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ABSTRACT

This report presents results of the study to prepare precision estimates for AASHTO T 242,
“Frictional Properties of Paved Surfaces Using a Full-Scale Tire.” The data used in this study
were provided by Texas Transportation Institute (TTI) and Transportation Research Center
(TRC) from evaluation of state friction measurement systems that have been calibrated at their
field test centers. Two sets of data were analyzed from each test center: “Initial” or “Arrival” and
“Final” or “Departure®. The Initial set was collected by state systems as they arrived to each
center for calibration. The Final set was collected after adjustments were made to the state
systems to put them into compliance with AASHTO T 242. The variability of the friction
measurements were examined for both Initial and Final systems to evaluate the effect of
calibration on variability of the measurements. Only the Final State System data were used to
determine the precision estimates for measuring frictional properties of paved surfaces. A draft
precision statement for AASHTO T 242 is proposed and included in this report.

viii
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CHAPTER 1- INTRODUCTION AND RESEARCH APPROACH

1.1 INTRODUCTION

Under National Cooperative Highway Research Programs (NCHRP) Project 9-26, the
AASHTO Materials Reference Laboratory (AMRL) is conducting a multi-phase research
project to improve estimates of precision in AASHTO test methods for various highway
construction materials. The report from Phase 1 of Project 9-26 includes precision
estimates of selected volumetric properties of HMA using non-absorptive aggregates [1].
The report from Phase 2 discusses the results of an investigation into the cause of
variations in HMA bulk specific gravity test results using non-absorptive aggregates [2].
The report from Phase 3 includes a robust technique developed by AMRL for analyzing
proficiency sample data for the purpose of obtaining reliable single-operator and
multilaboratory estimates of precision [3]. The report from phase 4 includes two parts.
Part one covers the precision estimates of selected volumetric properties of HMA using
absorptive aggregates. Part two of the report investigates the effect of aging period on the
volumetric properties of HMA with absorptive aggregates [4]. The report from Phase 5
includes update of precision estimates for AASHTO Standard Test Method T 269 [5].
This report includes the results of Task 7 of NCHRP 9-26A to prepare precision estimates
for AASHTO Standard Test Method T 242, “Frictional Properties of Paved Surfaces
Using a Full-Scale Tire.” [6]

Included in this study are friction data from evaluation of state friction measurement
systems that have been calibrated at Texas Transportation Institute (TTI) and
Transportation Research Center (TRC) field test centers. Two sets of data were analyzed
in this report: “Initial” and “Final” as referred by TTI or “Arrival” and “Departure” as
referred by TRC. The Initial or Arrival set was collected by state systems as they arrived
to the center for calibration. The Final or Departure set was collected after adjustments
were made to the state systems to put them into compliance with ASTM E 274 [7], which
is equivalent to AASHTO T 242.

The precision statements for AASHTO T 242 standard method were determined based on
the analysis of the friction data from the Final State Friction Systems at TTI and TRC.
The analysis method suggested by ASTM E 691 was utilized for determining the single-
operator and multilaboratory estimates of the precision.

1.2 PROBLEM STATEMENT

AASHTO Standard Test Methods applicable to highway materials require periodic
studies to determine estimates of precision. Some precision estimates become outdated as
a result of improvements in the methods while other estimates need to be verified to see if
they are still accurate. Some precision estimates need to be expanded to take into account
a wider range of materials while other newer test methods may not have precision
estimates of any kind. The AASHTO T 242-96 (2004) lacks a precision statement. There
is only a report of an acceptable standard deviation, which needs to be verified and
expended using the most recent friction data for variety of surfaces and speeds.
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1.3 RESEARCH OBJECTIVE

The objective of Task 7 of NCHRP 9-26A study is to prepare single-operator and
multilaboratory precision estimates for the AASHTO T 242, “Frictional Properties of
Paved Surfaces Using a Full-Scale Tire” using data collected based on the most recent
version of the test method. The resulting precision estimates would reflect a variety of
paved surfaces and vehicle speeds included in the evaluation of the state friction systems.

1.4 SCOPE OF STUDY

This work is limited to an evaluation of data collected from state friction systems
participating in the TTIl and TRC field center calibration program. The precision
estimates for measuring frictional properties of paved surfaces are determined based on
analysis of the final state friction data of TTI and TRC test centers when data were
collected after adjustments were made to the state systems to put them into compliance
with AASHTO T 242.

1.5 DATA USED IN STUDY

Included in the study are the most recent TTI and TRC friction data collected as part of
evaluation of state friction measurement systems that are conducted annually. The
reported friction numbers (FN) were determined from the forces required to slide the
locked test tires on three paved surfaces at three different speeds. The following provide
explanation of the data provided by the test centers for analysis in the study.

1.5.1 TTI Friction Data

The TTI data analyzed in this study were collected at the TTI test center and are referred

to as Initial and Final friction measurements. The Initial data set consisted of 288 friction
numbers from 12 run repeats of 8 state systems as they arrive to the center. The data were
collected at one speed on three surfaces. The final data set consisted of 1260 friction
numbers from 12 repeats of 12 state friction systems after they have been calibrated at the
center. The data were collected at three speeds and on three surfaces. The surfaces
referred as Pad 1, Pad 2, and Pad 3 correspond to HMA with seal coat, HMA with seal
coat and sand, and hydraulic cement concrete, respectively. The three speeds and the
number of friction systems operated at each speed are provided in Table 1-1.
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Table 1-1- Number of friction systems operated at different speeds on various surfaces of the TTI test field

Speed, No. of Systems
System mph
(km/h) | pag1 | Pad2 | Pad3
Initial
i 40 (64.4)| 8 8
30 (48.3)| 12 12 12
Final 40 (64.4) | 12 12 12
50 (80.5)| 11 11 11

1.5.2 TRC Friction Data

The TRC data used in the study are referred as the Arrival (ARR) and Departure (DEP)
friction measurements. The ARR data were collected as the state friction measuring
systems arrived the center for calibration and the DEP data were collected after the
systems were calibrated. The ARR data consisted of 1296 friction numbers from 12 run
repeats of 12 state systems on three surfaces at three different speeds. The DEP data were
received from either left (L), right (R), or both wheels of either ribbed (501), smooth
(524), or both test tire types. A total of 5400 friction numbers from twelve skids of 50
different configurations of state friction systems were analyzed. The speeds at which each
of the friction systems were run include 20, 40, and 60 mph (32.2, 64.4, and 96.6 km/h).
The surfaces, which are referred to as Pad 4, Pad 5, and Pad 6, correspond to thick coating
of coal-tar emulsion over asphalt, grade 5 aggregate (screened -1/4 + 10) set in epoxy over
asphalt, and finish coat of Ohio DOT highway asphalt mix 404, respectively. Table 1-2
provides the number of ARR and DEP systems operated at the three speeds on the three
pads.

Table 1-2- Number of friction systems operated at different speeds on various surfaces of the TRC field test

Speed, No. of Systems
System mph
(km/h) | Pad4 | Pad5 | Padé
20 (32.2) 14 14 14
ARR 40 (64.4) 14 14 14
60 (96.6) 14 14 14
20 (32.2) 33 33 33
DEP (501 Tire)|| 40 (64.4) 35 35 35
60 (96.6) 33 33 33
20 (32.2) 15 15 15
DEP (524 Tire)|| 40 (64.4) 15 13 15
60 (96.6) 13 13 13
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CHAPTER 2- RESULTS OF ANALYSIS AND ESTIMATES OF
PRECISION

This chapter provides statistics of the friction measurements of TTI and TRC friction test
centers. Also provided in this chapter are the precision estimates for AASHTO T 242
computed based on the statistics of the TTI Final and TRC Departure State System data.

21 METHOD OF ANALYSIS

The analysis of friction data in this study was based on ASTM E 691 test method. Prior to
the analysis, any partial sets of data were eliminated by following the procedures
described in ASTM E 691 in determining repeatability (S;) and reproducibility (Sgr)
estimates of precision [9]. Data exceeding critical h and k values were eliminated as
described in Section 15.6 of the test method. Once identified for elimination, the same
data were eliminated from any smaller subsets analyzed.

Test data from this study were displayed graphically using box plots. The box plot is a
graphical data analysis technique for determining if differences exist between various
levels of a 1-factor model. The box plot is in fact a graphical alternative to a 1-factor
ANOVA. It is also a useful technique for summarizing and comparing data from two or
more samples. A box plot is structured in the following manner. The bottom x is the data
minimum and the top X is the data maximum. The bottom of the box is the estimated 25
percent point and the top of the box is estimated 75 percent point. The middle x in the
box is the data median.

2.2 ANALYSIS OF TTI FRICTION DATA

2.2.1 Analysis of Initial State System Measurements

The Initial State System measurements were made upon arrival of the systems to the test
center prior to any adjustments. Data obtained using the initial state are provided in
Appendix A and shown on box plots in Figure 2-1 with the state systems identified
alphabetically from A to M. The data were collected from 12 replicate runs of eight state
systems operated at 40 mph (64.4 km/h) on three different surfaces (pads). The h- and k-
statistics for the Initial State Systems are provided in Table A-1 of Appendix A and
displayed in Figure 2-1. As indicted in the table and figure, the k-statistics of Pad 1 using
State Systems A, the k-statistics of Pad 2 using State System F, and the k-statistic of Pad
3 using State System B exceeded the critical k-value and were eliminated from the
analysis. The remaining data were re-analyzed according to E 691 method to determine
the S; and Sg standard deviations shown in Table 2-1 and Table 2-2.
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2.2.2 Analysis of Final State System Measurements

The Final State System measurements were made after the adjustments were applied to
the state systems to put them into compliance with ASTM E 274. The Final State
Systems were operated on Pad 1, Pad 2, and Pad 3 at 30, 40, and 50 mph (48.3, 64.4, 80.5
km/h). The Final State Systems data are provided in Appendix B and are identified
alphabetically from B through N.

The data obtained using the Final State Systems at 30, 40, and 50 mph (48.3, 64.4, 80.5
km/h) are shown on box plots in Figure 2-2, Figure 2-3, and Figure 2-4. Data were
collected from 12 replicate runs on the three surfaces using 12 state systems. The h- and
k- statistics of the Final State Systems at the three speeds and on the three pads are
provided in Tables B-1 through B-3 of Appendix B and are also displayed in Figure 2-2,
Figure 2-3, and Figure 2-4. At 30 mph, the k-statistic of Pad 1 and Pad 2 using System B
and the h- and k-statistics of Pad 3 using System H exceeded the critical h- and k- values
and were eliminated from the analysis (Table B-1 and Figure 2-2). At 40 mph, the k-
statistic of Pad 2 using System H and k-statistic of Pad 3 using System E exceeded the
critical k value and were eliminated from the analysis (Table B-2 and Figure 2-3). At 50
mph, the k-statistic from Pad 1 using System B exceeded the critical k value and was
eliminated from the analysis (Table B-3 and Figure 2-4). The remaining data were re-
analyzed according to E 691 method to determine the S; and Sk standard deviations
shown in Table 2-1 and Table 2-2.

Table 2-1- Number of data sets, averages, and standard deviations for friction numbers using different TT1
measurement systems on three surfaces (Pads) at three speeds

Speed No. of Systems Average Repeatability Std Reproducibility Std
System
{mph)
Padl | Pad2Z |Pad3| Pad1 Pad 2 Pad 3 Pad 1 Pad 2 Pad 3 Pad 1 Pad 2 Pad 3
Initial 40 7 7 7 201 274 411 0.69 1.35 0.82 2.44 3.47 1.66
30 11 11 11 || 208 287 431 0.76 0.95 0.84 154 231 1.35
Final a0 . e - - . D a
12 11 11 || 197 262 401 072 1.02 074 1.65 2.40 2.33
50 10 11 11 || 188 245 37.9 0.81 0.89 0.68 173 2.03 1.58

Table 2-2- Coefficients of variations for friction numbers using TTI measurement systems on three surfaces
(Pads) at three speeds

State Speed Repeatahility CV, % Reproducibility CV, %
(mph) Pad 1 Pad 3 Pad 5 Pad1 Pad 3 Pad 5
Initial 40 3.4 49 20 121 127 4.0
30 3.6 3.3 149 7.4 81 31
Final | 49 37 3.9 18 8.4 9.2 5.6
50 4.3 3.6 18 9.2 8.3 4.2
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2.2.3 Comparison of TTl Initial and Final Precisions

The comparison of the initial and final statistics would indicate if the calibration process
improves the precision of the frictional measurements. The statistics in Table 2-1 and
Table 2-2 of initial and final measurements at 40 mph shows that 5 out of 6 repeatability
and reproducibility standard deviations or coefficient of variations have improved upon
calibration of the systems. This indicates that the calibration process in addition to
providing adjustment to the friction measurements would improve the precision of the
collected friction data.

2.2.4 Selection of Form of Precision Estimates

A review of statistics of Final State System in Table 2-1 indicates that there are no
significant correlations between averages and standard deviations. Therefore, standard
deviations will be statistically tested if they can be combined for the precision estimate
development. Statistical F-test was performed to examine the significance of the
differences in variances of friction measurements from different surfaces and different
speeds as explained in the following sections.

2.2.4.1 Test of Significance on Standard Deviations from Different Surfaces

Statistical F-test was performed to examine the significance of the differences in
variances of friction measurements from different surfaces. The results of the F-test are
provided in Table 2-3. The comparison of the computed and critical F values in the table
indicates that for 1% level of significance the repeatability and reproducibility values of
the three surfaces are not significantly different. Therefore, the standard deviations in
Table 2-1 for the three surfaces were combined as reported in Table 2-4.
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Table 2-3- Computed F- and critical F- values for comparison of precision estimates for different surfaces of
TTI measurements

CD”;?;Q?;’; o I:"Eg:::fEES Critical F CDmZUtEd F Decision CDmF;'ftEd F Decision
Surfaces Frredom ' "

Pad 1 vs. Pad 2 3, 31 2.36 1.57 Accept 1.68 Accept

Pad 1 vs. Pad 3 31, 31 2.36 1.02 Accept 1.15 Accept

Pad 2 vs. Pad 3 3,3 2.36 1.61 Accept 1.63 Accept

Note: The critical F values =tand for 99% level of confidence.

Table 2-4- Combined standard deviations for friction numbers of different surfaces (Pads) at TTI

System ?E_;T_z Repeatability Std | Reproducibility Std
30 0.85 1.78
Final a0 0.83 2.1
50 0.8 175

2.2.4.2 Test of Significance on Standard Deviations from Different Speeds

The evaluation of differences in variability of TTI friction measurements at different
speeds would determine if statistics from different speeds could be combined. An F-test
was performed to examine the significance of the differences. The results of the F-test are
provided in Table 2-5. The comparison of the computed and critical F values in the table
indicates that for 1% level of significance the repeatability and reproducibility of the
friction numbers are not significantly different when measured at speeds of 30, 40, or 50
mph (48.2, 64.4, and 83.3 km/h). Therefore, the standard deviations of the three speeds
were combined as reported in Table 2-6.
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Table 2-5- Computed F- and critical F- values for comparison of the precision estimates for different speeds of
TTI friction measurements

. Degrees
C f C ted F C ted F
emparisan tor of Critical F ompute Decizion ampute Decision
Speeds L Ss

Frredom

30 vs, 40 33, 34 272 1.04 Accept 1.41 Accept

30 vs, 50 32, 33 2.3 1.15 Accept 1.01 Accept

40 vs, 50 34, 32 2.31 1.1 Accept 1.4 Accept

Note: The critical F values stand for 99% level of confidence.

