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Description: In January 1997, the Wisconsin Department of Transportation made the switch to use Performance graded (PG) bindersin
place of the penetration and viscosity graded asphalts that had been historically used. The decision at that time to specify PG58-28 as the
standard grade for use was based on this materials similarity to the asphalts that we had previously used, the wide availability of the
material in our region, and the fact that there was little or no differencein cost. This material has worked well for us, but we are starting to
become aware of situations and locations where use of some of the other grades may be of benefit. We have placed limited amounts of
other PG graded material in the state, but no coordinated effort has been made to track these projects. In order to determine guidelinesfor
the selection of PG graded binders for use in Wisconsin, AASHTO MP1 should be implemented based on climatic data, pavement
temperatures, application, material availability, risk to the Department, and economic factors.

Total Current Expendituresfor Total Expenditures Per cent
Study Budget FFY Budget Current Quarter to Date Complete
$99,829.00 $33,276.33 $0.00 $44,339.54 60 (%)
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Progress ThisQuarter:
(Includes project committee mtgs, work plan status, contract status, significant progress, etc.)

A meeting was held on July 22 at the University of Wisconsin in order to present the interim report and the progress of the project
achieved by that time. The meeting was attended by:

Tom Brokaw, WisDOT

Nancy Busche, WisDOT

Dick Bardin, WisDOT

Hussain U. Bahia, Professor, University of Wisconsin-Madison
Kitae Nam, Research Assistant, University of Wisconsin-Madison

O O O oo

Hussain Bahia and Kitae Nam gave ajoint presentation explaining the interim report. The focus of the presentation was on traffic
analysis and new rutting/fatigue criteria corresponding to given traffic information. The details of the presentation are described in this
report aswell. From the discussion after the presentation, it was decided to repeat some of the tests for binder fatigue and rutting evaluation
at new temperatures representing the pavement conditions specific to the State of Wisconsin rather than at the PG grade temperatures.

Analysis of the Traffic Information

It isessential to consider traffic conditions for binder selections. Thus, the recent traffic data and information has been collected in
a form of a map with the help of the WisDOT Division of Transportation Investment Management, U.S. DOT, and Federal Highway
Administration. In this map, the traffic information, observed by an ATR (Automatic Traffic Recorder) from traffic observing stations spread
through the state of Wisconsin, is shown in terms of an AADT (Annua Average Daily Traffic). The source of the traffic data was
published in 1999 by WisDOT. The information shown in this map was broken down into several categories so that it can be used
effectively to guide the selection of a binder for-specific pavement sections in Wisconsin. For example, each county throughout the state
will be classified into a certain level of traffic volume, or asset of traffic levels, that will eventually be combined with weather information to
specify abinder type. According to this map, a certain area, like acounty, may have several different levels of traffic volumes.

The datagiven in the traffic map was used to identify several levels of traffic volume within each of the weather regions defined for
Wisconsin. As shown in Table 1, there are three regions in Wisconsin in accordance with weather conditions. Traffic volume distributions



expected within each of the 3 regions are in the table. The weather regions are defined by the Pg grading system, which gives the Maximum
design pavement temperature and the minimum design pavement temperature. There are 8 different traffic levels included with various
volumeintervals.

Table 1. Traffic Distribution in Wisconsin

AADT Region 1* |Region2” |Region 3°
0-999 X
1000-1999
2000-4999
5000-9999
10000-19999
20000-39999
40000-69999
70000- X

#Region lis an applicable area of the PG 58-28 binders
® Region 2 is an applicable area of the PG 58-34 binders
¢ Region 3 isan applicable area of the PG 58-40 binders

X
X
X

XXX [X]X[X]X
X [x|x[x|x[x]x

Calculating ESAL s

Under the assumption that all the collected traffic information are from major highways, such as the Interstate and State highways,
the numbers of ESALsfor each traffic level are calculated using the following equation.

