29 6.0 . 1 392} 2.37 D.553 x
WEST | 092 b+30 3«15 "Y4<55 5.32 | 2.22 | 2.33 0.512 x
cong { 0.93 L.80 2.95 4.42 5.20 | 2.07 | 2.35 0.532 x
REMARKS: TNNN- SURFACE TEFMPERATURE. SECL- SUPERELEVATED CURVE~ LOW SIDE-. SECH- SUPERELEVATED CURVE. HIGH SIDE
1.1
% +
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PROGRAM NUMBER- peegtote
CCMPUTER RUN DATE- 10/15/870

COUNTY- DUBUGUE

SECONDARY ROUTE. D053 -
 PAVEMENT TYPE..

X xx rx x-S UNNARY

I
DIRECTION {STD.
|
EAST |l GCe.
EEST { 0.
cone ] Bs

REMARKS s TNNN- SURFACE TENPERATURE.

» v
OFFICZ OF MATERIALS
ROAD RATER TESTS
BEGINNING MPeves 17.00 LAB NOeoeoees RRL-1325 VEATHER CLDY
ENDING MPeesscss 39.00 YEAR BUILT.. 1980 0BSesss SMITH & TRITSCH
COMPUTED MILES.. 22.00 DATE TESTED. 0a-13-80 TIME... 13:50 Ve
: ROAD RATER DEFLECTION (MILS)
EASTEBOUND WE ST BOUND
n-p SENS 1 SENS 2 SENS 3 SENS 2 - REMARKS
47300 2.52 1.20 z.
71503 4.70 1.70 3.80 1.30 e pi e Lt
?2.033 3.85 1-60 3.40 1.35 "4u““j7‘ '
23.5CC z.95 1.00 2.58 392 720
22.527 2.85 .92 2.52 1.05 : _ : »
24.635 3.Co Y25 3,95 Lok : ;
74.50C 2.0 1.00 2.70 1.02
25.5C0 2.90 a8 2.85 1.30
76.000 3.90 175 3.50 1.490
76+ 500 .2.28 £.93 2.52 0.9
27.520 2.45 0.87 3.20 £.S0
23.000 2.07 0.93 2.70 0. 84
28.50C 2,45 1.25 2ebY 060
29.50C 3.05 1.12 3.25 11§
80.033 Z.31 133 2.22 el4
20. 500 2.22 T 2.75 1.00
O0F DATATXXZXGEXGEZXZXIXT*€XHXKSXHEX x x x xxHISTORYXCQ®TXzxx
x x
SENS) | SENSZ | * s
DEV. MAX. MIN. AVE. 80% 1 AVE. = SCI  SCI/SENS] x x
| X X
T3 A8xT05 207, B892 34531 | IRl Be?B o0 BISW x .
44 3580 iR @ 13437 4 3a32- S A8% D21 x x
£l 4.?0 Ze07 2.9 3.45 [ 1.5 | 3.79  0.L0A x x
SECL- SUPERELEVATED CURVE. LOW SIDE. SECH- SUPERELEVATED CURVEs HIGH SIDE
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PROCRAM NUMBER-
COMPUTER RUN DATE-