Table 2-6- Combined repeatability and reproducibility precisions for frictional properties of TTI measurements

System Pooled 5, | d2s-5, | Pooled g | d2s-5g

Final (30, 40, 50 mph)|| 0.83 2.35 19 537
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Figure 2-1- Box plots and h and k statistics for friction numbers of TTI Initial State System at 40 mph
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Figure 2-2- Box plots and h and k statistics for friction numbers of TT1 Final State System at 30 mph
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Figure 2-3- Box plots and h and k statistics for friction numbers of TT1 Final State System at 40 mph
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Figure 2-4- Box plots and h and k statistics for friction numbers of TTI Final State System at 50 mph
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2.3 ANALYSIS OF TRC FRICTION DATA

2.3.1 Analysis of Arrival State System Measurements

The Arrival (ARR) State System measurements were made upon arrival of the systems to
the TRC test center prior to any adjustments. The ARR data available for analysis were
collected using ribbed 501 tire. The ARR Data are provided in Appendix C and shown on
box plots in Figure 2-5, Figure 2-6, and Figure 2-7 with the state systems identified
numerically from 1 to 12. The data were collected from 12 replicate runs on three
different surfaces (pads) using 12 state systems operated at 20 mph (32.2 km/h), 40 mph
(64.4 km/h), and 60 mph (96.6 km/h).

The h- and k- statistics for the Arrival State Systems are provided in Tables C-1 through
C-3 of Appendix C and displayed in Figure 2-5, Figure 2-6, and Figure 2-7. At 20 mph,
the k-statistic of Pad 4 and Pad 6 using System 10 exceeded the critical k- values and
were eliminated from the analysis (Table C-1 and Figure 2-5). At 40 mph, the h-statistic
of Pad 6 using System 9 exceeded the critical h value and was eliminated from the
analysis (Table C-2 and Figure 2-6). At 60 mph, the k-statistic from Pad 6 using System 1
exceeded the critical k value and was eliminated from the analysis (Table C-3 and Figure
2-7). The remaining data were re-analyzed according to E 691 method to determine the S;
and Sr standard deviations shown in Table 2-7 and Table 2-8.

Table 2-7- Averages and standard deviations of TRC Arrival friction measurements using 501 tire

Type of speed No. of Average Repeatability 5td Reproducibility Std

Data & Tire| (mph) | Systems | pad4 | Pad5 | Pad6 | Pad4 | Pad5 | Pad6 | Pad4 | Pad5 | Pad6

20 12 20.2 49.4 71.8 1.32 1.38 2.31 3.29 3.28 8.82
Arrival 501 40 12 14.9 47.1 62.8 1.29 1.32 2.36 2.57 3.15 3.88
60 12 12.0 48.6 30.4 1.03 1.49 2.08 2.64 3.48 4.96

Table 2-8- Coefficient of variation of TRC Arrival friction measurements using 501 tire

Type of Speed No. of Repeatability CV % Reproducibility CV %

Data & Tire| (mph) | Systems

Pad4 | Pad5 | Pad6 || Padd4 | Pad5 | Padb

20 12 9.0 2.8 3.2 16.26 6.63 9.50
Arrival 501 40 12 8.7 2.8 3.8 17.28 6.69 6.19
60 12 8.6 31 4.1 22.03 7.16 9.84
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Figure 2-5- Box plots and h and k statistics for friction numbers of TRC Arrival State System at 20 mph
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Figure 2-6- Box plots and h and k statistics for friction numbers of TRC Arrival State System at 40 mph
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Figure 2-7- Box plots and h and k statistics for friction numbers of TRC Arrival State System at 60 mph
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2.3.2 Analysis of Departure State System Measurements

The Departure (DEP) State System measurements were made after the adjustments were
applied to the state systems to put them into compliance with ASTM E 274 (AASHTO T
242). The DEP State Systems were operated on the three surfaces of Pads 4, 5, and 6 and
at three speeds of 20, 40, and 60 mph (32.2, 64.4, 96.6 km/h). There were 50 sets of data
available for analysis. The data were collected from left or right wheel of the 1%, 2", or
both friction systems of 12 states collected over the past 5 years. The DEP State System
data are provided in Appendices E and F and are identified numerically from 1 to 35 for
ribbed 501 tire and from 1 to 15 for smooth 524 tire.

2.3.2.1 Data from Ribbed 501 Tire

The DEP State System data using 501 tire at 20, 40, and 60 mph (32.2, 64.4, and 96.6
km/h) are shown on box plots in Figure 2-8, Figure 2-9, and Figure 2-10. There were 35
sets of data collected over the past 5 years from 12 replicate runs on three different
surfaces using one or more friction measuring systems of 12 states. The h- and k-
statistics of the DEP State Systems are provided in Appendix D and are also displayed in
Figure 2-8, Figure 2-9, and Figure 2-10. As indicated from the tables and figures, based
on the exceedance of h or k statistics from critical values, 4 sets of data were eliminated
from 20 mph measurements (Table D-1 and Figure 2-8), 4 sets of data were eliminated
from 40 mph measurements (Table D-2 and Figure 2-9), and 6 sets of data were
eliminated from 60 mph measurements (Table D-3 and Figure 2-10). The remaining data
were re-analyzed according to E 691 method to determine the S, and Sgr standard
deviations shown in Table 2-9 and Table 2-10.

Table 2-9- Statistics of TRC Departure friction measurements for 501 tire

Type of speed No. of Average Repeatability Std Reproducibility Std

Data &Tire| (mph) | Systems| p.44 | pads | Pad6 | Pada | Pads | Pad6 | Pada | Pad5 | Pad6

20 35 19.9 49.8 74.1 1.85 1.22 2.79 3.16 2.39 512

Departure
co1 40 35 13.6 47.2 61.4 1.13 1.15 2.55 217 2.20 512
60 33 10.3 48.1 50.7 0.94 1.66 2.40 1.34 2.7 4,81

Table 2-10- Coefficient of variation of TRC Departure friction measurements for 501 tire types

Type of Speed No. of Repeatability CV % Reproducibility CV %

Data & Tire| (mph) | Systems

Pad4 | PadS | Pad6 | Pad4 | Pad5 | Pad6

20 35 9.3 2.5 3.8 15.88 | 4.79 6.91
Departure
40 35 8.3 24 4.2 1595 | 4.66 8.34
L01
60 33 9.0 34 4.7 17.82 | 5.63 9.47
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Figure 2-8- Box plots and h and k statistics for friction numbers of TRC Departure State System with 501 tire at 20 mph
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Figure 2-9- Box plots and h and k statistics for friction numbers of TRC Departure State System with 501 tire at 40 mph
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Figure 2-10- Box plots and h and k statistics for friction numbers of TRC Departure State Systems with 501 tires at 60 mph
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2.3.2.2 Data from Smooth 524 Tire

The DEP State System data from 524 tire at 20, 40, and 60 mph (32.2, 64.4, and 96.6
km/h) are shown on box plots in Figure 2-11, Figure 2-12, and Figure 2-13. There are
fifteen sets of data available from 524 tire for analysis of precisions of friction
measurements. The data were collected over the past 5 years from 12 replicate runs on
three different surfaces using one or more friction measuring systems of 12 states. The h-
and k- statistics of the DEP State Systems are provided in Tables E-1 through E-3 of
Appendix E and are displayed in Figure 2-11, Figure 2-12, and Figure 2-13. As indicated
from the tables and figures, based on exceedance of k statistics from critical value, 2 sets
of data were eliminated from 20 mph measurements (Table E-1 and Figure 2-11), 1 set of
data was eliminated from 40 mph measurements (Table E-2 and Figure 2-12), and 3 sets
of data were eliminated from 60 mph measurements (Table E-3 and Figure 2-13). The
remaining data were re-analyzed according to E 691 method to determine the S; and Sg
precision estimates shown in Table 2-11 and Table 2-12.

Table 2-11- Statistics of TRC Departure friction measurements for 524 tire types

Type of speed No. of Average Repeatability 5td Reproducibility Std

Data &Tire| (mph) | Systems | o4 | pads | Pad6 | Pada | Pads | Pad6 | Pad4 | Pads | Pad6

20 15 16.6 50.9 65.8 1.55 1.29 3.19 2.78 2.75 3.90

Departure
c2a 40 15 9.2 44.4 37.9 0.66 1.24 3.78 2.10 2.52 6.22
60 13 6.2 41.3 22.3 0.57 1.75 2.23 142 2.70 4.69

Table 2-12- Coefficient of variations of TRC Departure friction measurements using 524 tire

Type of speed No. of Repeatability CV % Reproducibility CV %

Data & Tire|| {mph) | Systems

Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Pad6

20 15 9.4 2.5 4.8 16.8 5.4 9.0
Departure
40 15 7.1 2.8 10.0 22.7 5.7 16.4
524
60 13 9.2 4.2 10.0 22.9 6.5 21.0

21

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23017

‘paniasal Sybu | "S22uaIds Jo Awapeay [euonen 1ybuAdod

NCHRP Web-Only Document 142: Precision Estimates of AASHTO T 242

Departure 524 Tire 20mph Pad 4 Departure 524 Tire 20 mph Pad 4 Departure 524 Tire 20 mph Pad 4
250
S 1.80 =
_ 3.00 — k critical
200 . 1. I h cmlcall“ 160
E I 1 I l 200 1.40
150 T 1T 17 100 1.20
z I ¢+l [} 1 : | 1.00
10,0 = 0.00 — I S R - l —— 0.80
4 5 t{ 7T 8 % 10 11 12 1:I 14 15 0.60
50 -1.oo 0.40
2.00 0.20
0.0 —— T 0.00
2 3 4 5 &6 7T & 9 10 11 12 13 14 15 -3.00 12 3 4 65 & 7 8 8 10 11 12 13 14 156
Lab Number Lab Number Lab Number
Departure 524 Tire 20 mph Pad 5 Departure 524 Tire 20 mph Pad 5 Departure 524 Tire 20 mph Pad 5
60.0
3.00 h critical I— 1.80 k criticallf
E5.0 T I 1.60
i i } T } 2.00 .
50.0 T I T T I I I
i i t 1 1 J_ 1.00 | 120
Z 0 s | | 1.00
= 0.00 1 ! T T T T 2 T T T 0.80
200 :l 1 4 5 7] sl 9 10 11 12 13 14 15 0.60
-1.00
0.40
350
-2.00 0.20
30.0 — 77— 0.00 L T T T T T
2 3 4 5 B 7 B 9 1011 12 13 14 15 -3.00 1.2 3 4 5 8§ 7 8§ 98 10 11 12 13 14 15
Lab Number Lab Number Lab Number
Departure 524 Tire 20 mph Pad 6 Departure 524 Tire 20 mph Pad 6 Departure 524 Tire 20 mph Pad 6
90.0 —
T 300 h critical 250 k critical
w00 _ [erteal ferteal
700 i - { i ry T i T 2.00 2.00
SRR 11
s 1 T T 1.00 1.50
£ =00 : | | '
- = 0.00 ¢ | Ll x '
00 4 5 A8 9 1011 113 1415 00
300 -1.00 -
200 -2.00 | |
00— 0.00 11—
2 3 4 56 7 8 9 10111213 14 15 300 1.2 3 4 B & 7 & 9 10 11 12 13 14 15
Lab Number Lab Number Lab Number

Figure 2-11- Box plots and h and k statistics for friction numbers of TRC Departure State Systems with 524 tires at 20 mph
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Figure 2-12- Box plots and h and k statistics for friction numbers of TRC Departure State Systems with 524 tires at 40 mph
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Figure 2-13- Box plots and h and k statistics for friction numbers of TRC Departure State Systems with 524 tires at 60 mph
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2.3.3 Comparison of TRC Arrival and Departure Precisions

The comparison of the ARR and DEP statistics would indicate if the calibration process
improves the precision of the frictional measurements. Table 2-13 provides the pooled
standard deviations of the ARR and DEP State Systems with 501 tire. The comparison of
the standard deviations in the table indicates that 4 out of 6 DEP standard deviations are
smaller than those of ARR. This shows that the calibration process in addition to making
adjustment to the friction measurements would improve the precision of the collected
friction data.

Table 2-13- Pooled repeatability and reproducibility standard deviations of 501 tire Arrival and Departure
friction data

Type of Repeatability Reproducibility
Measurement Pad 4 Pad 5 Pad 6 Pad 4 Pad 5 pad 6
Arrival (501 tire) 1.82 1.40 225 | 3. 3.31 5.36
Departure (501 tire) 1.85 1.36 2.58 3.16 2.44 5.02

2.3.4 Selection of Form of Precision Estimates

A review of statistics of TRC Departure State System in Table 2-9 and Table 2-11
indicates that there are no significant correlations between averages and standard
deviations. Therefore, standard deviations will be statistically tested if they can be
combined for the precision estimate development. Statistical F-test was performed to
examine the significance of the differences in variances of friction measurements from
different tire types, different surfaces, and different speeds as explained in the following
sections.

2.3.4.1 Test of Significance on Standard Deviations of 501 and 524 Tires

The results of the F-test on significance of difference between standard deviations of 501
and 524 tires are provided in Table 2-14 and Table 2-15. The comparison of the
computed and critical F values in the tables indicates that for 1% level of significance the
repeatability and reproducibility standard deviations of the two tire types are not
significantly different. Therefore, the standard deviations in Table 2-9 and Table 2-11 for
the three surfaces and the three speeds were combined as reported in Table 2-16.
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Table 2-14- Computed F- and critical F- values for comparison of precision estimates of 501 and 524 tires for
different speeds

5 5

Speed, mph Degrees Critical | Computed | Decision Eumpnuted Decision
of Freedom F F F

20 44, 104 1.76 1.12 Accept 1.20 Accept

40 104, 44 1.88 1.78 Accept 1.38 Accept

60 102,42 1.94 112 Accept 1.08 Accept

Note: The critical F values =tand for $9% level of confidence.

Table 2-15- Computed F- and critical F- values for comparison of precision estimates of 501 and 524 tires for
different surfaces

5. Sq
Surface Degrees Critical | Computed | Decision | Computed | Decision
of Freedom F F F
Pad4 102,42 1.54 1.77 Accept 1.28 Accept
Pad5 44, 104 1.76 1.12 Accept 1.18 Accept
Pad6 44,104 1.78 1.47 Accept 1.26 Accept
Mote: The critical F values stand for 55% level of confidence.
Table 2-16- Pooled repeatability and reproducibility standard deviations of 501 and 524 tires
Speed Repeatability Reproducibility
(mph) Pad 4 Pad 5 Pad 6 Pad 4 Pad 5 Pad 6
20 1.71 1.26 2.99 297 2.57 5.52
40 0.93 1.19 3.22 214 2.37 5.70
60 0.77 1.70 231 1.65 2.70 4.75

2.3.4.2 Test of Significance on Standard Deviations from Different Speeds

The evaluation of significance of differences in variability of TRC pooled friction
measurements at 20, 40, and 60 mph (32.2, 64.4, and 96.6 km/h) in Table 2-16 would
determine if statistics from different speeds could be combined. An F-test was performed
to examine the significance of the differences. The results of the F-test are provided in
Table 2-17. The comparison of the computed and critical F values in the table indicates
that for 1% level of significance the repeatability and reproducibility of the friction
numbers from pads 5 and 6 are not significantly different at 20, 40, or 60 mph. However,
the repeatability of friction measurements of Pad 4 at 20 mph is significantly larger than
those at 40 and 60 mph. In addition, the reproducibility of friction measurements of Pad 4
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at 20 mph is significantly larger than that at 60 mph. Therefore, for Pads 5 and 6 the
standard deviations of the three speeds were pooled and for Pad 4 the largest repeatability
and reproducibility values would be selected for precision estimate determination as
shown in Table 2-18.

Table 2-17- Computed F- and critical F- values for comparison of precision estimates of different speeds

S, S
Surface Comparison| Degrees | Critical Computed Decision Computed Decision
(mph) |of Freedom F F F
Pad4 20vs 40 49,49 1.95 341 Accept 1.94 Accept
Pad4 20vs 60 49,45 2.00 4.87 Accept 3.26 Accept
Pad4 40 vs 60 49, 45 2.00 1.43 Accept 1.69 Accept
Pad 3 20vs 40 49, 49 1.95 1.11 Accept 1.18 Accept
Pad 3 20 vs 60 49, 45 2.00 1.84 Accept 1.10 Accept
Pad 3 40 vs 60 49, 45 2.00 2.04 Accept 1.30 Accept
Pad e 20vs 40 49, 49 1.95 1.16 Accept 107 Accept
Pad e 20 vs 60 49, 45 2.00 1.67 Accept 1.35 Accept
Pade A0 vs 60 49,45 2.00 1.54 Accept 1.44 Accept

MNote: The critical F values stand for 99% level of confidence.