ESAL = (ADTO)(T)(T)(G)(D)(L)365(Y)

Where Percent of trucks (T) =25%
Truck factor (Tf) =0.38for dl trucksin the “other principal”
Annual growth rate(G) =4%
Directional distribution factor (D) =05
Lane distribution factor (L) =1
Design Period (Y) =20years

Therefore, ESALsfor Rura projectsare (AADT)*0.25*0.38* 29.78* 0.5* 365. Table 2 lists the conversion of the traffic levelsinto EASLs.

Table 2. Binder Selection Guidelinesfor Rural Areasin Wisconsin

AADT ESALs

0-999 (0-500000
1000-1999 500001-1000000
2000-4999 1000001-2500000
5000-9999 2500001-5000000
10000-19999 5000001-10000000
20000-39999 10000001-20000000
40000-69999 20000001-35000000
70000 35000001~

To make the binder selection guideline compatible with the mixture volumetric design the number of traffic levels were reduced
from 8, as shown in Table 2 to 6 as shown in Table 3. The ESALs levels shown in Table 3 are part of the mixture requirements set by the
state of Wisconsin (Standard Specification for Highway and Structure Construction, 2000 Edition), the calculated ESALSs are divided into
traffic levels based on their mixture types. Table 3 shows the new traffic levels in ESALs and the applicable PG grades for them as
determined from the weather regions discussed earlier.



Table 3. Traffic Levelsand Applicable PG Grades

ESALs | Binder Traffic Levels
0-03 PG58
03-1 PG58
1-3 PG 58
3-10 PG58
10-30 PG 64
30- PG 70

Driving a Criterion for the Rutting Parameter (for the high temperatures of the PG grade)

The concept in deriving a specification criterion is based on the assumption that at the maximum pavement design temperature, the
mixture's permanent strain, normalized for aggregates and air void characteristics, should not exceed 12.5%. This maximum allowable strain
represents a 12.5 mm rut depth for a 100 mm layer thickness, accumulating at the end of the design traffic. Based on finite element analyses
of actual images of mixtures with a wide range of aggregate properties, the binder strain is estimated at a range of 2 to 200 times the mixture
strain. Using these average numbers, the total allowable binder strain is estimated to be 25% to 2500%. It is assumed that a target value of
1000% of an accumulated strain is a reasonable number. Since the DSR testing is done in shear, a target value of 3000% appears to be
reasonable.

Deriving Field Conversion Factors

Traffic levelsin ESALs and the No. of Cycles to failure ( 3000% binder strain) estimated from the binder |ab tests are significantly different.
Thus, it was necessary to determine the appropriate field conversion factor, which would properly show the relation between these two
values. From Table 5, it can be seen that there are three different PG grades: PG 58, PG 64, and PG 70. Fifty million EASLswere used asthe
average alowable value for PG 70, twenty million for PG 64, and five million for PG 58. These averages constructed a relationship with the
averages for the No. of Cycles to failure, which were taken from Table 1. Figure 1 is an example of how these relations were built. The linear
equation was used since it showed a good correlation between two parameters. In this chart, if we divide one unit with the slope of the
linear equation, the conversion factor can be obtained.
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Figure 1. Field Conversion Factor for 52C

From thoughtful observations, it was determined that different field factors could be obtained at different testing temperatures. For the
temperature of 52C, a field mnversion factor of 200 was found. Yet, a field conversion factor of 400 was found to be suitable for the
temperature of 58C.

Table 4 shows the number of cycles to failure after the conversion. The numbers shown in this table will be used to determine whether a
binder meets the traffic criteriain ESALs. An example of how to use thistable is shown in Table 5 as well. The number of cyclesto failurein
thistable can be defined using the following procedure.

t
First, Gv can be expressed in terms of appliedstress (t) and strain () asfollows: G, = ——

elt)

. t
This equation can be rewritten for each cycle of loading; €(i) = E . Therefore, the total accumulated strain can be expressed as follows:

\

t .
e(total) = —" No. of Cycles.
GV
Since werestricted the total accumulated strain to 3000%, as mentioned in earlier section, the equation above was rewritten in this manner:

3000% = é— No. of Cycles

(applied stress (t) = 25 Pa))
Therefore, Gv can be obtained from the equation above as follows:

25Pa,

G, = No. of Cycles

This equation enables to find the number of cyclesto failure aswell.