PcceQlST

21715789

OFFICE OF MATERIALS

ROAD RATER TESTS

COUNTY- DUBUGUE BECINNING MPeese:- 89.CC LAB NOeesweese RRL-172L
SECONDARY ROUTE. DCS3 ENDING MPesssese 113.00 YEAR BUILT.. 1989
PAVEMENMT TYPEs« COMPUTED MILES.. 21.30 DATE TESTED. 08-13-80
ROAD RATER DEFLECTION (MILS)
EASTBCUND WESTBOUND
1=-P SENS ) “SENS 2 SENS 1 SENS 2 REMARKS
qC.LO0 3.L0 c+37 3.0 2.30
98 .503 c« 90 1-LS 3.75 l-45
99.7299 ce3Y4 l.32 3.05 1.85
93.ECC c«37 l.3c 2.70 147
1EJ-SQG ce b0 1.59 3. 310 .75
1C1.3C% .31 l.2h S.40 2. 00
1CL.5CC cef8 l.c3 Y.93 .70
172.53C Y.20 2e 73 Y.35 2«30
103.2830 2.95 1.50 5.33 c.30
1C3.5CC 4.33 1.73 2+16 1.32
1T04%.530 ce 95 1.?20 2. 31 .26
108.L30 cebl 1.35 3.60 L.4S
1Cs5.5CC 3.02 l1.43 c.b0 .50
10k «530 343 1.70 2.480 .35
x0?.CCO 2.90 1.73 2.80 1. 45
1C?.5C0 4.05 .40 3.35 1.?5
* x ¥ x x *xx xxSUMMARY O0F DATAXX X X X X ¥ X X ¥ X %
| SENS) : ] SENSe |
LIRECTION |STD.DEZV. MAXs MIN. AVE. 80~ | AVE. | SCI SCI/SENS)
] _ | : |
EAST I Cek5 430 £.31 3.08 3eb3 | Lebd i L.u5 N.47C
WEST | l.02 S.40 2.1k 353 439 | 1.L8 | L.8S 0.524
comMg { Q0.8? -?73& 2elb 333 404 | Lebb | LehS 0. 499
.40 ' '
REMARKS: TNNN- SURFACE TEMPERATURE. SECL- SUPERELEVATED CURVE. LOW SIDE. SECH
20
% t »
4 »

e e

WEATHER CLDY
083cecs SHITH 8 TRITSCH
TIME oo Lq:ﬂq

t ¥ x xxHI STORY % x % x x
x x
X X
x x
X x
x x
x x
x x
- SUPERELEVATED CURVE~ HIGH SIDE
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PROGRAM NUMBER- P2220050
COMPUTER RUN DATE- 32/15/65

COUNTY- DUBUQUE
SECONLARY ROUTE. DDS3
PAVEMENT TYPE.. -

OFFICE OF MATERIALS

ROAD RATER

BEGINNING MPeses 110.00
ENDING MPeeveoee 13L.00

COMPLTED MILES.. £1.00

4 L}
-
TESTS
LAB NOeesoss RRL-1327 . WEATHER CLDY
YEAR BUILT.. 15a0 0BSesese SHAITH & TRITSCH
DATE TESTED. 0&-13-80  TINE... 14:30

ROAD RATER DEFLECTION (MILS)

/45?n77¢f%é~7ﬂ£§;z:“":y
722°

*x23sHISTORY 2x2zx

L N N N X N
LR BRI O B BN LK)

EASTBOUND WES TBOUND
n-p SENS 1 SENS 2 SENS ) SENS 2  REMARKS
115.C00 3.40 1.29 4.90 .50
122.5CC .40 . 2.00 3.70 1.80
123.C00 2.9§ 1.70 3:39 1.80
123.533 2.70 1.40 3.45 180
124.50C . 1.89 1.29 - 1.90
188:600 . . " g.o8 1.33 2.58 1.53
125.530 £.70 1.50 2.91 1.50
12k. 500 3.50 __ 1.90 S x| 1.60
127.CCC 4.53 1.50 4.50 1.40
127.520 3.45 2.10 4.05 1. 50
128.500 2.7§ _ 2.00 Y.bS . %075
125.0C3 3.20 Zeb0 4.0S 1.70
129.520 3.15 1.70 4.00 1.L0
130. 500 3.30 1.75 2:67 1.4
131.00C 2-34 1.50 3.70 1.50
THR A XXX ESUBNARY O F "HALT A s v R L 2
| SENS1 : | SENS2 |
DIRECTION ISTD.DEV. MAX. MIN. AVE. 80% | AVE. % SCI  SCI/SENS)
I 1 A :
EAST 1. Cebd " UeS0 “1e89 34037357 1| 278 |'2e29 0.42b
WEST | 070 4.90 2.58 3«69 4.2?7 | leb3I | 2.0b £.559
coms i 0.73 2?%8' 289 3.35 3.98 | lebd | Lebd 0.499
Q.
REMARKS: TNNN- SURFACE TEMPERATURE.  SECL- SUPERELEVATED CURVE~ LOW SIDE.

2.0

SECH- SUPERELEVATED CURVE. HIGH SIDE
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PROGRAM NUN3ER- F=226850
COMPUTER RUN DATE- 43/15/8C

COUNTY- DUBUGUE

SECONDARY ROUTE. DOS3

PAVEMERT TYPE..