Table 2-18- Combined standard deviations of the 3 speeds for TRC surfaces

Surfaces Repeatability Reproducibility

Pad 4 1.7 2.97
Pad 5 1.40 2.55
Pad 6 2.87 5.34

2.3.4.3 Test of Significance on Standard Deviations from Different Surfaces

The evaluation of differences in variability of TRC friction measurements from different
surfaces would determine if those statistics can be combined. Statistical F-test was
performed to examine the significance of the difference in variances of friction
measurements from different surfaces in Table 2-18. The results of the F-test are
provided in Table 2-19. The comparison of the computed and critical F- values in the
table indicates that for 1% level of significance the repeatability and reproducibility
values of Pads 4 and 5 are not significantly different but they are significantly different
from those of Pad 6. Therefore, as reported in Table 2-20, the standard deviations of
Pads 4 and 5 in Table 2-18 are combined and those of Pad 6 are reported separately.
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Table 2-19- Computed F- and critical F- values for comparison of precision estimates of different TRC surfaces

5 5.

Comparison Degrees Critical Computed | Decision |Computed | Decision
of Pads of Freedom F F F
4ys. 5 149, 145 1.42 0.67 Accept 0.74 Accept
4vs. 6 149, 145 1.42 2.82 Reject 3.23 Reject
Svs. 6 149, 149 1.40 4.19 Reject 4.38 Reject

Mote: The critical F values stand for 99% level of confidence.

Table 2-20- Combined repeatability and reproducibility precisions for frictional properties of TRC

measurements
Repeatability Reproducibility
Surface
1s d2s 1s d2s
Pads 4 &5 1.31 3.70 2.44 6.90
Pad 6 2.87 8.12 5.34 15.11

24 COMPARISON OF TTI AND TRC PRECISIONS

The comparison of the repeatability and reproducibility standard deviations of TTI (Table
2-6) and TRC (Table 2-20) friction measurements would indicate if the standard
deviations can be combined. Statistical F-test was performed to examine the significance
of the difference in variances of friction measurements from the two centers. The results
of the F-test on pooled variances of TTI and pooled variances of Pad 4 and 5 of TRC are
provided in Table 2-21. The comparison of the computed and critical F-values in the
table indicates that for 1% level of significance the pooled repeatability of TTI
measurements is significantly smaller than the pooled repeatability of Pads 4 and 5 of
TRC. However, the reproducibility values are not significantly different. Since the same
procedure should be followed for both repeatability and reproducibility, the larger of the
standard deviations of the two centers that correspond to TRC surfaces would be used for
the precision estimates development of AASHTO T 242,
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Table 2-21- Computed F- and critical F- values for comparison of variances of TTI and TRC friction

measurements
5, 5e
Comparison Degrees Critical Computed Decision | Computed | Decision
of Freedom F F F
TTI & TRC 295, 98 1.50 2.49 Reject 1.64 Accept

Mote: The critical F values stand for 899% level of confidence.

2.5 PRECISION ESTIMATES FOR AASHTO T 242

Since the variances of frictional measurements from TRC were significantly different
from those of TTI test centers, the larger variances of the two sets were used to develop
the precision estimates for AASHTO T 242. The pooled variances of Pads 4 and 5 of
TRC were also kept separate from those of Pad 6. This pad, which is a hot mix asphalt
surface, provided significantly larger variances than all other surfaces. Table 2-22
provides the proposed precision estimates for AASHTO T 242.

Table 2-22- Repeatability and reproducibility precisions for frictional measurements of various pavement

surfaces
Repeatability Std Reproducibility 5td
Surface
1s d2s 1s d2s
Hot Mix Asphalt 2.87 8.12 5.34 15.11
Other surfaces 1.56 4.42 2.77 7.84

26 COMPARISON WITH CURRENT PRECISION ESTIMATE IN AASHTO
T 242

The current version of AASHTO T 242 includes only a repeatability standard deviation
that can be compared with the repeatability standard deviation computed in this study.
The repeatability standard deviation is reported as 2 FN (friction number unit) in
AASHTO T 242-96 (2004), which is smaller than the proposed standard deviation for hot
mix asphalt surface (2.87 FN) and larger than the repeatability proposed for other
surfaces (1.56 FN). There is no reproducibility standard deviation reported in the current
version of AASHTO T 242.
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CHAPTER 3- CONCLUSIONS AND RECOMMENDATIONS

3.1 CONCLUSIONS

This study was conducted to prepare precision estimates for AASHTO T 242, “Frictional
Properties of Paved Surfaces Using a Full-Scale Tire.” The data for this study were
collected by Texas Transportation Institute (TTI) and Transportation Research Center
(TRC) for evaluation of state friction measurement systems. The measurements were
done using state systems as they initially arrived to the center and after they were
calibrated to be in compliance with AASHTO T 242. Each individual state system was
operated with 12 repeats, on three different surfaces, at three different speeds. The TTI
surfaces consist of seal coat over HMA, seal coat and sand over hot mix asphalt (HMA),
and concrete and the speeds include 30, 40, and 50 mph (48.2, 64.4, 83.3 km/h). The
TRC surfaces consist of thick coating of coal-tar emulsion over HMA, grade 5 aggregate
(screened -1/4 + 10) set in epoxy over HMA, and finish coat of Ohio DOT HMA. The TRC
speeds include 20, 40, and 60 mph (32.2, 64.4, and 96.6 km/h).

The statistics of the friction numbers were computed for both Initial (Arrival) and Final
(Departure) measurement systems. The comparison of the statistics from the initial
(arrival) measurements indicated that the calibration of the state systems in addition to
providing adjustments to the measurement values, would improve the precision of the
measurements.

The evaluation of the relation between standard deviations and averages of the friction
data indicated that there is no significant correlation between standard deviations and
averages of sets of friction values. This showed that standard deviations are applicable as
precision estimates regardless of the average friction of the surfaces.

The precision estimates of AASHTO T 242 were computed using the statistics of TTI
Final and TRC Departure Sate Systems. Statistical F-test was conducted to evaluate the
difference in the repeatability and reproducibility standard deviations of the friction
measurements from different tire types, different surfaces, different speeds, and different
state systems of the two test centers. Results of the F-test indicated that for a 1% level of
significance, the difference between the standard deviations of different speeds was not
significant and they were combined. However, standard deviations of the surfaces in
some cases were significantly different. For the case of hot mix asphalt surface, which
had significantly larger standard deviation than all other surfaces, the precision estimates
were reported separately. For other cases, the standard deviations of several surfaces were
either combined or the larger one of them were selected for precision estimate
development.

The comparison of the computed repeatability standard deviation and the current
repeatability standard deviation in AASHTO T 242 indicated that the 2 FN (friction
number unit) reported as the repeatability standard deviation in AASHTO T 242-96

30

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23017

Precision Estimates of AASHTO T 242

NCHRP Web-Only Document 142: Precision Estimates of AASHTO T 242

(2004) is smaller than the standard deviation proposed for hot mix asphalt surface (2.87
FN) and larger than the repeatability proposed for other surfaces (1.56 FN).

3.2 RECOMMENDATIONS

The current version of AASHTO T 242 only includes a repeatability standard deviation,
which is different from the ones computed in this study. It is recommended to adopt the
precision statement provided in Section 3.3, which includes repeatability and

reproducibility estimates based on a wide range of friction values measured according to
the most recent version of AASHTO T 242 by state friction systems.
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3.3 PRECISION STATEMENT FOR AASHTO T 242

PRECISION STATEMENT FOR AASHTO T 242 “FRICTIONAL PROPERTIES
OF PAVED SURFACES USING A FULL-SCALE TIRE”

X. Precision and Bias
X.1 Precision

X.1.1 Single Operator Precision - The single operator standard deviation (1s limits)
for friction number (FN) is shown in Table X-1. The results of two properly conducted
friction test on the same surface, by the same operator, and using the same equipment,
should be considered suspect if they differ by more than d2s single-operator limits shown
in Table X-1.

X.1.2 Multilaboratory Precision - The multilaboratory standard deviation (1s limits)
for friction number (FN) is shown in Table X-1. The results of two properly conducted
tests on the same surface, by different operators, using different systems, should be
considered suspect if they differ by more than d2s multilaboratory limits shown in Table
X-1.

Table X-1- Precision Estimates

Acceptable Range of

Condition of Test and Test Property Standard Deviation, %
Two Test Results, %
(15)° (d2s)®
Single-Cperator Precision:
Hot mix asphalt 2.87 8.12
Other surfaces 1.56 4.42
Multilaboratory Precision:
Hot mix asphalt 5.34 15.11
Other surfaces 2.77 7.84

? These values represent the 1s and d2s limits described in ASTM Practice C670. Note: These limits are determined
based on 6696 data from evaluation of 24 state friction systems calibrated and tested at TTI and TRC test
centers. The TTI surfaces consist of seal coat over HMA, seal coat and sand over HMA, and concrete and
the speeds include 30, 40, and 50 mph (48.2, 64.4, 83.33 km/h).The TRC surfaces consist of thick coating of
coal-tar emulsion over HMA, aggregate (screened -1/4 + 10) set in epoxy over HMA, and finish coat of
Ohio DOT HMA and the speeds include 20, 40, and 60 mph (32.2, 64.4, and 96.6 km/h).

X.2 Bias
No information can be presented on the bias of the procedure because no material having

an accepted reference value is available.
32
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Table A-1- Initial State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Initial 40 mph w_bar = h k w_bar_corr S _corr

Lab
Mo || Padl [Pad 2] Pad 3| Padl [Pad 2| Pad 3| Padl | Pad 2 [Pad 3f| Padl [Pad 2) Pad 3| Padl |Pad 2|Pad 3| Pad] | Pad 2 | Pad 3 || Padl |Pad 2| Pad 3
A 182 2649 426 | 1285 | 27AT] HE3 | 148 123 L8 | 047 [ 004 | 047 ) 178 | 073 | 12 |(FALSE| 27.87 | 4162 [[FALSE| 123 116
1898 261 40
127 282 404
187 277 40.8
17E 0.4 42E
1743 294 406
194 284 403
182 272 435
w3 273 417
23z 264 427
154 284 427
124 278 40.1
E 180 286 416 | 189 [ 2903 42 0¥ 214 190 ff 072 | 083 | 01 ) 085 | 138 | 186 ([ 1833 | 2903 |FALSE( 0.1 214 |FaLSE
1958 a4 344
128 b ara
125 284 403
185 285 354
182 280 46
174 231 HE
125 A | bei: R
194 29.2 388
124 270 40.8
177 244 jei:
173 294 ara
[ 211 275 400 [ 2080 [ 2774 3933 )| 057 nsz 113 023 [ 040 | 107 | 0ES | 034 | 10 || 2050 | 2774 | 3933 ([ 057 05z 113
209 285 364
205 274 et el
214 2EE 334
20.1 282 bR
207 278 40.7
2ns 283 346
201 274 336
2ne 275 aes
194 279 383
198 280 pek: |
204 278 40.2
E 128 227 309 | teze | 2201 2EER ) 09h e [ 087 | -162 | 181 | 083 114 | 038 | 085 ) 1e2e | 2201 | 28EE ) 055 0ED 0.gy
166 221 40.1
163 220 384
165 213 40.7
156 218 ek |
180 233 40.8
160 221 401
152 2148 et )
161 222 ek |
187 210 40.0
153 2148 3849
B8 220 401
F 2158 2849 432 || 248 [ 27a3) 4285 ) 050 264 | 0EBE || 0BT | 016 123 || 060 [ 164 | DEY || 2143 |FALSE| 4285 || 050 |FALSE| 0E2
218 208 1.8
210 294 429
221 292 431
2n4 294 441
2z0 282 434
22z 285 42.0
212 270 431
210 an7 420
2158 288 433
218 270 424
208 278 42.4
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Table A-1 (Cont.) - Initial State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Initial 40 mph #_bar 5 h k. #_bar_carr S_corm
Lab
Mo || Pad1 | Pad 2| Pad 3| Pad1|Pad 2| Pad 3)| Pad1 | Pad 2 [Pad 3 Pad1|Pad 2| Pad 3|| Padi |Pad 2|Pad 3|| Pad1 [ Pad 2 | Pad 3|| Padil | Pad 2 Pad 3
k|| zza | asz | 421 [[ezer[zasefazaz | o5 [ 124 [oas | 1o | oga | oeo || oge | 113 | o34 || 2247 | 2062 | 4ziz || 063 | 134 | 05
a0 | e | s
zze | mor | 420
222 | 208 | s
225 | 2am | 42d
220 | ess | 430
26 | 270 | 7
227 | 287 | #23
233 | 288 | #s
z21 | zan | 423
z21 | 27w | 423
2ze | o0 | 49
Lo|[ 236 | 228 | 421 [[eevs[atas[4emafors [ 192 [osSs | 124 [ 130 | 107 || om0 | o7z | 057 || 2275 | #1358 | 4283 || o6 | 12 | 058
231 | a3 | 427
226 | oa | szs
234 | me | sz7
238 | 33 | s30
225 | 208 | 4
e | ana | 427
217 | zam | 429
zar | e | szs
217 | a0n | 423
zzE | a0 | 424
zze | a0z | sz
M| tes | ozes | 4o |T1aae [zan [eessf orz [ o1z [oes [ ooze | o [ om0 oer | ore | ose | sz | ozen [ sese | orz | 1z | ose
200 | 261 | 335
201 | 235 | 395
82 | 233 | 395
3 | 2383 | 408
w2 | 233 | #12
199 | 240 | 395
w0 | 227 | 396
w2 | 2z | 2z
39 | 233 | 400
194 | 254 | 399
w6 | z3: | a0
Mumber of Labs with Data] 200 [ 800 [ 200 [ so0 | soo0 [ soo [ so0 [ soo [ soo [ so0 ] soo [ oo 7oo [ 7oo [ 7o0 [ 7o0 [ 7oo | 700 ]
#_dbl bar i Sa SrisSR h Critical k. Critical Corrected ¥_dbl_bar ! Si ||Carrected 51! SR
1999 [2ras [ 4093 ves | 155 [ roz | ess [ o5 [ 295 || 155 [ 155 [ 155 || 2004 [ erav | s |[ oes [ 135 | ose
22z | am [ 14e | 2ae | 334 [ 177 zan | 324 | 147 | zes [ 247 | 1sE
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APPENDIX B- TTI FINAL STATE SYSTEM FRICTION MEASUREMENTS
AND THE CORRESPONDING STATISTICS
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Table B-1- Final State System measurements at 30 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 30 mph #_bar 5 h k #_bar_corr 5 corr