Table4. The Numbersof Cyclesto Failure After Conversion



Binder | PGgrade | ESALs lea;i |OJreC ﬁ;;éo NF%i Srgmcéicto X 428 '(?;r%g:cl:?* I>:<i %OF(?E?;ZC)
Al | Pc70-28| 50,000,000 517,273 288241| 115296400 | 103,454,600
A3 | PGes-28| 20,000,000 87,142 46,830 18,732,000 17,428,400
B2 | Pee428| 20000000 23,619 9,984 3,993,600 4,723,800
B4 | PG7028| 150,000,000 30,907 15,660 6,264,000 7,981,400
B5 | PG64-34| 20000000 20,364 8,520 3,408,000 4,072,800
B8 | PG70-34| 50,000,000 56,216 22,021 8,808,400 11,243,200
ca | pPees22| 20000000 10,172 4,096 1,638,400 2,034,400
cs | pess28| 5000000 7,086 2,793 1,117,200 1,417,200
p1 | PG6428| 20000000 2769 1,871 748,400 553,800
D2 | PG6434| 20000000 69,940 27,874 11,149,600 13,988,000

Table 5 isan example of how to select appropriate PG binders for a certain traffic level. The numbers of cyclesto failure after conversion are
used to determine the applicability of the binders. These numbers are compared to the traffic criteriain ESALS as shown in the first column
of Table 4. In this table, it can be seen that a D1 binder has less resistance to rutting than C5, which has a lower PG grade. B8 also has a
tendency to have less resistance than A3 and D2 binders of lower PG grade. It appears that A1(PG 70-28) has the best performance to the

rutting damage in terms of the No. of cyclesto failure.

Tableb. Selection of BindersIn Termsof No. of Cyclesto Failure

Applicable Binders

ESALs X 400 for 58C X 200 for 52C
0-03
03-1  |puPGe429) D1(PG 64-28)
1-3 CA(PG 64-22), C5(PG 58-28) CA(PG 64-22), C5(PG 58-28)
3-10  |B2(PG 64-28), BA(PG 70-28), B5(PG 64-34), BAPG 70-34) __ |B2(PG 64-28), BA(PG 70-28), B5(PG 64-34)
10-30  |A3(PG 64-28), D2(PG 64-34) A3(PG 64-28), B(PG 70-34), D2(PG 64-34)
0- A1(PG 70-28) AL(PG 70-28)

Constructing a Binder Criterion for Rutting




Once the field conversion factors were found, constructing a binder criterion in terms of the No. of Cycles to failure and the Gv could be
implemented. First, the number of cyclesto failure for each traffic level in ESALSs could be obtained easily by dividing the number of ESALS
by the field conversion factor. As a result, Table 4 shows one of binder criteria for the temperature of 58C. The numbers in the middle
column are simply calculated by dividing ESALs by 400, which isthe field conversion factor at 58C. The procedure for finding the values of
the Gv was more complicated. Table 6 shows a binder criterion that was determined in terms of the values of Gv that were calculated from
the equation above for the temperatures of 52 and 58C.

Table 6. Binder Selection Criterion

ESALS No. of Cycleto Failure|Gv at 0.01s & 52C|No. of Cycleto Failure| Gv at 0.01s & 58C
(at 52C) (kPa) (at 58C) (kPa)
0-0.3 0-1500 0-1.25 0-750 0-0.625
0.3-1 1500-5000 1.25-4.166 750-2500 0.625-2.083
1-3 5000-15000 4.166-12.5 2500-7500 2.083-6.25
3-10 15000-50000 12.5-41.66 7500-25000 6.25-20.83
10- 30 50000-150000 41.66-125 25000-75000 20.83-62.5
30- 150000- 125- 75000- 62.5-

Finding Applicable Binders

Since we got the binder selection criterion shown in Table 6, we can simply test a binder in the laboratory and get either the No. of Cyclesto
failure at a given temperature or the Gv at a given temperature and the speed of traffic. These measurements will help us to determine
whether the binder is applicableto acertain level of traffic.