DIRECTION

WEST

|
i
]
EAST l
i
CoMB |

REMARKS: TNANN- SURFACE

17

OFFICE OF MATERIALS

ROAD RATER TESTS
SEGINNING MP.ees 131.00 LA8 NOeeesss RRI-1123 WEATHER CLDY
ENDING MPocesees 152.00 YEAR BUILT.. 1940 08Secee SMITH 2 TRITSCH
COMFUTED MILES.. 23<00 DATE TESTED. -~ s TIME... LY4:20
. t;x".t.
ROAD RATER DEFLECTION (MILS) :
EASTBOUND - WESTBOUND
n-p SENS 1  SENS 2 ~ SENS 1 SENS 2  REMARKS
13%.500 g.31 168 3.L0 1.35
135.530 4.30 1.85 3.40 1.70
136.CCC 2.95 1.49 3.00 1.80
13..53C 4eb3 2.72 3.35 2.10
137.503 4.50 2.33 be13 2.50 vay e 7P mt(
138.390 4.79 2.30 4.55 2.35 Ave 7 e
138.50C £.29 Z+hd 7.40 2.40 Z2e°
139.504 .22 1.35 2.0 1.40
143.000 SR 332 3.20 3+55
14C.5CC 40 1.44 3.70 2.00
141.500 s e 3.00 1-45
142.000 2.93 1.80 3.50 2.00
142.5CC 2.85 375 3.95 1.95
143.593 4.20 1.b3 - 3.15 1.30
144.003 2.3Y4 0.73 4.10 Leb5
144.5CC 4.05 1.50 4.35 375
145.500 3.00 1.45 2 LNEE T SO o o
146.000 3.40 2.13 3.01 1.0
14k« 500 2.52 1.50 3.15 1.k0
142.500 285 175 3.60 2.00
143.000 3.50 2.25 3.00 1.90
146.50C 3.45 2.50 3.10 2.00
150G.CC0 3.70 1.90
X X X x x x Xx x x SUMMARY OOF DAT AR XS XX XE %% % x x x xxx HISTORYXE=xxzx x 13
X !
SENS1 1 SENS2 | x )
STD.DEV. MAX. MIN. AVE. 80% | AVE. | SCI = SCI/SENS} x :
| | i x 1
090 5.20 292 3437 Wed2 | 1482 | .58 0461 x 1
3e0F T80 2e80 375 Meb? 1. AeAF | 3.92 0. 531 x ’
3s00 E£-35 222 355 440 | 182 | }.23 0.487 x 1
) T4y ]
TEMPERATURE. = SECL- SUPERELEVATED CURVEa. LOW SIDE. SECH- SUPERELEVATED CURVE+ HIGH SIDE
’ .l -
- L ] 1 £



g8

‘ -

PROGRAN NUM3ER- ‘PzzzLosd
COMFUTER RUN DATE- 54/15/&C

I8

COLNTY- DUBUGUE
SECONDARY ROUTE. DCS3
PAVENEMT TYPE..

GFFICC OF MATERIALS

ROAD RATER

BEGINNING MPesss 152.03

ENDING MPececcescs
COMPUTED MILES.. 153.00

305.00

LAB NOeecosoe RRL-1LD29

TESTS

YEAR BUILT..
DATE TESTED. 0&-1

ROAD RATER DEFLECTION (MILS)

EASTEOLND WESTBOUND
n-p SENS 1 SENS 2 ~ SENS ) SENS 2 RE
155.C00 3.50 1.720
153.0C3 2. 473 0.?78
158.3CC 3.15
170.00C 3.70 c«35
175.0C0 3.50 2.00
183.CCC 343 1.85
185.5CC 2.80 3.50
190.C0C 4.05 215 ;
-139S8.CCG 3.30 2.00
c03.309 Y.35 .70
= I B B E ¥ 4.90 3.10
213.239 3.20 1.55
cl5.000 3.15 2+15
c22.CC0 3.00 1.40
225.00GC 3.90 2«10
c3C.CCC 2.040 1-80
y _835.G8a¢ l-8b l-14
243.003 3.05 .61
c45.CCC ?.00 .10
253.C20 £2«?20 .30 .
c55.0130 2.4k Le4?
2b5.C00 . Bt > Yy 2.00
c?C.COC 3.80 1.35
e?s.0eo 3.40 1.85
280 .000 2«4k .74
cd5.CCO S.10 2kl
293.0C0 5.00 3.03
c95.000 14 : s Y.b3 2-30
300.Z20C -he2l 2-b0
30S5.2003 5.30 3.30
BOR ¥ X X LE NS CARRLY 0 F D A A X X X ¥ X X X X .X X X X
| SENS I | SENSZ |
DIRECTION |STD.DEV. MAXe MIN. AVE. 8a% 1 AVEs VT SCI SCI/SENS)
| ; 1 1
EAST ] L.C Le20 Ze80 352 447 | Xe?27 | 175 0-498
WEST i L.3% 700 1.8 3.93 S5.03 | 2:37 | 1.7 D448
cemMB I .13 20 1.8b 3723 4?3 | 1e97 1 L7 0. 47)
T, 00
RE. SECL- SUPERELEVATED CURVE. LOW SIDE.