Lab
Mo || Padl | Pad2 | Pad3 || Padi | Pad2 | Pad3 || Padi | Pad2 | Pad3 | Padl| Pad2 | Pad2 || Padl | Pad2 | Pad3 | Padl | Pad2 | Pad3 | Padl | Pad2
E 228 HE 436 | 2148 [ 2957 | #4453 | 151 212 126 033 041 0.55 178 193 134 ||FALSE|FALSE| #4453 ||[FALSE|FALSE
225 ik 427
228 HE 431
234 3z 453
221 286 430
204 294 457
204 | 290 | 458
206 273 456
128 | 283 | 464
198 276 445
198 | 288 | 448
prachi] 270 4.7
[ 216 | 287 | 414 | Z000Z | 208 | 486 [ 099 [ 109 073 || 073 | 032 | 086 116 | 099 | 084 || 2002 | 2808 | 486 || 099 | 109
210 244 427
206 278 4“7
215 272 429
201 282 414
193 277 403
185 274 423
196 297 1.8
194 276 403
1.0 278 422
124 270 411
196 | 268 | 426
u} 20.3 294 434 | 2021 | 2RET | 4243 | 020 0.ED 0gn || 082 | 003 | 066 || 023 | 064 086 || 2021 | 2267 | 4243 00 0ED
e | 283 | 427
204 245 4316
0.0 | 296 | #H3
20.3 285 420
e | 279 | 414
20.3 288 Lak:]
194 280 434
200 282 430
20.3 2843 427
201 281 1.8
201 288 420
E 208 288 435 | 2047 [ 2708 | 4245 (| 047 101 127 039 -0FE | 0585 (| 0855 | 092 135 | 2047 | 27158 | 4245 047 101
208 283 405
208 269 437
204 286 Laki]
x4 | 271 431
211 2E.8 424
.z | 287 | 428
212 278 430
134 ErAl 413
194 2E.8 442
2.3 | 262 | 430
JER] 2E.0 40.0
F 205 298 450 || 2006 [ 2963 | 4347 (| 080 043 063 || -062 | 048 022 || 053 | 085 087 || 20006 | 2968 | 4347 050 043
202 0.9 438
20.2 247 4343
204 295 432
203 288 438
206 31 4.1
20.2 0.7 435
128 | 288 | 440
a7 280 441
194 | 293 | 442
198 286 434
193 | 2948 | 448
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Table B-1 (Cont.) - Final State System measurements at 30 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 30 mph w_bar = h k #_bar_conr S _ocorr

Lab
Mo | Padl | Pad2 | Pad3 || Padl| Pad2 | Pad? || Padl | Pad2 | Pad3 || Padl | Pad2 [Pad 2| Padl [ Pad2 | Pad3 || Padl | Pad2 | Pad3 || Padl | Pad2 | Fad3
H 237 308 499 )| 2301 | 3003 | 4886 (| 110 066 170 163 063 270 130 00 181 230 | 30,03 [FALSE| 110 066 | FALSE
226 308 465
223 a0 527
222 0.2 433
T | 285 | 494
223 | Ho | 463
Z21 | 300 | 478
236 234 454
237 235 458
234 233 456
255 241 80.0
242 | 308 | 473
oA | ZA5 | 4l || 1933 | 2845 | 4234 || 10d | 00 086 || 125 | o4 | 081 128 | 084 | 053 || 1933 | 2346 | 4234 || 103 [ 070 | 05E
188 285 426
1849 283 425
184 283 428
13.0 241 427
189 | 285 | 430
187 | 88| #H2
| e | #Ha
131 286 47
206 281 427
218 26.8 424
186 23.0 428
J 187 | 305 | 420 || 1941 | 2352 | 4281 || 044 | 142 086 || 120 | 023 | 037 08 | 124 081 (| 194 | 2332 | 4281 || 044 | 142 056
187 3 430
204 | 307 | 425
192 232 421
19.4 233 422
13.2 282 434
193 281 434
182 | ZE0 | 448
188 | 07| 428
198 | 283 | #H8
1849 320 438
193 287 421
K 207 41 432 || 2180 | 3247 | 4349 09 132 033 063 168 -0z ff 107 120 043 2180 [ 3217 | 4343 0. 132 04z
233 332 434
4 A | 437
22T | 3| 444
brac 1 B ] 431
212 2 446
210 324 431
228 3 432
28 | 323 | 421
HE | M3 | 438
208 | Hz | 482
213 239 421
L 244 a2z 440 )l 2271 | 3074 [ 4366 | 073 085 04 133 033 006 || 086 | 077 044 22V 3074 | 4365 | 073 085 04
234 304 438
235 309 431
223 | 3048 | Hz2
223 | o 44.1
228 | Mz | 438
224 2 433
221 309 433
221 e 435
2148 237 442
Z2R | A4 | 433
228 | 295 | 432
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Table B-1 (Cont.) - Final State System measurements at 30 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 30 mph A _bar 5] h k #_bar_comr S corr
Lab
Flo || Padl | Pad2 | Pad3 || Padl | Pad? | Pad3 || Padl | Pad2 | Pad3 || Pad1| Pad2 [ Pad3 | Padl | Pad2 | Pad3 || Padl | Pad2 | Padl || Pad1 | Pad2 | Pad3
5] 208 238 421 || 2043 [ 2433 [ 4140 061 0.94 0.ES -0 -212 -9 ff ov2 | 08 063 (| 2043 [ 2439 | 4140 061 0.94 0.ES
211 247 2
MO | 263 | 408
HO | 3| 407
204 | 48 | 408
203 26.4 415
.2 240 412
208 26.0 40.7
195 244 425
188 | 233 | 420
200 | 30| 421
19.9 | 240 | #14
M 27 2v0 448 M 2254 | 2656 [ 4461 |[ 076 052 0ro 120 -1.08 054 0aa | 047 074 (| 2254 [ 2656 | 4461 0.7e 052 0.
232 26.8 444
230 264 443
223 26.0 433
238 | Z6E | 480
HE | N5 | 44
223 | ZEE | 482
237 271 447
223 26.8 438
225 26.4 452
225 26.8 445
214 26.2 45.9

Mumber of Labs With Diat a)

[ 1z00 | 1zoo 1200

[ teo0 [ 1zoo | 1200

200 [ 1200 | 200 [ 1zo0 | oo | eoo

T oo T noo | noo

[ noo | moo | noo |

#_dbl barf Sy

SrfSH

h Critical [k Ceritical

Corrected ¥_dbl_bar { S

Cormrected Srf SR

2047 [ 2873 [ 4354

085 | 10 [ og4

zag [ 23 [ zas |57 157 [ 157

2043 | 2866 | 43.08

076 | 085 | 084

131 | 204 [ 197

164 | =30 | 2

136 | 213 | 0%

164 | z3 | 138
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Table B-2- Final State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 40 mph _har 5 h k w_bar_corr 5_corr
Lab
Mo || Padl | Pad2 | Pad3 || Padl [Pad2 | Pad3|| Padl |Pad 2| Fad 3| Padl |PadZ|Pad 3|| Padl |PadZ|Pad 3| Padl | Pad2 | Pad3 || Padl | Pad2 | Pad3
& 20.3 246 363 | 1889 | 202 [ 3T 0 121 | 075 || -043 | 101 [ 07 127 | 103 | 0485 (| 1899 [ 2402 | 37.83 oA 121 0.5
1898 246 383
132 |5 | 3
124 24 | 3|2
201 24.2 6.8
20.0 227 381
191 2649 38E
132 x4 | 377
185 25.0 3ITE
131 246 388
175 227 381
132 e | 383
E 133 ERE | 396 | 1939 | 2569 2G| 084 [ 119 [ 084 | -080 | 035 080| UF | 108 | 143 |[ 1239 | 2569 | 3215 (| 084 113 0.94
131 262 383
171 261 )
1949 24.3 380
134 3| 32
7.8 26.8 arE
173 241 3r3
127 208 eyl
133 64 | 383
7.7 .7 | 366
191 267 385
19.0 26.7 39.8
cC 7.7 248 | 375 (1904 [ 2482 3674 100 [ 105 [ 049 | 106 [ 069 | -LED | 153 | 094 | 061 | 1@ | 282 | 3674 (| 110 108 0.43
133 |7 | 360
174 2B.8 3E.E
173 2B.2 368
160 237 XAl
LCA| a7 | 376
180 24.8 368
196 234 365
187 242 367
125 a7 | 368
136 |5 | 361
18.5 24.8 364
O 211 26.3 390 | 1946 | 2524 [ 3930| 074 | 059 | 085 | 043 | 052 | -034) 102 | 083 | 107 |[ 1946 | 2624 | 35930 || 074 0483 085
134 |z | 390
1348 .z | 408
186 264 386
19.4 2E1 40.8
a2 265 9.0
1348 X A |
187 24.7 k=)
191 2B.9 383
185 23.8 396
137 251 3.3
2.2 | 245 | 393
E 187 26.3 388 || 1852 [ 2384 [ 3936 067 | OF4 | 126 || 081 | <108 | -032) 080 ) 066 | 159 ([ 1352 | 2384 | FALSE| 057 074 | FALSE
131 237 382
7.7 231 40.3
7.4 245 | 404
194 234 40.5
180 26.0 382
187 239 40,1
134 2r3 | 373
181 24.0 3494
154 234 a8z
18.0 23.0 are
13.48 235 | 408
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Table B-2 (Cont.) - Final State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 40 mph _har 5 h k w_bar_corr 5_corr
Lab
Mo || Padl | Pad2 | Pad3 || Padl [Pad2 | Pad 3| Padl |PadZ|FPad 3| Padl |Pad2|Pad 3|| Padl |PadZ|Pad 3| Padl | Pad2 | Pad3 || Padl | Pad2 | Pad3
F 196 261 398 || 1902 | 2BAT [ 3987 033 | 043 | 048 || -048 | 042 | -008) 046 | 044 | 061 ([ 1902 | 2661 | 3987 | 0.33 043 048
182 267 40.5
1l 283 | 401
125 64 | 392
182 24.7 383
188 2B.0 405
191 261 .y
1348 8.0 | 401
19.0 261 341
195 26.4 389
187 26.4 40.2
187 263 | 394
H Z26 | 325 | 438 || 2185 | 300 [ 4333 052 | 184 | OFO| 142 | .79 | 164 || 072 | 165 | 088 || 2185 |FALSE| 4333 || 052 |FALSE| 070
227 327 429
222 2895 447
214 326 42.5
z15 27 | 432
216 3 432
211 0.7 439
215 30 433
217 32T o421
4| e 434
22.0 287 430
218 276 44.0
206 | 308 | 418 || 1961 | 2896 | 4152 || 08 | 108 | 02| -008 | 085 | 0TS || 1E2 | 106 | 090 (| 1361 | 2886 | #1852 || 088 113 ore
.z | o 414
201 0.7 40.9
19.4 288 HE
20.4 285 42,3
2. | 282 | 45
1893 284 414
196 276 42.8
174 28.3 4.8
136 5 | He
130 Lz | 402
154 28.3 40.5
J 20.4 3 408 | 1988 [ 2968 [ 4081 065 | 137 [ 085 (| 096 | 123 | 040 ) 081 ) 123 | 107 || 1998 | 29688 | 4081 0.65 137 085
207 | 307 | 45
5 | 32| M7
205 0.7 411
201 0.4 396
200 29.3 40.4
z10 e | H8
19.4 285 40.2
19.4 28.0 413
182 296 354
134 20 | 44
1.1 26 | 400
4 234 274 2 || 2287 | 2v82| M2 || O0BF [ OFs [ 0F0 ) 20 | 053 [ 0BS || 082 | 070 | 085 || 22T | 278z | 4132 0.67 0.rs o.ra
233 274 403
2r3 | 283 | 420
234 | 290 | 414
230 28.3 40.6
232 28.3 4.2
224 273 416
xnk | 2o | 407
216 277 416
22.8 2895 405
22.0 208 413
223 | evo | 4av
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Table B-2 (Cont.) - Final State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and

were eliminated from the analysis

Final 40 mph _har 5 h k w_bar_corr 5_corr
Lab
Mo || Padi | Padz | Pad2 || Pad1[Padz | Pad 3| Padi |Pad2 |Pad 3| Padi [Pad2|Pad 3| Padi |Pad2|Pad3|| Padl | Pad2 | Pad3 || Pad1| Pad2 | Pad3
L o1z | soq | 42 [[ 2124 [esaelazaz|[ o [oez [ors| 1o [orz | 144 || 057 [ osr | osz || 2124 | esse | zae || o | oz | o7z
214 | 21 | 418
204 | ere | 42e
220 | 285 | 422
215 | 2sz | 438
211 | zaz | 44
215 | 21 | 434
09 | 2re | 436
ana | eoe | 44
213 | zsz | 430
216 | zz4 | 424
20 | ze6 | 433
M| otes | ozse | sez |[tere [zaea(sese | oes [1zz [o7e | -oes | e | -osel| ose | too | ome || sz | zzex | sese | oes | 122 | o7
18 | 240 | 223
1an | 243 | 280
12 | 23z | 7
177 | 225 | 400
156 | 268 | 293
1z | 244 | 285
128 | 232 | 84
121 | 231 | 380
176 | 263 | a4
1an | zaz | 20
128 | 213 | a7
Murmber o Labe With Data]| 1200 [ 1200 [ 1200 [ 1200 T 1200] zoo] ze0 [ oo zoo] 1200 [ oo 1200 1200 [ oo [ noo Jzoo ] oo | oo |
#_dbl_bar{ Sz SriSR h Ciritical k Ciritical Corrected =_dbl_bar { S| Corrected Sri SR
1972 [ ze57] 4000 o7z [ 1 [ore| 238 [[esef2ss | 157 [ 157 167 [ 1973 | 2615 [ 4005 [[ 072 [ 102 | o074
1650 | 263 | zos ][ 165 [2ra | 2 160 | 213 | 21z || 185 | 240 [ 223
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Table B-3- Final State System measurements at 50 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 50 mph #_bar 5 h k #_bar_corr 5 corr
Lak
Mo || Padl | Pad2 | Pad3 || Pad1 |Pad2 | Pad 3| Pad1 |Pad 2| Pad 3| Padl [Pad2 |[Pad 3| Pad1 |Pad2|Pad3|| Padl | Pad2 | Pad3 || Padl |Pad2 | Pad3
E 208 261 60 (| 1223 | 2245 IG2Z6 | 1F0 [ 095 | 09| -0.36 | -063 | 14 || e84 | 106 | 107 ||FALSE| 2345 | 3626 [[FALSE| 095 | 079
218 241 308
183 231 363
120 236 | 363
193 236 | 360
7E 233 | T
7.0 224 | 374
163 232 | 3658
163 228 | 32
7 233 | 3B85
185 232 | 363
7.0 227 | 3e3
c 75 232 BEA|[ 1RO | 22T BT ([ 136 | 060 | Q60| -056 | -094 | 182 ([ 147 | 06T | 082 | 1793 | 2287 | WA 136 | 060 [ 0ED
163 238 | 345
1396 239 | 362
162 229 3|1
205 232 | 3BT
164 224 | 365
124 227 | 358
7.2 227 | 383
128 228 361
13.0 229 | 362
w7 223 | 364
7E 218 358
] 137 258 | 365 [ 1985 [ 2393 3708 || 054 [ 133 [ OGS || 003 | 036 -050) 058 [ 149 | 096 || 1988 | 2393 | 3718 || 084 [ 133 | 065
13.2 236 | 380
131 24.2 37
125 254 | 379
154 234 | 360
137 236 | 364
1249 23 | T
1249 27 | 34
182 266 | 377
1249 230 | 3707
12.0 230 | 368
131 236 | 30
F 214 245 | 398 |[ 20068 [ 2423 3853 036 [ 056 [ 079 (| 129 | -0.21| 043 | 038 [ 063 | 117 || 2068 | 2423 | 3863 || 0356 [ 086 | 073
0.4 2683 | 3|2z
210 242 | |2
210 2348 | 384
0.4 260 | 3707
208 245 | 3m2
0.2 239 81
0.4 238 | 404
205 234 | 384
206 246 | 347
0.y 238 | 08
20.3 238 | 378
H 2148 282 | 403 || 2124 [ 2B 3977 061 [ 126 [ 061 (| 167 | 114 | 128 || OBE [ 14 | 076 || 2124 | 2671 | 3877 || 061 | 126 0.51
22z 283 | 407
221 284 | 392
210 272 | 398
210 269 | 298
217 2rn 401
213 6.2 | 402
208 261 398
205 258 | 290
212 287 | 298
04 248 | 392
205 264 40.1
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Table B-3 (Cont.) - Final State System measurements at 50 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 50 mph #_bar 5 h k #_bar_corr 5 corr
Lak
Mo || Padl | Pad2 | Pad3 || Pad1|Pad2 | Pad3|[ Pad1 |Pad 2| Pad 3| Padl [Pad2 |[Pad 3| Pad1 |Pad2|Pad3)| Padl | Pad2 | Pad3 || Padl |Pad2 | Pad3
| 19.2 262 | 2383 || 1959 | 2457 3069 OF5 [ 035 | 062 (| 042 | 002 054 | 081 [ 039 092 || 1959 | 2457 | 3869 )| 075 [ 035 | 0BZ
7.2 244 | 2387
121 6.0 | 39z
w7 245 | 347
197 245 391
193 248 | 292
131 239 | 374
185 243 | 383
19.2 246 | 208
128 248 | 204
121 243 341
122 245 381
J 7 243 38| 1795 | 2448 3826 062 | 065 | 026 ) -055 | -007| 024 | 082 | 0FZ | 039 1795 | 2448 | 3026 [ 062 | 0S| 026
136 243 | 383
13.0 265 | 388
129 250 | 304
7.3 248 | 380
124 248 | 382
74 262 | 382
74 246 | 305
w7 233 | s
17E 237 | 3885
120 238 381
73 245 | 302
k 135 308 | 374 || 1799 | 2855 | 3891 OF2 [ 12 | 047 (| 052 | 244 | 069 OFF [ 136 | 089 || 1799 | 2855 | A1) 0Tz [ 1A 0.47
126 294 | 365
13.0 296 | 375
171 288 kIR
171 284 | 363
124 27 378
7.3 278 | 365
w7 27 66
175 273 | 380
7.3 276 | 362
127 289 | 368
127 280 | 373
L 223 26.8 400 |[ 2032 | 2678 [ 40002 |[ 129 [ 068 | 087 | 105 | 064 | 146 || 139 | 065 | 128 || 2032 | 2578 | 4002 [ 129 | 0658 | 087
2z9 253 | 4085
196 282 | 2490
210 265 | 404
1349 2683 | 400
196 263 4.1
199 281 404
1396 266 | 387
135 283 | 394
210 252 | 409
123 255 410
0.2 263 | 387
] 154 218 JEA || .04 | 2124 [ I6ES|[ 053 [ 078 | 00| 124 | 150 | -0.86| 064 | 087 | 103 || 1604 | 2184 | 3663 [ 053 | 07 | 070
7.0 220 | 364
156 210 360
1649 218 366
165 230 | 37
165 236 | 33
15.8 215 373
159 2156 351
163 214 3649
156 208 | 366
15.3 214 e
156 218 370
45