Deriving a Criterion for the Fatigue Parameter (for the intermediate temperatures of the PG grade)

The other important part of the binder selection processis resistance to fatigue cracking. Using asimilar procedure, afatigue
selection criterion was devel oped.

Choosing Temperatures of I nterest

Some of the selected binders were tested in their own intermediate grade testing temperatures according to the Superpave Binder
Specification. In order to compare binders at the weather conditions of the State of Wisconsin, it was necessary to select one or two
temperature of interest. For this purpose two temperatures were selected: 15°C and 6°C. Since the binder of the PG 58-28 is prevalent in the
area, 15°C was selected, which isthe average of high and low grade temperatures of the binder of the PG 58-28. This temperature is believed
to be the most suitable intermediate temperature that can be representative for most areas of Wisconsin. The additional temperature, 6°C,
was selected to represent the pavement temperatures during the thaw effectsin the spring season. The analysis of binder fatigue properties
would be done based on these two temperatures.

Measuring K1 and K2

Following the traditional fatigue modeling analysis, the number of cyclesto failure (Np20) was measured at each temperature using
two different energy levels (Wi) during testing. Plots of Wi level vs. Np were then generated and K1 and K2, representing the slope and the
Y-intercept, respectively, of the fitted fatigue curves (Wi level vs. Np) for agiven asphalt binder were estimated. Figure 2 shows an example
of how to find K1 and K2 values by plotting Wi and Np20 both in logarithmic scale.
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Figure 2. The Plot of Dissipated Energy vs. Np20

Constructing aBinder Criterion for Fatigue

Table 7 shows the average values of Np20 at 6°C and 15°C for a set of binders as applied for two different pavement conditions (
weak structure and strong structure). These pavement conditions are related to the value of the Wi used in testing such that if astring
pavement structure is expected alow value of the Wi should be used in testing. It appears that the number of cyclestofailure varies
significantly between the binders and is not well related to the PG grade. For example the PG 64-22 showsthe lowest fatigue life at 6°C and
the PG 64-34 binder showsthe lowest life at 15°C.

In establishing the criteriafor fatigue, the number of cyclesto failure for the binders of the PG 64-22 at 6°C and the PG 64-34 at 15°C
are taken as threshold values for establishing the new requirement. For the lowest traffic volume road, these binders are believed to be used
in paving without expecting severe fatigue damage. Once the initial limits are chosen, the minimum requirements of Np20 are multiplied by a
factor of 3 for the heavier traffic. Thisfactor of 3 was chosen according to traffic level, whichis related to the mixture design level. This
linearly increasing relation is used because the number of cyclesto failure increases as the traffic increases. Table 8 isthefinal binder
criteriafor fatigue behavior of asphalt binders.

Table7. Average Values of Np20 at 6C and 15C

Average values

PG Grade Np20 at 6C Np20 at 15C

Strong Weak Strong Weak
PG 58-28 960164 237007 224681 40818
PG 64-22 268507 80614 55213 11964
PG 64-28 1944790 649366 271563 38775
PG 64-34 3331632 1209355 37673 6740
PG 76-28 10415294 4722126 986881 305226




Table 8. Requirement of Asphalt Bindersfor Fatiguein Number of Cyclesto Failure (Np20)

Laboratory Tests Status

Traffic Low Temp. (6C) Inter. Temp. (15C)
(ESAL) [ pavement Minimum Pavement | Minimum
Structure Np20 Structure Np20
003 Strong 200000 Strong 30000
Weak 50000 Weak 5000
031 Strong 600000 Strong 90000
Weak 150000 Weak 15000
1-3 Strong 1800000 Strong 270000
Weak 450000 Weak 45000
310 Strong 5400000 Strong 810000
Weak 1350000 Weak 135000
10-30 Strong 16200000 Strong 2430000
Weak 4050000 Weak 405000
30 Strong 48600000 Strong 7290000
Weak 12150000 Weak 1215000

All the laboratory tests arein progress. Most types of lab tests are finished with the exception of the direct tension tests and
fatigue tests. Some of LAST tests also need to be carried out. Table 9 shows the summary of all binders for the project and what we have
tested up to the present.