REMARKS: TNNN- SURFACE TEMPERATU
|

EEATHER CLDY

1940 0B8Seseee SMITH & TRITSCH

3'50 TIﬂE--. 1“330

MARKS

1.25 ‘ /,”‘7e #hfuptﬂ

7Z°

SECL

SECH

SECL
X X X X P HI STORY x x x x
x
x
X
x
X
b 4
b 4

SECH- SUPERELEVATED CURVE+ HIGH SIDE

o M N o MR
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P
C

36

RCGRAMN NUMBE=- P2eecit5d

OFFICE OF MATERIALS

OMPUTER RUN DATE- 11/15/410 ROAD RATER “TESTS
COUNTY=- DUBUAQUE SEGINNING MPeeeo 3.0 LAB NQesesse RRL-1JLY WEATHER CLDY
SECONDARY ROUTE. D353 ENDING MPecssoss 23:.00 YEAR BUILT.. 19480 0BSeecee THOHEY 2 TRITSCH
- PAVEMENT TYPE.. AC COMPUTED MILES.. 23.00 DATE TESTED. 10-13-80 TIME..s 14:00
As gui™
ROAD RATER DEFLECTION (MILS)
EASTBOUND WESTBOUND
M=-P SENS 1 SENS 2 SENSS L v SENR S REMARKS
1.5353 L.7Y4 3.52
5. 3330 Lely 1.20 1.20 .08
3.500 184 Leb3 Layy }.36
9.370 LebY 1.43 .24 1.20
S g 1.7 1.32 1.52 .32 -y
15.5€0 © l.54 l.3¢c }.c0 .00 T3?S
11.C000 1.5b 149 LebY bR N} *‘
11.500 k.40 l.32 1.4y L.28 I, £
12.5C0 25t 1.43 1.40 1.36 ’4""‘7‘. f” :
13.C710 L.4y 1.32 1.0 l-.43 ‘ij?‘.
13.52% l.28 Yelb .44 1.36
1y4.530 1.60 l1.28 l.L48 L5k
15.009 1.83 .53 L4y .40 TO5S
1S. 530 2. 40 L.92 .60 Loy
Lk.500 l.20 l.12
17.000 1.5k L-24 1-.00 0.96
17.500 l.24 1.00 l.1b .00
FEX X X X% L8 BN ARY LO0F DEAT A BRI X R X KK ¥ * %% % $HTIT ST OR Y X 2T % X
X x
I SENS 1 : | SENS2 | x x
DIRECTION |STD.DEV. MAX. MIN. AVE. 8% | AVEe.:-|] SCI SCI/SENSY x x
| | ! * x
EAST | Ce27? €40 1.24 L.6t3 1.83 | 21.3? | 0.23 0143 * x
LEST | G.20 bebd .00 1.39 L.56 | 1.28 | G.1D 0.0?k x ®
coma | 0.2k ce40 1.00 1.57 1.7} | .33 | D0.17 0.112 x x
REMARKS: TNNN- SURFACE TEMPERATURE. i SECL¥ SUPERELEVATED CURVEs LOW SIDE. SECH- SUPERELEVATED CURVE. HIGH SIDE
* L



L8

" & 3 -
PROGRAIT NUMBER- P222005C OFFICE OF MATERIALS
COMPUTER RUN DATE- cec/15/810 ROAD RATER TESTS
COLNTY- DUBULUE BEGINNING MPeeee 23.00 LAB NOesesoes RRL-1T015 WEATHER CLDY
SECONDARY ROQUTE. DOS3 CNDING MPevcseess L2405 YEAR BUILT.. 19480 0BS.... TWOHEY & TRITSCH
PAVEMENT TYPE..  AC COMPLTED MILES.. c4.05 DATE TESTED. 10-13-80 TIME... L4:10