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23017

Precision Estimates of AASHTO T 242

NCHRP Web-Only Document 142: Precision Estimates of AASHTO T 242

Table B-3 (Cont.) - Final State System measurements at 50 mph on three surfaces (Pads) and the

corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Final 50 mph #_bar 5 h k #_bar_corr 5 corr
Lab
Mo || Pad1 | Padz | Padz || Padt | Pad2 | Pad 2| Pad1 |Pad2|Pad 3| Padt |Pad2 [Pad 3| Pad1 |Fad2|Pad3| Pad1 | Pad? | Pad3 || Padt [Pad2 | Pads
Wl e | ese | soe [[1est [eszs[sa0z|f oes [oas [ oo || 01z | oae | ovs || oro | toe | 134 [ st | eses | saos || oss | os4 | o
190 | 256 | 399
121 | 244 | 400
7a | 24z | 382
187 | 225 | 382
127 | 248 | 399
7E | 253 | 393
1an | 240 | 383
19z | 239 | 394
195 | 234 | 320
121 | zaz | am1
131 | 238 | 330
Mumber of Labs With Data 1100 | 100 [ woo [ noo | oo | noo [ oo | noo | oo oo T oo [ weo ] oo T noo | oo w00 | noo | oo |
#_dbl_bar ! Sy SrisSH h Critical k. Critical Corrected ¥_dbl_bar f Suf|Corrected Sr i SR
1277 [ 2461 [ 3791 | 092 [oes [ oes | 234 [eaaf[eae | 157 [ 167 157 || 1282 [ 24 | a7 || o8t [ osa | oes
142 | 195 | 145 | 172 [ 20| 1ss 155 | 185 | 145 |[ 173 | 203 | 158
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APPENDIX C- TRC ARRIVAL STATE SYSTEM MEASUREMENTS AND
THE CORRESPONDING STATISTICS
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Table C-1- TRC Arrival State System measurements at 20 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Arrival Bun 20 mph #_bar 5 b k. #_bar_carr 5_car
Lab Pad4 | Pad5 | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Padf || Pad4 | PadS | Padf
Al =]
1 208 644 o 2188 6132 AL 206 138 388 080 064 -0.23 LIk:k) 04z 137 2188 Bl3z T4 208 135 358
2318 612 ET1
268 B2E 78
H 19.9 612 BRT
i 227 6.2 ET.2
2 234 437 EoE
L 204 52.0 7
&M 131 438 TET
232 52.0 T4
208 507 633
196 618 B3
227 602 T0.8
2 242 45.2 TE4 23.29 4611 TE.23 203 125 204 100 BAL gz 03 0an 07y 23.29 4611 VB33 202 126 204
227 421 TIT
221 45.0 TE0
K 262 474 TET
1 224 453 Tan
B 207 456 40
L 273 46.2 T7h
&M 245 467 T4E
2.8 468 755
241 473 g
227 437 a2
210 47.0 207
3 218 487 T4 2063 4336 T2l 140 0s7 192 0.0 08 -0.0E nE2 orn 0r4 2063 42,96 723l 140 0ar 192
188 487 T0.0
234 496 k)
L 195 426 TOE
1 211 60.2 TET
[} 207 471 T8
L 210 435 T2
&M 19.9 426 BA7
19.4 431 TiE
212 487 04
13.2 501 ]
212 42.0 a0
4 208 471 745 19497 4608 [ E7ES 199 k1 287 RN -1 -z 0249 047 149 1397 4608 [ B7EY 198 0ER 287
237 462 T2
196 45.4 TAT
L 222 465 EvA
2 124 456 EED
8 7.3 453 BT
L 202 463 EE2
601 214 4.1 ELE
3.0 456 BE2
2 454 14
125 45.4 BT
7.2 47.0 EE4
[} 214 65.4 B3 13.87 B0.E2 E2.03 142 218 158 -nz2 042 -0ET 0E4 156 0ED 1287 B0.ES E2.03 142 215 155
204 614 ERE
223 520 T0.5
L 125 60.2 EBA
ki 208 507 ET.0
[} 208 42.8 EED
L 202 623 B35
&M 122 42.0 EoE
201 60.6 EE4
1.2 434 ET.S
19.4 431 B33
7.8 437 E7.3
B 2581 62E TE0 2148 6172 TEAT 127 126 130 0.26 ove 0Een n.s4 ik:1) 080 2148 6172 TEAT 187 126 120
232 434 774
217 52.2 e
L 222 618 a0
[} 218 627 TaE
T 19.9 615 TET
L 225 508 T
&M 212 618 TEA
195 B4.1 kil
19.2 613 )
126 625 TEE
22E 49.5 a0
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Table C-1 (Cont.) - TRC Arrival State System measurements at 20 mph on three surfaces (Pads) and
the corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers
and were eliminated from the analysis

Arrival Bun 20 mph #_bar 5 b k. #_bar_carr 5_car

Labho || Fad4 | FadS | Pad6 || Pad4 | Pad5 | Fad6 || Fad4 | Pad5 | Padg || Pad4 | Fad5 | Fad6 || Fad4 | Pad5 | Fad6 || Fad4 | Fad5 | Fadg || Pad4 | Fad5 | Fadé

7 231 sz [ 757 || zae | s47 | meas || 147 [ o7 | 17 112 ogs | o5z || oes | ose | oe7 || 23 | s47 | 7e3s | 147 | o7 [ 1S
238 | 508 | T47
250 | 523 | Te4
3 57 | 2 | 753
1 a7 | 503 | 77
5 212 512 781
L 235 | B8 | Te8
501 234 | 508 | T43
239 | 526 | TEE
%2 | B8 | TE3
228 | BIE 741
209 | 514 | 778

[ |0 | 578 | &30 || 1519 | 5438 | st2s || o0a¢ 17 233 || 83 | 1e6 121 042 [ 124 | 090 | 1503 | 5438 | s123 || 09 17 233
161 567 | 7R
€2 | 50 | 72
A “7 | 558 | =z
1 “E | 534 | =5
7 43 | 542 | &2
L 50 | 545 | 838
501 "7 | 52 21
73 | 535 | =0
155 551 | 845
|0 | 523 | sz
138 | 538 | 7o4

f] 206 | 445 | eoaz || tess | 473 | sesz || z4s | oso | tes | e | s | zap | 058 | o063 || tese | 4373 | sesz || zas | om0 | e
©a | 447 | 553
©2 | 438 | 565
[= 19E | 435 | 558
2 58 | 430 | 554
3 43 | 425 | 574
L 218 421 571
501 171 433 | 548
1“3 451 | 57E
73 | 438 | 575
138 | 430 | 588
54 | #42 | 553

10 zz0 | 617 | 795 || zmzs | stz | sase || 4 | 1er | a7 | oo [ o7 | sz 24 142 182 |[FaLse| suz |False| Fase| 1s7 [ FaLse
230 | 487 | 823
380 511 795
u} 235 | 504 | 834
H 209 | 504 | TE4
5 a7 | sa7 | Tl
L 211 58 | 854
501 230 | 431 | 883
19s | 494 | 821
230 | 528 | 87E
224 | 550 | 820
28 | 493 | ses

1 259 | 513 | 735 || zzez | sz | vem2 || 255 | 157 183 || ome [ o7 | ooz | o1 114 o0 || zzez | 4920 | 7oz || 255 | 157 183
228 | B2 | TaT
zz1 | 495 | 7E0
o 244 | 483 | TS
3 20 | 478 | T4
[3 211 435 | B34
L 286 | 481 | T43
501 24 | 458 | rod
27 | 498 | ros
zz1 | so8 | rav
1we | 488 | rao
24 | 490 | 745

12 ©0 | 503 [ Fes || war | 404 | vous | 107 120 215 || 25 [ 045 | 037 | o043 | o0s7 [ o0ss || a7 | 4804 | ous || 107 120 215
19.0 491 | 673
73 | 489 | ees
F 183 481 | e9E
1 164 471 | er7
7 s | 482 | Em
L ©7 | 467 | T4E
501 7.8 47| e9E
©E | 463 | ros
€e | 493 | &m
16.0 481 | ea7
2 | 473 | ree

Mumber of Labs with Datal[ 1200 [ 1200 | fz.o0 ][ 1zo0 | 1200 [ 1zo0 J[ 1200 | 1200 [ 1200 |[ 1200 [ 1200 [ 1200 [ woo [ 200 | noo |[ oo [ 1200 [ 1100 |

#_dbl_bar { Su Srish b Critical k. Critical Corrected ¥_dbl_bar # Sx Corrected Sri SR
2048 [ 4940 [ 7e7e | 222 [ 138 [ 260 | 244 T 244 [ 244 158 [ 158 [ 158 |[ 2022 [ 4a40 [ 7i7e | 1@ [ 1 [ ad
zg0 | 300 | 702 362 | =28 | 745 | 278 | 300 | 646 328 | 328 | Ga2
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Table C-2 -TRC Arrival State System measurements at 40 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Arrival Bun 40 mph #_bar 5 b k. #_bar_carr 5_car
Lab Pad4 | Pad5 | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Padf || Pad4 | PadS | Padf
Al =]
1 jLa 487 B27 1423 4382 6483 0.az 174 07 -0.28 094 gz [ 13 134 1423 4382 E4.23 n0sz 174 207
jLA) 478 B32
4.8 428 0.7
H 6.0 42.0 B27
i 134 607 831
2 15.0 431 B82
L jLA) 618 E44
&M 4.2 425 EOE
1249 510 ET1
4.5 432 B15
122 61E ET.2
13.7 B0E EE3
2 121 453 EEE 1698 4464 B4 57 14 124 124 0.4z -0.26 ik 1 0.4 020 1E.96 4464 E457 141 124 184
165 444 E25
164 438 E2E
K 162 45.4 BT
1 jLX: 45.4 EBA
B 178 455 EEE
L 202 457 E5.3
&M 174 4.3 B2
15.4 HE B37
1649 46.0 B27
161 4.0 ER2
17.E 439 B34
3 1249 43.0 B30 1262 4773 BZI0 1 155 220 -0.55 0z 020 LIk:2) 117 036 1262 4773 B30 110 156 2z
122 467 B27
128 464 B4
L 128 461 ET.T
1 121 487 E02
[} 1.2 421 E25
L 127 433 E25
&M 126 479 EOE
164 437 B21
12.2 46.0 ElR
4.5 469 -]
4.2 49.7 EEE
4 15.2 4249 647 1489 4413 5647 110 134 208 om 103 047 086 1m 040 14288 4412 BEA47 110 134 208
162 414 BOE
152 449 635
L 15.4 436 540
2 128 4.7 662
8 135 435 655
L 143 449 BB
601 6.2 438 GRE
143 45.2 6RO
6.2 468 676
4.2 4.2 662
129 437 638
[} 15.8 474 6o4 15.01 4652 6263 169 101 218 oor -0.zo -0.564 132 0ve 034 150 4653 BoE 169 m 218
40 453 ElR
188 4858 a7.5
L 126 45.4 632
ki 15.2 465 B4E
[} 166 455 BE4
L 15.1 462 637
&M HE 462 6o.2
156 471 674
125 463 E2.0
144 477 ElD
14.9 467 683
B 7.0 476 ERT 1566 4326 B25E 158 117 19 0.25 074 02 123 0ga 123 1566 4326 E35E 158 17 219
6.5 B4 BLE
4.2 4.2 EBE
L 7.0 60.5 ER2
[} 174 437 BIE
T jLA) 431 B34
L 157 513 643
&M 1649 435 EO4
121 477 E1E
165 60.0 oo
152 425 EG1
1.2 42.6 587
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Table C-2 (Cont.) - TRC Arrival State System measurements at 40 mph on three surfaces (Pads) and
the corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers

and were eliminated from the analysis

Arrival Fuun 40 mph ¥_bar 5 [ k ¥_bar_carr 5 _corr
Lab Mo || Pad4 | PadS | Fad6 || Fad4 | PadG | Pad6 || Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Pad6 || Padd | Fad5 | Pad6 || Padd | Pad5 | Fad6 | Pad4 | Pad5 | Padé
[3 1m0 | 476 | 657 | mee | 4926 [ 6356 || 152 117 113 || 038 [ o7 | eae | 123 | oss | 133 | wes | sn2s | s3me | 18 17 1
®E | 604 | sz2
#z | 48z | 555
L o | 505 | 852
5 e | 487 | 59k
7 w5 | 4ai | 538
L 67 | B3 | &4
501 ®3 | 435 | s04
izl | 477 | EIE
®5 | 500 | 700
153 | 485 | e81
13 | 48 | Ber
7 7 | 485 | 650 | w53 | 4ase | euT3 [ 10 118 226 izt | oas | ez || oes | oss | ose || wes | 4eee | 37| w0 116 226
A | 483 | 827
7a | sai | sed4
A 20 | 499 | ETE
1 B4 | 434 | 543
5 76 | 504 | &30
L 2 | Bl | ®l3
501 w4 | 483 | 82T
B7 | 435 | 843
g0 | s00 | s07
59 | 523 | 554
183 | 438 | 603
8 ng | 435 | 7oz [ nze | sox [ esy || 0w 118 23 || 88 | e 073 || ose | oss | 1o [ nze | S0z | emar | o7z | m 238
g | sz | EeT
20 | 485 | 544
A s | 506 | 682
1 itz 514 | ez2d
7 i | soz | 678
L 1l 515 | 680
501 123 | 431 | &80
4 | 498 | e2z
s 515 | 625
03 | 56 | e81
0.7 3] 661
3 iza | 423 | sss [ fe53 | 4213 [ 4780 || 138 130 139 | o4 | 73 [ zeo | 1os | oes | om || ws3 | 423 | FaLsE| 138 130 | FALSE
155 | 335 | 50§
21 | 405 | 488
c e | 44z | 474
2 3 18 | 478
3 e | 427 | 473
L 23 | 423 | a1
501 iz | 41 | ss85
126 | 435 | 52
11| 427 | 472
e | 42 | 468
17 431 | 487
10 10 | 6503 | G666 || .6 | G048 | eeag [ 1w 145 [ 277 | 12 17 0ge || oss | toa 121 || wos | sods | e | 1w 145 | 277
Ba | 480 | 87
75 | B30 | &80
ul s | 53 | 553
2 73 | 432 | Eea
5 63 | 524 | s28
L e | 498 | 47
501 78 | 06 | 13
183 | 57 | 700
188 | 485 | 538
B4 | 492 | si8
182 | 507 | BEs
1 o | 4a1 | 676 [ woe | 4638 [ 6485 || 18z 134 153 | s | 025 | oex | 143 1t | oe7 || wos | 4633 | e4ss | 183 134 153
BE | 4485 | 860
6 | 450 | s61
u] e | 453 | 863
3 “e | 470 | 837
3 1l | 472 | 654
L 206 | 456 | 618
501 B2 | 451 | 545
1| 488 | &8l
e | 48z | s38
e | 487 | 840
6.3 | 483 | 83T
12 iz | 423 | ez |[ n7o [ 4s0s [ sazs [ o 126 129 || 40 [ 06 | 043 || o | oss [ o2 || o | 4405 | 5328 | m 126 123
e | 438 | BEE
2z | 430 | s00
F 1y 441 | 63z
1 04 | 445 | 574
7 114 | 442 | s05
L 9.8 441 | oeE
501 s | 457 | 678
20 | 428 | 538
i1 465 | Bed
2o | 4z | 577
1.3 221 | e
Mumnber of Labs ‘with Dataf[ 1200 [ 1200 [ 1zo0 J[ 1200 | 1200 [ 1200 [ 1200 | 1200 | 1200 [ 1200 | 1200 | 1200 ][ 1200 | 1200 | 100 |[ 1200 | 1200 | oo |
#_dbl barf Sy SriSH ‘hCriticaI |kCritica\ Corrected®_dbl barf S [[Corrected Srd SR
W6 | 471z | e154 || 12es [ 132 | 229 | 244 [ 244 [ zaa |[ 15s [ 158 [ 188 | wae [ 47a2 | ea7s | 129 [ 132 | 23
226 | 289 | 6526 | 267 | 315 | 569 | 225 | 289 | a7 257 | 315 | 38
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Table C-3- TRC Arrival State System measurements at 60 mph on three surfaces (Pads) and the
corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers and
were eliminated from the analysis

Arrival Bun B0 mph #_bar 5 b k. #_bar_carr 5_car
Lab Pad4 | Pad5 | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Padf || Pad4 | PadS | Padf
Al =]
1 15 623 ER2 1062 G356 B0.27 023 164 JEE -0.55 165 176 038 110 162 1063 6386 [ FALSE| 083 164 FALSE
0.2 621 EOE
0.6 642 ELZ
H e 620 672
i a1 635 636
2 0.2 624 634
L LR 67.9 BB
&M 96 623 ElD
1 65.4 GTE
nr 632 a7.3
a.0 540 632
o B6.0 E0.4
2 0.7 4.5 821 1251 4523 B2EZ 132 146 282 0.2z -1.08 028 128 04z 112 128 4529 BzEZ 132 145 252
1258 474 602
121 45.2 BET
K 1249 432 622
1 121 465 GOE
B 121 441 G4.4
L 157 467 a4.0
&M 126 4.7 602
14 464 B2E
128 45.2 B4E
1.4 474 4TE
1.2 43.2 545
3 126 471 &7 1274 4275 54,96 120 142 280 0.2z 0.04 oz 1IE 0.3 m 1274 4275 54.96 120 142 250
11 433 a5.7
127 487 542
L 126 477 668
1 1z 617 628
[} 4.2 478 542
L 128 47z BE2
&M 0.8 60.5 k]
4.2 426 r:)
124 477 622
13.8 602 514
122 42.5 5692
4 125 441 472 1270 4418 4593 127 138 134 030 140 102 123 o049z 058 1270 4416 4593 127 138 134
124 4.7 441
122 434 484
L 40 461 4443
2 nr 4.2 443
8 e 456 45.4
L 156 434 462
601 127 427 453
124 437 471
136 466 453
1.4 420 457
nz 434 454
[} 127 474 622 naz 4723 G012 0.26 0.3 219 -0.0E -0 -0.20 Lik:x) 064 0ar nsz 47.39 6012 0.ge 036 213
122 42.9 k]
14 481 514
L 0.2 463 408
ki ne 4248 B0.E
[} 127 463 602
L 121 421 474
&M 0.8 459 431
e 463 474
122 470 450
15 476 851
0.9 469 43.2
B LR 432 7 ez 4376 60.20 0.az 108 164 -0.14 0.8 012 nea 07 07 ez 4376 8020 n0sz 103 164
120 607 5148
nz 421 602
L nr 510 482
[} 127 439 498
T 124 438 498
L 123 434 450
&M 1z 60.2 k)
0.4 478 447
1z 613 484
a7 42.9 602
121 60.3 638
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Table C-3 (Cont.) - TRC Arrival State System measurements at 60 mph on three surfaces (Pads) and
the corresponding statistics based on ASTM E 691, the data in shaded cells were considered outliers
and were eliminated from the analysis

Arrival Bun B0 mph #_bar 5 b k. #_bar_carr 5_car
LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg
T jLa 60.0 602 1448 60.23 60.25 023 180 149 i 052 017 0.2e 121 0EE 1442 60.23 5025 n0ea 120 143

15.6 488 60.2
147 507 511
A 157 634 a0.2
1 13.8 605 518
) 1248 47E 628
L 141 604 &0.5
501 15.3 526 43.0
147 434 510
149 526 433
136 436 463
127 489 511
S0 647 9.23 G228 [ 8008 061 122 170 112 116 N2z 053 n.s2 0.ya 9.23 G228 | 8003 061 122 170
a7 437 453
a7 520 604
9.4 54.0 435
249 623 453
g4 827 433
a7 530 510
=] a7 521 435
4.0 625 510
a7 fixk} 487
0.6 530 433
849 51.7 50.3
443 ITE 417 46558 [ 4047 078 an 162 115 -0.36 207 073 14 ovyz ar 4668 [ 4047 076 21 162
9.6 426 40.0
83 436 40.0
0.4 475 431
422 431
) 476 40.3
9.4 4.8 289
501 4.9 464 37
2.8 454 M3
a7 439 396
4.1 469 393
8.8 467 HE
n 6.6 43.0 63.3 1690 6237 [ B6.33 109 20z 318 202 118 098 105 136 141 16.30 6237 | 56.33 109 202 a1
1.2 6.7 642
12.0 54.0 §E.0
u] 5.9 k2 &7.2
2 6.2 521 65.5
8

L

o
=

-

w
o
@

— @ o0
@
P

4.8 613 5149
6.5 511 5E.4
501 173 507 521
188 637 633
6.8 632 &7.3
171 530 675
6.6 57.0 55.0
1 15.8 472 &67.5 1358 4807 5510 142 148 188 0EE -7 074 137 093 083 1358 4307 [ 5510 142 148 188
131 45.0 634
13.7 433 561
[u] 15.6 434 541
3 124 432 656
E

L

130 485 652
151 473 515
501 2.9 447 555
27 497 575
2.2 473 524
e 466 557
4.9 47.0 5E.1
2 T8 7 463 828 45.51 45.23 07 06 Al -152 038 058 0E3 0.4 0.33 828 4551 | 4823 0.7 061 21
a1 460 463
20 4632 442
F a2 460 50.2
1 a7 452 529
7 96 460 50.7
L 2] 456 462
a0 &0 4.5 458
2.4 4539 474
82 463 4EE
26 M7 478
75 46.3 472

Mumber of Labs with Datal[ 1200 [ 1200 | fz.o0 J[ 1zo0 [ f2o0 [ 1zo0 J[ 1200 | fzo0 [ 1200 |[ 1200 | 1200 [ 1200 |[ 1zo0 [ 200 | noo |[ 1200 [ 1200 [ 1100 |

#_dbl_barf Sx SrisSh h Critic.al k Critic.al Corrected ¥_dbl_bar # Sx Corrected Sri 5B

a7 [ 4eet [ mae || 103 [ 148 [ 226 | 2w [ oaae [ 2a4 158 || 158 || 158 g7 [ 4es [ som | 103 [ 148 [ 208
44 | a7 | 520 264 | 548 | 663 | a4 | oI | 454 264 | 348 | 496
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APPENDIX D- TRC DEPARTURE STATE SYSTEM FRICTION
MEASUREMENTS USING 501 TIRE AND THE CORRESPONDING
STATISTICS
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Table D-1- TRC Departure State System measurements using 501 tire at 20 mph on three surfaces
(Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were