Table9. Summary of the Tested Binders

Testing Types
Binder | PG Grade | Modifier | Workability | Particulate | Storage Stability | Mass Loss | Long Term Rutting Fatigue
(Viscometer) | Additive Test (LAST, DSR) (RTFO) (PAV) (DSR) (DSR) BBR DTT TG
Main Operator Karin Chris Chris Karin Karin Kitae Kitae
C5 PG 58-28 - Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed | Completed
B3 PG 76-28 | Elvaloy | Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed | Completed
A3 PG 64-28 SBS Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed | Completed
B2 PG 64-28 | Elvaloy | Completed Completed Tested Completed | Completed Completed Completed Completed | Completed | Completed
D1 PG 64-28 SB Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed Completed
C4 PG 64-22 SBS Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed | Completed
B5 PG 64-34 | Elvaloy Completed Completed Sampled Completed | Completed Completed Completed Completed | Completed Completed
D2 PG 64-34 SB Completed Completed Tested Completed | Completed Completed Completed Completed | Completed | Completed
B8 PG 70-34 | Elvaloy Completed Completed Tested Completed | Completed Completed - Completed - Completed
Al PG 70-28 SBS Completed Completed Tested Completed | Completed Completed - Completed - Completed
B4 PG 70-28 | Elvaloy Completed Completed Sampled Completed | Completed Completed - Completed - Completed
C2 PG 70-28 - Completed Completed Sampled Completed | Completed Completed Completed Completed - Completed
B6 PG 76-34 | Elvaloy Completed Completed Sampled Completed | Completed Completed - Completed - Completed
B7 PG 58-40 | Elvaloy Completed Completed Tested Completed | Completed Completed - Completed - Completed
B9 PG58-34 | Elvaloy | Completed Completed Tested Completed | Completed Completed - Completed - Completed
D4 PG 58-34 SB Completed Completed Sampled Completed | Completed Completed - Completed - Completed
C6 PG 76-28 SBS Completed Completed Sampled Completed | Completed Completed - Completed - Completed
D5 PG 64-40 SB Completed Completed Tested Completed | Completed Completed - Completed - Completed
D6 PG 70-34 SB Completed Completed Sampled Completed | Completed | Completed - Completed - Completed




Work Next Quarter:

As mentioned earlier, there are only a couple of types of laboratory tests to be completed in the following quarter. They arethe DTT,
fatigue, and LAST tests. The focus of the next quarter, therefore, will be on these tests. Moreover, since there was an agreement on the new
fatigue and rutting testing conditions, some of rutting and fatigue binder samples are to be retested under new temperature conditions that
mimic pavement temperatures.

Circumstances affecting progress/budget:

There was atechnical problem withthe DTT device. This problem delayed the project for awhile beginning early this summer. Main parts of
the loading frame and the data-converting device were replaced. After some preliminary tests, the whole system appears to work properly.
With the proper execution of thisdevice, it is believed that the DTT testswill be carried out in afast manner to catch up the delayed part of
the project.