ROAD RATER DEFLECTION (MILS)

EASTEQUND - WESTBOUND
n-p SENS 1 SENS 2 = SENS 1} SENS 2  REMARKS " -1 2
24,330 1.84 1.20 2. 34 1+ 50
20.4633 1.50 1.28 2.10 1.4Y4 : . ;
35.52C 2.13 l.ch 1.4 1.12 |
35.2000 2.3y 1432 143 1.20
. 3L.300 Z.86" 8 g.en ol e 1.20 4&w¢rj,c-¥é?_, :
37.500 2413 1.20 1.60 1.00
35.0C3 1.t 1.48 1.86 1.20 &5*
33. 520 1.80 1.1k . 1.92 1.32
33.5C0 1.b8 1.08 1.80 1.2b
40.090 2.0y 1.32 1-89 1.32
40. 500 T I O R 1.20 _ - TR R T
41.53C 240 1.32 210 1.50
42.Cac .37 1.32 180 1.20
42. 500 2.bY 1.50 1.40 0.838
43. 500 2.1b 1.32 1+76 1.32
44.C90 2.1k 1.32 1e?h - 1.20 :
© 44.5C0 _2.30 .20 P 7% - LR T , _ Ty
¥ % % X 2K ® XU N ARYY 0 F DATAX X X XX X X X X XX 5 X XIS T ORYREXE ®x
x x
! SENS1 ] SENS2 | ¥ x
DIRECTION ISTD.DEV. MAX. MIN. AVE. 83% | AVE. | SCI  SCI/SENS) * x
| : | I x x
EAST | Ge28 2.b4 1.L3 2.0C5 2.29 | 1.28 | 0.78 0.379 x x
LEST ] Oe2b 2434 2D 177 398 | 3.24 | 0-853 0.300 x X
conB ] ©.30 2.b4 140 2.9 2.1 | 1.2t | O.&S 0.343 x *
REMARKS: TNNN- SURFACE TENMPERATURE. _ SECL- SUPERELEVATED CURVE. LOW SIDE. SECH- SUPERELEVATED CURVE+ HIGH SIDE .

3.1
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PROGRAN NUMBER- PeeelO5D : o, on e b B E OB S OE CIMA TR AR R S e e B e -

COMPUTER SUN DATE- l2/02/8C ROAD RATER _ TESTS
B ‘COLNTY- ILBUZUE L BEGINNING MPeoees 4?7+35 LAB NOessosoes RRL-1LILb ~~ WEATHER CLDY o
SECONDARY ROUTE. DOS3 ENDINGENP soasae L7500 YEAR BUILT.. 1339 0BSecece TWOHEY & TRITSCH
. __PAVEMENWT TYPE.. AC ~ COMPUTED MILES.. 33.b5 ~ DATE TESTED. 10-13-&0 TIME... 14:20

ROAD RATER DEFLECTION (MILS)

~ EASTBOULND TUHESTBOUND - T

BaP, cnuSENS L SENS @ - ¢ SENS b SENS B . REDARKS -

§3.5C0 2.3Y4 1.50 1.80 1.3k SECH SECL
I LT i e R ORI ™ o R o SR 1480 ", JeSb - " 370 | -SECH SEQL 7
S4e 500 ge34 3 58 1.b3 1.29 SECH SECL
 55.5CC .04 1.538 1.44 3 I SECH SECL _
o g T e S EERT T Se il 1.44 1.40  1.20  SEQH SECL i,
“5L.530 2.10 3 1e76 1.24 SECH SECL :
§7. 533 1.80 1.38 : L.24 1.090 SECH SECL &5°
A, B S8.000 192  1.38 152 . 1.20_ SECH SECL
T 58.5C0 213 1.59 L.4a 1.28 SECH SECL
559. 520 1.5h .04 Yad 1.N8 SECH SECL
] g et e e WBYABEE . o ReRge L L Bedh T - o La8Gr o LegB | SECH SECL
L3.5579 1.32 1.53 LebY 1.3k SECH SECL
ble503 2.34 1.5<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>