considered outliers and were eliminated from the analysis

Dleparture 20 mph #_bar 5 h k. ¥_bar_caorr 5_carr
I_Nah Fad4 | Pad5 | Pad& || Pad4 |Pad5 | PadE| Pad4 |Pad5|PadB|| Pad4 | Pad5 | PadE| Pad4 |FPad5|FPadE|| Pad4 | Pad5 | Padé || Pad4 | Pad5 | PadE
=]
1 134 504 TES |[ 1643 [ 4943 TEM || 223 | 140 [ 285 -4 -0.z22 043 113 109 [ 138 1643 1943 | TEM 2.29 140 385
B3 | 477 | T8
137 G0 | EdE
F "z 516 744
1 124 4435 THE8
1 8| BlE | T3
L 170 504 Ta4
a0l 206 478 Tra
137 | 483 | 780
B3 | 497 | TET
126 474 T3
15.3 441 4.0
z 194 | G40 | TEE |[ 2083 [ BIIE[ TEM || 242 | 204 | 363 | 027 183 048 || 113 | 180 | 130 | 2088 | 5338 | TEM | 242 204 363
218 55.4 0.5
249 557 a1
[u] 217 533 o
1 13 | 498 | ™A
2 124 a0.7 a2
L r 4.7 T2
B0 || %6 | 523 | T4E
247 56.3 241
181 539 a0.0
229 514 T4E
3 | 530 | 7OE
3 1z 513 BA.Y |[ 16821 [ 603 [ BY28 | 164 1o | zaeo -150 i -155 081 | 086 | 100 1621 B013 | BY.28 164 110 2.80
193 43.2 A
121 428 T
H 16.0 a0.2 638
1 168 80.0 T0.4
2 168 a0.5 E4E
L 4.z GlE | BT
a1 162 452 E5.4
3 433 684
4.6 BT | E64
ur 50.0 E7A
5.7 6.4 E4.0
4 246 530 TO4 | 2300 [ SIS0 | 232 | 160 [ 274 119 165 163 114 125 | 048 2am 5331 2110 232 160 2.74
201 | B23 | w4z
240 527 964
C 205 530 @30
z 262 | BT | Ted
2 234 k) T4
L 1968 52.9 7.4
a0l 230 807 a2.8
208 | 534 1A
200 567 a0.3
243 55.6 Tal
236 | B9 | w27
1 121 493 | 824 | 108 [ S020( 2000 | 165 | 132 [ 178 | D44 013 140 (| 081 [ 103 [ 064 1B82 | G030 [ 2010 | 1EE 132 178
209 449.2 938
212 512 a8
c 3 | 522 | #00
1 125 52.0 a0.e
3 193 496 a0.0
L HE | 494 | #a
B[ 183 | 483 | 7R3
1y a1 4.3
1a.0 510 4.8
153 G4 | T2
1.7 459 4.8
B 128 43.2 T24 | 2041 [ 8002 [ B39 226 | 078 [ 196 016 0.06 102 m 06l | 070 204 B0.02 | 6939 2.26 0ra 196
203 | G4 | TG
283 | 505 | BAT
| 214 455 0.7
2 1.z a0.1 0¥
3 216 | oo | ead
L 1y 447 7
a0l 181 504 ET.4
220 | 08 | B35
200 | 803 | eal
1w 433 BE.E
193 | 493 | EEZ
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Table D-1 (Cont.) - TRC Departure State System measurements using 501 tire at 20 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_bar 5 h k #_bar_corr 5_corr
Mo || Pad4 | Pad% | Pad6 || Pad4 [Fad5 | PadBff Pad4 |PadS|Pad6l| Pad4 | PadS | PadB || Pad4 |Pad5(Pad6|| Pad4 | PadfS | FadG || Pad4 | Pad% | Pad&
T 174 52.0 B2.3 || 1863 | 4988 ) 6853 || 09 17 | 227 | -0.54 -0.01 Sl27 | 045 [ 091 | 03 18,63 49.88 | 6259 0.9 117 2.27
203 | 608 | TIE
153 438 | B3
) 125 806 623
1 176 441 T
4 134 436 | BEO
L 124 487 623
5M 178 428 | BET
134 433 | 673
1.8 a2 ET.7
176 490 | ™09
135 5l [ BT0
g a0 537 TEE || 2257 [ 4988 ) FE20| 334 | 176 | 140 102 -0.01 043 165 | 138 | 050 | FALSE | #49.88 | 76.20 ||[FALSE| 176 140
2Ry | 482 | TRY
25 | 484 | TEd
B 220 a1 T3
1 227 | B0l | B8
4 ] 43.6 TEA
L 210 a16 TE.2
B0t || 2000 | 4B2 | VRO
2l 50.& | TTE
127 485 TAT
08 | 516 | 789
146 488 | 7T.2
9 204 LY ETE || 1761 | 4837 ) 6942 || 137 143 | 324 | -0.94 -0.74 -log || oes | 112 116 1761 4837 | Ba42 137 143 324
124 420 | B99
L 477 | B34
B 123 483 11
1 174 499 | BT.2
4 6.3 434 | BET
R 1.8 609 ET.4
5M 169 451 [ BTY
6.3 435 | 774
175 496 ET.E
161 425 | BT3
161 478 | TEY
10 208 a2 TA0 || 20068 | 4898 ) TE04 || 134 114 | 288 0nzv -0.44 02z || 066 | 089 | 103 2063 | 4893 | 7504 134 114 2.88
z2g | 482 | F20
216 439 | TR0
) 216 485 TAT
1 20z | 492 | 7BE
5 7.3 439 | T3
L 201 48.0 14
5M 212 470 | TIE
0z | 483 | TIE
217 496 TEA
19.0 495 | TRE
2.2 479 | TIE
1 264 493 B4T || 20056 [ 4782 6221 || 186 | 082 | 193 nzz -1 SL36 || 042 | 064 | 063 || 2066 | 4782 | BE21 186 082 193
19.0 470 | BTO
2.3 47.0 | BT.3
L 200 481 £9.2
1 20z | 482 | BTE
5 211 48,3 | 682
L 200 476 B2.2
5M 19.4 49.0 | BES
1.3 479 | TIE
195 4649 ET.7
207 | 477 | 6B
13 48.3 £4.1
12 26.3 458 TH8 || 2368 [ 4653 TRIT|[ .00 1 | 236 148 -1E3 095 147 | 08T | 085 | 2368 | 4653 | Tai7 .00 in 2.36
a0 | 483 [ A3
2G| 483 | Tas
B 04 465 45
2 234 | 481 | 7RI
5 205 | 453 | Tad
L 227 458 AT
B0 || 223 | 448 | T4O
2l 46.3 TE1
274 461 T4D
228 | 485 | TEE
213 479 2E
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Table D-1 (Cont.) - TRC Departure State System measurements using 501 tire at 20 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_bar 5 h k #_bar_corr 5_corr
Mo || Pad4 | Pad% | Pad6 || Pad4 [Fad5 | PadBff Pad4 |PadS|Pad6l| Pad4 | PadS | PadB || Pad4 |Pad5(Pad6|| Pad4 | PadfS | FadG || Pad4 | Pad% | Pad&
12 240 549 TrA || 2344 | 5235 TEES (|| 19 169 | 268 136 119 106 094 | 132 | 132 2344 | 5235 | TRES 191 169 368
22z | 639 | Te4
B0 | 638 | TEE
[u] 264 52.0 T
2 zh8 | 492 il
5 23 508 | 7RI
L 204 54.0 T48
01| 220 | W4 | TRI
3 52.5 ga1
268 53.0 a2
236 | 603 [ TBY
24 | B2 | 832
1“4 199 4939 T20 || 1858 | 4852 ) BAIG || 168 135 | 145 -0.56 -0ET BAL 082 | 106 | 052 12.58 4852 | B35 168 138 145
201 513 [ E7S
04 | 486 | BEE
L 201 484 B2.T
2 126 493 | B39
5 6.4 481 | BEE
L 19.2 49.4 05
5M 177 4683 | BET
175 472 | BET
1.8 484 ET.E
169 48.2 T
15.3 471 | BTE
15 208 49.4 a3 1810 | 4823 T20 ] 149 120 | 138 -0.75 -080 | -0EE || 0F3 | 044 | 050 120 4823 | T.20 1439 120 138
178 496 | B95
1%y 50.3 T
L 155 483 a3
3 1.2 486 | 04
5 176 486 | BA3
L 1.3 476 T2T
5M 165 46.9 Ta1
7.3 476 | ™03
1.2 474 11
197 420 | ™43
183 475 | B43
16 1.2 491 698 || 1803 | 4832 TO36 || 167 g | 2T -0.rs 076 | -0ME || 082 | 085 | 0497 18.03 4832 | 7036 167 108 27
165 49.2 | vIe
211 439 | T45
L 1a.0 LY BE.4
1 173 507 | O
5 133 478 | ™Y
R 124 478 voi
5M 153 478 | 695
133 432 | TRI
16.8 470 ET.0
172 428 | BRT
7.8 488 | EE3
i 237 487 TEO || 2259 [ 4794 | TEE1|| 163 123 | 285 103 -0.95 0E3 || 080 | 0497 | 106 2253 | 4794 | TEE! 163 123 2.95
23T | 483 T3
2l 487 | TiLE
B 268 475 T8
2 223 | 476 | B3
5 .3 424 | T4HO
R 223 474 T84
5M 217 455 7a1
ZOE | 470 | T4
234 484 a0
234 | 505 213
1y 487 7Tl
12 2158 46.0 BEE || 1936 [ 4508 | 6547 || 240 | 0498 [ 415 -0.25 -2.33 -193 118 | 077 | 143 19.36 45.08 | B5A4T 240 0.49s 415
207 | 438 | B2E
1wy 463 | B4E
L 213 442 E5.3
2 176 461 [ BBS
5 7.4 446 | B44
R 237 46.3 0.4
5M 211 442 | 545
7y 484 | B43
199 445 TAT
175 4.0 | BET
15.2 45.0 E0.5
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Table D-1 (Cont.) - TRC Final State System measurements using 501 tire at 20 mph on three surfaces
(Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_bar 5 h k #_bar_corr 5_corr
Mo || Pad4 | Pad% | Pad6 || Pad4 [Fad5 | PadBff Pad4 |PadS|{FPad 6l Pad4 | PadS | PadB || Pad4 |Pad5(Pad6|| Pad4 | PadbS | FadG || Pad4 | Pad% | Pad&
14 1.8 603 699 || 1301 [ 8042 | F2OF || 214 | 086 [ 280 ) -0.78 o -046 || 106 | 075 | 126 12.m 02 | veov 214 0.96 3.80
214 501 | EBE
175 437 | TIE
L 152 4939 B2.T
3 19.4 490 | Tav
5 L G513 | TOE
R 1a.0 811 a0
501 || 2006 | sl | Tod
1.z 434 | T4
15.3 484 B2.T
19.9 B0 [ T4E
15.6 43.5 | TE4
20 237 a2 TEA | 210 [ SF | FEES || 163 | 0FF | 206 044 0.E1 035 || 080 [ 060 | 110 2110 5117 | 7558 163 0r7 3.08
22y | 513 TE1
26 | B4 | TET
E 238 a3 ThA
1 196 510 [ 7ES
[ .z | 516 | 08
L 217 6149 Ti4
5M 216 429 | T4E
156 5.2 3T
220 6149 a2
20z | B4 | T30
134 Ly L
21 268 483 TEO | 1901 [ 4798 7445 | 354 | 122 [ 194 -0.39 -0.493 003 174 | 046 [ 070 || FALSE | 4793 | 7445 ||[FALSE| 122 194
19.0 506 | 0T
7.3 434 | T43
F 175 472 T4
1 46 4.5 741
[ 23 480 | TEY
L 233 46.8 T48
5M 155 465 741
7.4 46.4 Th1
196 485 THA4
152 476 | TES
200 | 473 | Te3
22 213 486 933 | 1948 [ 4729 82T0| 180 124 | 175 -0.20 -1.26 223 || 088 [ 0497 | 063 19.48 4729 | 8370 180 124 175
203 | 468 | 828
134 482 | 845
K 212 43.0 968
1 176 LU -
3 7.5 466 | &L7
L 232 483 851
5M 124 467 | 818
154 482 | &6.2
203 482 240
123 485 | AT
7.3 48.0 | 833
23 236 a4 BET || 2183 [ 5024 | 6212 || 195 131 | 387 0r3 oir SL36 | 046 [ 102 | 128 2183 60.24 | E212 1495 13 387
264 | 529 | e23
2.3 Bl [ BEd
[ 238 492 oo
2 19.9 511 BTV
3 g | Blz | eB2
L 227 492 B2.E
5M 213 49.0 | B90
133 a1 [ T3
211 603 T34
197 425 | B4E
2.3 50.0 ik
24 281 48.0 THE || 2423 [ 4892 TRAR || 274 | 087 | 297 168 -0.44 095 135 | 062 | 099 ) 2423 | 4893 | Taa@ 274 0a7 277
242 | 493 | TIE
3l 50 | &0y
[u] 26.3 487 TEO
3 212 486 | 779
3 Z4E | 483 | =04
L 274 484 TET
B0 || 233 | 478 | Ta0
.3 438 | Ta4
216 491 a0y
211 495 | TE4
29.0 49.4 229
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Table D-1 (Cont.) - TRC Departure State System measurements using 501 tire at 20 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_bar 5 h k #_bar_corr 5_corr
Mo || Pad4 | Pad% | Pad6 || Pad4 [Fad5 | PadBff Pad4 |PadS|Pad6l| Pad4 | PadS | PadB || Pad4 |Pad5(Pad6|| Pad4 | PadfS | FadG || Pad4 | Pad% | Pad&
28 277 491 TEZ || 2385 [ 490 | 74349l 197 | OFF | 185 152 -0.38 007 || 0487 [ 081 | DEE |[ 2385 4911 | 7439 197 0r7 185
249 | 492 | TIE
Z2g | 496 | TZE
L 264 805 Th2
4 224 | 602 | 739
[ 233 | 4838 | 738
L 238 484 TEE
B0t || 2z | 483 | TOB
4 48.3 TEA
264 496 TE3
22z | 479 | B2
2R | 488 [ 728
26 238 6149 T2T || 2233 | 5005 ) T4ET|| 164 13 151 09z 0.ov o 081 | 102 | 054 | 2233 | 6005 | T4AT 164 13 151
Z2E | B2 | TIE
X4 | B3 [ 760
L 221 481 T8
5 205 | 483 [ T4E
[ 4 Gl4 [ TES
L 232 495 Tr.o
B0 || 238 | 493 741
23T | G0 | T4E
231 43.0 T40
129 493 | TE4
g | 493 [ ™42
27 236 497 TEO || 2155 | 5040 TOAZ || 173 118 | 328 ez 024 -0.91 ) 08s | 082 | 118 2155 G040 | TOA2 173 118 328
221 4.5 Tz
HE | B2E | T4E
E 231 a3 Ti2
1 231 502 | BRD
[ 201 505 | 643
R 19.4 603 BE.4
501 || 2006 | W5 | 0O
0G| 481 | BAd
211 a1 T2T
214 498 | EGE
1.2 43.3 | EG3
28 26.0 a5 T2hH || 2202 [ B1E3 | TES1 || 328 | 0483 | 333 n.an 0.ar 0.56 161 | 073 | 119 || FALSE | 5169 | TE51 ||FALSE| 0493 333
2z | 505 Tou1
36 | B3 | T44
L 238 532 TaE
4 1.2 gah | TRY
3 156 B2z | TEE
R 238 806 a0
01| 234 | BT | T2
.z Bl [ 7R3
282 62.9 Ta8
7y 513 | 7ES
A3 B0 | &X4
249 133 a5 Ta8 || 1391 | 5165 | TEE4|| 094 | 103 | 2E2 ) -2.40 0.8s 036 || 046 | 081 | 130 129 5165 | TEE4 0494 103 362
138 515 [ 724
155 5l TE
) 144 2.7 a0
1 138 503 | TTE
T 5.2 | T2l
L 133 52.0 a2
5M 152 49.2 Tz
134 Bl | T4
131 52.0 T4
130 g2 | eng
13 527 731
a0 174 491 THA || 1673 [ 4815 | 7EEI || 154 114 | 2480 -l.29 -0.84 034 || 076 | 089 | 104 1673 4315 | 7553 154 114 2.90
200 | 498 | T4
156 477 | TEE
F 121 498 738
1 157 471 e
T 151 478 | TR
L 16.0 473 0.3
5M 165 483 | TRY
L] 483 | TEZ
158 485 T4
15.0 472 | T4
15.6 479 6.9
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Table D-1 (Cont.) - TRC Departure State System measurements using 501 tire at 20 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_bar 5 h k #_bar_corr 5_corr
Po || Pad4 [ Pad5 | Pade || Padd[Pad5 | Pad6|[ Pad4 [Pad5[Pade] Pad4 | Pad5 [Pad6||Pad4 [Fad5[Fads]| Pad4 [ Pad5 | Pade |[Pad4 [ Fads [ Pads
3t |[ 170 | sa3 | var [[tear [seie [vesaf 128 [ear [aes| a2 | w0 [ oes || oz | 194 | e || wer |False| vesa || 125 [False| s
174 | 560 | a4
173 | BEE | T45
J | 188 | si6 | @03
1| w2 | s | e
7| 3 | szE | TE5
L || w4 | 502 | s21
501 | 1e2 | S04 | Tao
w2 | 537 | T48
wo | S0z | TET
11| S0 | 730
5 | 540 | Ta8
32 || 214 | 503 | 727 |[eozo [ mist [rasslf 1e7 [ 1ea [eaaf oos | ofs | oos || ose | o7 | oss | 2020 | s | vass | 1sr | 14 | 233
222 | 528 | T4
%3 | §la | Tar7
L || 240 | 523 | TH2
4 | 203 | s | ez
7| tez | 87| A2
L || 203 | 525 | 7ar7
501 || 15 | sz4 | 7a5
faz | 524 | TE4
202 | 524 | T43
174 | 495 | 715
4 | 480 | Te8
33 || 224 | 508 | 7ez |[eose [swos [vesslf 138 [ e [es7| o3 | os7 | -oar| oes | o | osz| zose | swos | vesa | 138 | s | 287
211 | 831 | 725
%8 | 608 | T2
L || 15 | #958 | 720
5 | 1a0 | sS4 | ez
7 ozt | S0 | Eas
L || zzs | s21 | 775
501 || 2oz | 525 | ese
207 | 483 | T2
202 | 495 | TE2
226 | 518 | 722
2z | 508 | T
a4 | w3 | 5w | 7o |Twaz s [reesll 140 [ o7 [aoe | o | oer | oes | oes | oss | vo | 1maz | sus | vese | 140 | o7 | aoe
19| 487 | Foa
Bl | B0 | 747
J | 1wE | sa | Tes
1| B9 | 498 | 702
7o w7 | 4ms | Tes
Fo|| B8 | 527 | Tas
501 | 1m0 | 523 | ear?
7o | 8| Tas
&g | 82 | 77
74 | 523 | B95
53 | 801 | TEE
35 || 224 | 575 | 7o |[ens [eszofvesolf 165 [ a4 [zav| oar | zse | 120 || os | osa [ oss| e | 550 veao | ies | s | zar
206 | 549 | 805
203 | 543 | TaE
L || zzn | 543 | 778
5 | 234 | s29 | req
7| #e | sed | si4
Fof| 221 | 549 | s34
501 || 207 | 557 | Tee
s | 548 | &27
1ws | 545 | TE3
127 | 553 | 765
258 | 563 | TES
Pumber of Labs with Data] 35.00 [ 35.00] 35.00]] 35.00 [ 35.00] 35.00] 3500 [ 3500 [ 35.00 [ 35.00 [ 35.00] 35.00] 3200 [ 3400 [ 3500 [ 3200 [ 3400 [ 35.00]
#_dbl_bard S SrisSR h Critical ||kCriticaI Corrected ¥_dbl_bar ! Sg ([Corrected Srf SR
1399 [4590] 7407 || 2oa [ 1ee [ora | 2ea T 264 J[ 264 || 160 Jueo e 12 [4sea [ 7e07 | 185 [ 120 [ 278
263 | =207 | a3z [ aes [eae] 50 268 | zo6 | a3z |[ a6 [ eam [ s

Copyright National Academy of Sciences. All rights reserved.

60


http://www.nap.edu/23017

Precision Estimates of AASHTO T 242

NCHRP Web-Only Document 142: Precision Estimates of AASHTO T 242

Table D-2- TRC Departure State System measurements using 501 tire at 40 mph on three surfaces
(Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car
Lab Pad4 | Pad5 | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Padf || Pad4 | PadS | Padf
Al =]
1 a5 4.2 EvA 10.34 4585 B2.73 129 142 121 172 -0.78 166 106 126 0EE 1034 45.85 ELT2 129 142 121

0.1 421 B82
0.z 460 EE.1
F a3 463 EEA
i 138 45.0 E7.0
1 96 46.0 B82
L az 463 BT
&M 1z 444 Fo1
a8 463 0.2
0.3 456 T0.3
1z 469 B9.2
8.7 471 21

2 0.4 511 ER2 1208 B0.EE BE.IE 289 1E0 408 -0.23 178 1 237 136 142 FALSE| G0EE EEIE || FALSE| 1ED 4.05
1258 60.2 B3
19.8 629 E44
[u} 4.2 60.3 ElE
1 12.2 42.9 BIE
2 jLA) 471 E44
L a1 602 E7.3
&M 122 60.4 530
12.8 527 740
0.9 60.9 Eo4
0.4 621 E4E
15.7 511 o0

3 0.9 4.2 6o4 nzz 4205 5345 0EG 024 288 129 o4 -0.36 05 orz 105 nzz 42.05 5945 0ER 024 288
1o 471 G356
LR 423 BIE
H 18 4EE &7.2
1 0.7 423 6o.2
2 LR 42.9 B34
L 0.5 42.8 BB
&M 0.7 425 ERT
128 467 El2
nz 479 672
0.4 481 a7.3
o 49.2 684

4 125 B2E T2 1492 5139 E2.E0 168 148 257 oz 217 162 138 126 0494 14492 5139 ER.E0 168 148 257
152 432 TOE
165 60.2 EEE
c 124 635 E20
2 15.4 621 B2
2 15.4 503 T4
L 1249 437 ETT
601 8.3 605 ER3
155 60.0 BA7
148 k2 B33
152 627 EEA
7.8 62.7 B35

[} 12.2 423 BE2 1233 4212 B4.07 0.a0 108 220 -0.y0 045 0Es 04 n0az 024 1232 4212 E4.07 0.an 102 2.0
127 470 ET.2
122 476 B3.1
c 1258 42.8 El3
1 127 482 B0
3 124 477 47
L 0.5 60.5 B33
&M 122 479 g8
nr 426 ERD
1249 463 B3
0.9 477 B27
129 4748 E4.0