Gantt Chart:

'0JECT I.D. STARTING DATE
ROJECT # WISDOT NOV 01, 2000

COMPLETION DATE
MARCH 31, 2003 |O

MONTH

cC T

1 5

REPORT #

8

PERCENT OF

)NSULTANT FIRM NAME
NIVERSITY OF WISCONSIN - MADISON

% TIME ELAPSED
50.00%

TOTAL PROJECT FUNDING

100%

CONTRACT FUNDING

100%

\ME OF STUDY
UIDELINES FOR PG BINDER SELECTION IN WISCONSIN

YEAR

20 00

2 0 0

2 0 0

20 03

TASK * MONTH

Qtrl

Qtr2 |Qtr3

Qtr4

Qtr5

Qr6 JOQtr7

Qtr8

Qtr9

Qtr 10

Project

Task
Complete
Last Report
Task
Complete
This Report

Project
Complete

ASK 1 :
eview National and Regional Guidelines

10

ASK 2 ;
onduct Binder Evaluation Laboratory Study

55

21 14

35

ASK 3:
stablish initial PG binder selection
uidelines for Wisconsin

10

JTERIM REPORT

ASK 4:
ield Study

ASK 5:
inal Report

IOW PROGRESS BY USE OF A BAR CHART: SCHEDULED
COMPLETED

10

10

100

59

Note: Gantt chart shown in State Fiscal Year Quarters




State of Wisconsin/Department of Transportation
RESEARCH PROGRESSREPORT FOR THE QUARTER ENDING: Sep 30, 2002

Program: SPR-0010(36) FFY99 Part: || Research and Development
Project Title: Gyratory Compactor to Measure M echanical Stability of Project 1D: 0092-01-02

Asphalt Mixes

Adminigtrative Contact: NinaMcLawhorn Sponsor:

WisDOT Technical Contact: Len Makowski Approved Starting Date: Nov 1, 2000
Approved by COR/Steering Committee: $55,337.00 Approved Ending Date: Nov 1, 2002

Project Investigator (agency & contact): Hussain Bahia: UW-Madison

Description: The Superpave volumetric mixture design procedure does not include a measure of mechanical stability of asphalt mixtures.
Although there are few efforts at the national level to develop a separate test for measuring a performance property, it is not known
whether these efforts will be successful. It isalso not know whether such test will be practical enough to be used as a quality control test
by the contractorsin thefield.

Recent research work at the University of Wisconsin-Madison (funded by FHWA in 1998-99) has resulted in developing asimple
accessory that can be used to measureinternal friction of asphalt mixtures during the compaction process. The simple device has been
used to test several mixtures produced in the field by contractorsin Wisconsin. The results are very encouraging and show a high
potential for success. Thisresearch effort has also indicated that the Superpave Gyratory Compactor could be modified to provide the
means for measuring the mechanical stiffness and strength at conditions that simulate field conditions under traffic.

There is aneed to continue this effort and explore all possible uses of the gyratory compactor to measure frictional resistance of mixtures
during compaction and also mechanical stability under traffic conditions. The Wisconsin DOT and the Industry in Wisconsin can benefit
of asimple devicethat is part of the gyratory compactor that can measure performance-related properties of mixtures. Such adevice could
be used to enhance the mixture design process to include a mechanical stability measure.

Total Current Expendituresfor Total Expenditures Per cent
Study Budget FFY Budget Current Quarter to Date Complete
$55,337.00 $18,445.66 $0.00 $30,836.92 77 (%)

Error! Bookmark not defined.

Progress ThisQuarter:

(Includes project committee mtgs, work plan status, contract status, significant progress, etc.)

During the last quarter the focus was placed on preparing the samples for the rutting testing using the new procedure established in the
NCHRP 9-19 project and is expected to be part of the AASHTO 2002 design guide. The preparation included compacting more than 80
samplesin the gyratory compactor to produce samples that are approximately 6 inches high. The samples were then cored and the top and
bottom faces were cut and prepared for testing. The LVDT holders on the sides of the cylindrical specimens were also installed. In addition
aserious of teststo evaluate the optimum temperature and loading conditions were completed. The testing conditions included using 207
Kpaat 37.8 Cand at 46 C. Thefirst temperature was sel ected because project 9-19 tested all Minroad samples at this temperature (100 F =
37.8 C). Also previoustesting by the group at 46 C using the 207 Kparesultsin very rapid failure of samples that was useful to derive
performance parameters. To avoid this problem, the stress level was reduced to 150 K pa as an average value between the two levels of 69
Kpaand 207 Kpa, recommended by the NCHRP 9-19. The research team felt that the 46 C temperature represents the average high
pavement design temperature in Wisconsin better than the arbitrary 37.8 C (100 F) selected by the NCHRP project team.

Figure 1 and 2 show examples of the test results for two of the mixtures produced in this project.
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Figure 2. Example of rutting test a 37.8 C using 207 Kpavertical stress



These tests are being conducted because of the lack of information about pavement sections that have failed in the past. The
research team spent significant time trying to find pavement sections that have rutted before and find sources of mixtures that were used in
these sections without success. It was therefore decided that we would use the NCHRP 9-19 results, which has already established good
correlation between field rutting performance and the unconfined tri-axial test, which isused in this project.

The rutting test data, as shown in the examples above, will be used as the performance reference to develop a stability criterion
from the Gyratory tests. The following table gives alist of the samples that were completed by mid- October. The stress, temperature and
the flow number arelisted. The flow number is the performance indicator proposed by the NCHRP 9-19 team and it indi cates the number of
cyclesthat a mixture can withstand without significant increasein rutting rate. Higher numbers are more favorable. Figure 1 showsthe
vertical dotted line, which isthe indicator of the flow number for the specific mixture.

SampleID Source Stress (kPa) | Temperature© | Flow No. Notes
108012.5 Am 150 46 193

1315-FPOT Am 207 37.8 5024 Not Good Data
108012.5-2T Am 207 37.8 4225

1315-19-75 Am 207 37.8 245

FPOT-2T

PNE O Un 207 37.8 546

MF 100-2 Un 207 37.8 2122

08012-3T Un 150 46 1753

1315-19-75 Am 150 46 304

FPOT-3T

PW 64-2T PW 150 46 283

PW 62-1T PW 150 46 487

Work Next Quarter:
The research team has spent significant time preparing the samples for this test and anticipates that al testing will be completed
next quarter. The analysis of the datawill continue aswell.

Circumstances affecting progress/budget:

The preparation for the rutting test took longer than expected and the understanding of the details of the test set up was a difficult
task because of the newness of the NCHRP 9-19 results and the need to verify optimum temperature and stress condition for this project.
The research team plans on requesting a 6-month no-cost extension for the project to compl ete testing and compl ete the final report.



Gantt Chart:

PROJECT I.D.

STARTING DATE

COMPLETION DATE

MONTH

REPORT #

Note: Gantt chart shown in State Fiscal Year Quarters

PROJECT # WISDOT NOV 1, 2000 Nov 1, 2002 September 2002 8 PERCENT OF -
CONSULTANT FIRM NAME % TIME ELAPSED TOTAL PROJECT FUNDING CONTRACT FUNDING B - B - %
UNIVERSITY OF WISCONSIN - MADISON 80.00% 100% 100% 5 2 g 2 g ?E;
[0] [0]
NAME OF STUDY 'qé § e § % 3
Using the Gyratory Compactor to Measure Mechanical Stability of Asphalt Mixtures & % § % E _g
YEAR 2000 2001 2002 s s §
TASK * MONTH ND@JIFMIAMI[JIIJIAIS |[O [N D F M |A
TASK 1: LITERATURE REVIEW
1.1 : Literature Review 21 100 0 21.00
1.2 : Review Meeting 4 100 0 4
TASK 2: LABORATORY STUDY 37.5 95 0 35.625
TASK 3 : ESTABLISH MIXTURE DESIGN CRITERIA 17 30 20 8.5
TASK 4 : PLANS FOR FIELD STUDY 8 30 30 4
TASK 5: FINAL REPORT 12.5 0 20 2.5
SHOW PROGRESS BY USE OF A BAR CHART: SCHEDULED
COMPLETED 100 76.63

(Submitted by)

(Date)