B 0.9 466 632 1zre 4738 6223 145 033 244 048 0.04 -0E2 113 0.g4 023 1278 47.35 Bo.23 145 023 244
e 471 2]
121 479 632
| 127 467 El3
2 121 466 6a7
3 128 464 682
L 11 471 a6.4
&M HE 466 BE2
5.2 435 21
121 473 BEE
1.3 474 662
15.0 49.0 604
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Table D-2 (Cont.) - TRC Departure State System measurements using 501 tire at 40 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car
LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | Padk || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg
T 0.2 421 B0 158 4782 GE.BE 020 ik:1) 260 -2 0.za -0.497 0ER 0Ea 035 156 47.83 BEEE o.en 0 2E0

120 468 6E.2
127 47.0 535
A nr 436 541
1 0.8 474 676
4 123 4248 647
L 0.5 43.0 65.7
=] 0.8 47.2 623
120 487 &7.7
18 472 B11
e 471 54.0
123 478 5E.3

8 5.8 473 B42 1516 4776 [ 5338 0.54 137 226 0.54 0.28 025 044 116 0.2 1516 4776 | 5998 0.54 137 226
15.3 458 B24
5.4 479 EL

E w7 4539 EL0

1 15.4 492 B0.2

4 4.4 493 1

L 15.2 426 524

501 4.8 439 541
15.0 466 63.3
1449 463 a7.7
14.4 477 63.2
15.5 4a.0 &7.2

] 13.5 460 BZE 1268 45.81 8712 on 0.85 3493 -0.50 037 087 053 0rz 143 1268 4581 6712 07 0.8 343
13.4 449 5E.4
127 468 E3.0

=] 125 445 B0.2

1 123 470 86,1

4 126 463 E0.3

R 120 467 637

501 na 455 63.3
125 452 B2E
120 469 63.0
125 461 5E.4
143 4.8 518
n 149 435 B31 1462 4648 [ 5205 10 118 198 058 042 067 083 100 ovyz 1462 4645 [ 5205 1m 113 138
157 463 636
15.2 455 &7.3
A 15.2 464 54.0
1 13.7 456 676
8

L

15.6 468 53.0
13.8 478 63.7
501 15.4 481 571
%2 454 &7.2
15.5 473 863
134 466 BE.3
127 45.4 55.3
i 5.1 463 673 1350 46.33 2Rk 109 122 223 -0.06 050 043 040 104 k1] 13560 4633 [ BAl3 108 122 223
13 435 B9
13.7 447 633
L 146 449 B3.2
1 13.3 46 B0
8 122 474 86,7
L 4.2 468 531
&01 124 478 &7.1
14.5 460 633
13.7 460 &7.0
136 462 634
13.4 467 B23
12 6.0 432 BES 16.39 4386 [ BE.7E 129 13 285 151 -1.80 123 106 im 104 1639 4386 | BE.73 129 13 285
7.0 437 BE.1
136 446 E4.3
=] 13.8 430 733
2 6.0 4.3 E4.2
8

L

6.0 441 B3E
6.6 460 BT.2
501 173 420 B3E
151 4.0 22:]
176 4.5 E42
8.3 4.4 E7.3
16.4 45.2 633

62

Copyright National Academy of Sciences. All rights reserved.


http://www.nap.edu/23017

Precision Estimates of AASHTO T 242

NCHRP Web-Only Document 142: Precision Estimates of AASHTO T 242

Table D-2 (Cont.) - TRC Departure State System measurements using 501 tire at 40 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car

LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | Padk || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg

12 155 613 ET.2 1630 60.91 B35 035 141 248 145 191 08z nre 120 0.a0 1620 60.91 B35 038 14 242
6.0 423 E42
161 60.9 B30
[u] 6.4 4349 E5.5
2 164 60.3 ETE
[z} 161 601 EL3
L 165 61E E40
=] 6.8 B2 BZE
6.2 60.4 E24
178 k] B3
2.0 60.5 B0
4.8 510 5692

14 15.8 46.0 665 1327 4605 [ 57.05 148 067 204 013 -0.ES -0a3 121 0a7 074 1327 4605 [ 5705 148 0E7 204
jLa 45.2 624
121 4649 1%
L 15.0 4538 662
2 124 455 662
[} 1 45.0 545
L 127 466 BE1
&M 40 4538 BE4
128 469 632
136 46.0 a5.7
1z0 470 BEE
12 4648 E20

15 127 457 El2 1229 4623 6271 08 033 197 -nye -8z -0.52 o4 0.g4 orz 1223 4629 B2 08 023 197
1z 470 6o4
126 466 B0
L 1z0 466 r:)
3 125 460 &7.2
[} 1258 474 g8
L 126 463 678
&M nr 449 r:)
132 47.0 &7.0
1.3 4.7 BED
122 479 682
124 45.4 531

16 1z0 456 BOE 126 4512 67.23 n.az 122 126 128 -1 -0.83 0ET 108 0E7 .28 4518 6723 ngz 123 185
0.3 4.2 G456
122 45.0 BE2
L 12 461 678
1 LR 459 &7
[} 0.9 439 2513
R nr 469 BB
&M a4 459 El2
s 471 881
0.8 429 BE4
nr 464 BE.1
11 4.2 G5

7 6.6 457 EB.0 612 4603 [ 65.07 07a 0.95 263 136 063 086 LiX:1 08 038 1612 4605 [ 6507 073 045 283
162 466 E20
161 4538 ETE
E 1649 451 oz
2 161 467 BT
8 4.0 466 623
R 165 455 B2
&01 5.8 467 E24
164 474 ER2
168 441 B32
165 466 B4
15.4 473 B8

12 jLA) 434 B0 1278 4412 6387 1z 124 288 003 -1ET 152 n.s4 108 034 1278 4412 6287 102 124 252
4.2 421 634
13.2 431 830
L 143 4.5 B2E
2 136 468 631
[} 1.4 445 514
R 127 433 821
&M 128 444 670
128 466 634
4.4 441 635
152 444 B2E
129 421 G623
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Table D-2 (Cont.) - TRC Departure State System measurements using 501 tire at 40 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car
LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg
13 121 4.3 B21 1 4E.4E EL1Z 123 152 214 -0.92 043 oo 114 120 o0rs nan 4646 EL1Z 129 152 2.4
15.4 4.7 B33
122 476 EOE
L 0.z 456 E0.3
3 122 467 E4E
[z} 14 421 625
R 120 426 E24
=] 0.4 445 643
nr 463 ElR
0.1 463 B33
nr 425 2513
1.4 45.8 682
20 13.4 487 E0.4 137 4333 [ 5492 053 113 309 0.05 108 135 043 0.96 113 137 4333 | 5492 0.53 113 303
141 47z 6o.2
12.0 474 645
E 40 60.2 G4.4
1 1.2 42.8 541
B 124 42.9 BIE
L 1249 434 642
&M 143 435 632
128 511 540
4.3 4349 817
40 437 602
13.2 502 647
21 156 4538 ET4 1282 4620 BZ.44 192 114 202 o1z -087 023 157 0ar 07e 1282 4620 Ez2.44 192 114 208
126 4.3 635
128 45.4 B2
F 15.8 42.0 El4
1 .4 483 E4.0
B jLa 451 B0
L 141 460 E3Z
&M 40 457 B34
131 458 831
177 476 EL7
15 461 E02
17 45.8 E24
22 6.2 4.7 oo 1426 4551 TOEZ m 132 121 0.25 -0.32 205 03 112 044 1425 4551 053 1 132 121
4.8 46.0 E3.0
187 4.3 o7
K 15.0 467 7
1 1249 444 TiE
B jLA) 457 71
L 144 4.5 71
&M jLA) 464 To.g
12.0 7 0.0
12.2 42.9 oz
12.0 4458 TR
127 4.8 E7A
23 5.5 455 645 15.36 4722 [ 5432 137 125 226 045 -0.03 148 112 108 02 15.36 4722 | 5432 137 125 226
7.2 465 662
15.0 469 664
c 7.2 465 BEE
2 152 47z k]
B 13.7 488 86,7
L 155 467 B2
&01 6.2 472 818
156 456 542
166 434 &7
12.2 473 k)
122 42.9 BET
24 122 478 E25 1E78 4738 BB.22 i 145 2m 172 0.08 0ga n.s4 122 07 1E78 47.38 EB.2Z 102 145 2m
164 463 E24
7.0 474 T0.0
[u} 7.0 469 EG1
ki 5.6 4.3 E48
B 168 433 EBA
L 7.0 431 ERD
&M 124 475 E45
165 466 EBA
6.3 432 ET.0
174 463 E41
4.7 478 65.4
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Table D-2 (Cont.) - TRC Departure State System measurements using 501 tire at 40 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car
LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg
25 155 4538 ElR 1564 4563 BZE2 023 o7l 190 1 -0.24 0.4 0 0gs 03 1564 4563 EZE2 033 07y 190
7.2 441 EBA
143 453 Ez20
L 6.9 468 E5.2
4 15.1 459 El2
E 4.3 463 B2
L 6.0 459 El2
=] 5.4 4.7 E0.7
155 463 El2
161 467 ER2
141 453 B30
166 46.2 27
26 5.3 465 E0.7 1602 4660 [ 62.23 142 102 282 076 036 024 116 0.86 103 15.02 4660 [ B2.23 142 102 282
17E 423 ER2
1549 47E EB.D
L 152 45.0 632
[} jLA) 469 EO7
B 128 45.4 E45
L 6.0 461 El4
&M 40 46.0 EG1
6.2 464 635
5.8 480 a7.4
126 459 B21
13.2 471 EE.2
27 12.2 479 EO7 1265 4632 G253 07e 0ER 495 -0.52 -0.80 187 nE2 0GEe 120 12865 4633 [ FALSE| 07 065 | FALSE
15 459 670
12.2 463 628
E 128 461 40
1 122 464 65.5
B LR 459 BEE
R 124 463 kil
&M 121 467 474
e 451 472
127 464 462
124 463 BE2
1.5 467 4858
28 124 478 EG1 15.02 4202 B4.54 167 k=) 204 orr 042 0rs 137 0re 07e 1502 4202 E454 167 0.2z 203
15.0 483 E5.4
40 4.2 B21
L 1758 426 EBE
4 128 42.8 ERT
B 122 431 E42
R 152 487 EvA
&M 6.0 46.0 EED
129 476 B3
152 42.9 Ez20
145 471 EET
4E 479 E2E
8 4.9 47.0 E4.4 n4s 471 5792 037 .75 273 170 -0.08 -0.70 LiX:x] 064 100 048 4711 6742 077 078 273
0.1 463 El2
e 467 632
A 0.8 474 632
1 0.2 476 BB
T 9.8 4649 a7.0
L 0.1 421 r:)
&01 nr 465 649
nr 475 BE2
0.2 475 BE1
9.9 467 BEE
a7 421 BET
20 0.1 451 Ell 164 4522 6362 0ar 107 an 107 -l.02 -0 nra ik:1) 112 164 4523 5962 0a7 7 A
1258 473 E2E
13.0 441 BE.E
F nz 449 2513
1 e 438 627
T 0.5 4.3 6o.2
L LR 45.2 E02
&M 121 46.0 BED
1258 445 El3
1.1 471 655
1.4 451 635
0.9 .7 566
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Table D-2 (Cont.) - TRC Departure State System measurements using 501 tire at 40 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar s h k. #_bar_corr S_corm

LabNo || Fad# | Pad6 | Pad6 || Fad4 | Pad6 | FPad6 || Fad4 | Fad6 | Fad6 || Fad4 | Fad6 | Fad6 || Fad4 | Pad6 | Fad6 || Fad4 | Pad6 | Fad6 || Fad4 | Pad5 | Fad

El na | 485 | s20 [ n3s [ 4933 | s3a [ e 19¢ [ zzz | 20 | wa | oo | oas | 1es | os | nas |FaSE| e138 | 14 | FALSE| 222
w06 | 480 | 543
1za | 478 | 84
J 128 | 508 | 5ag
1 n3 | 483 | 41
7 wr | 508 | s21
L 05 | 495 | 643
501 10 | 472 | 584
123 | 494 | B0
04 | 488 | s27
12z | 831 | 585
a4 513 | B3

32 o | st | eos | wsz [ osoo [ oetez | ose [ oror [ ozsz | oz | 1ae | o og | om | ez |[ sz | som | ess || ose | 1o | es2
“a | 56 | B3g
14| 41 | w23
L B2 | 495 | ee2
4 ®7 | 87 | 807
7 ua | 498 | e
L 123 | 486 | s27
501 B0 | 485 | saz
126 | 507 | 6@
126 | 508 | E49
120 | 495 | 5as
a3 | 605 | 60

33 64 | ara | so7 [ wre [ aszs [ sose [ w2 10z [ z7a || oes | o5z | w020 | woes | osmx | 1o | wre | ssze | eose || 113 108 | 27
51 | 478 | &7
1“2z | 474 | 654
L 54 | 489 | 53
5 ui | sme | 27
7 124 | s02 | 5ag
L ©7 | 468 | 579
501 ue | 465 | B9
129 | 488 | e
B | 492 | &G04
1“3 | 489 | B05
135 | 488 | 650

34 10 | 460 | 571 [ nre [ 47os [ savo [ oss [ oss [ 487 [ w00 | -oa0 | om [ ore | o | 177 || nre | 4708 [FalsE|| oss | oes | FalsE
11| 432 | 544
122 | 463 | 615
J 1z | 417 | T08
1 120 | 468 | 534
7 w5 | sea | B34
Fi 4 471 | 574
501 s | 470 | s
ne | 42 | 19
n3 | 483 | B
07 | 481 | e38
w0z | 470 | 658

5 e | 57 | 745 | teas [ ososs [ esze || 1se [ 1zr [ ase || 1m0 | 1e7 | 17 126 | 1oe | 130 | ie3e | sos3 | eszs | 186 | 127 | a5
12z | 494 | &2
©0 | s | T3
L e | 530 | B45
5 B | 522 | Tag
7 11| sar | T
Fi w4 | 508 | F0
501 B3 | 489 | &4
ua | 497 | e63
B4 | 57 | B6T
7z | 56 | &80
14.3 51 | 683

Mumber of Labs with Data]_35.00 | 35.00 | 3500 ]| 3500 | 3500 | 3500 | 3500 | 3500 | 3500 [ 3500 | 3500 | 3500 [ 3400 | 3400 | sz00 | 3400 | 3400 | 3300 |

#_dbl_bar { Su Srish b Critical k. Critical Corrected ¥_dbl_bar # Sx Corrected Sri SR
1361 [ 4728 [ ez || 122 [ e [ 274 | ee4 [ o2ed [ a4 160 [ 160 [ 160 |[ 1363 [ 4ve2 [ ed2 | 12 [ M5 [ 258
184 | 180 | 459 zz0 | eze | sz | 187 | 189 | 446 217 | zz0 | EdZ
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Table D-3- TRC Departure State System measurements using 501 tire at 60 mph on three surfaces
(Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dleparture 60 mph #_bar 5 h k. ¥_bar_zarr S_corr

I_Nah Fad4 | Pad5 | Pad6 || Pad4 |Pad5 | PadEff Pad4 |Pad5|Pad6i| Pad 4 [Pad5 (FPad Gl Pad4 [Pad5|Pad 6| Pad4 | Pad5 | Padb | Pad4 |Padb| PadE
[=]

1 a1 471 E19 T4 | 4650 57O 0BS5S | 194 | 188 || -1V6 | -0E3 | 163 || OKBD | 107 | 0BS5S || F43 | 4653 | 5741 065 194 188
26 4.3 | B0E
7.2 42 | BBE
BT 475 | &73
472 | TS
T4 471 673
EE 460 [ &7E
a01 BT 431 634
Ta 461 717
7.2 4656 | BOE
a4 477 | GEE
T4 510 A74
z ] 515 51 944 | BLOE | 6242 181 | 144 [ 423 034 [ 139 | 175 | 182 | 087 | 147 ||FALSE| G10E | G243 |FALSE| 144 423
11 613 h7.2
130 523 E5.1
9.2 500 [ 534
436 | BEZ
a.7 521 635
a0 433 | 825
7} 94 4a.0 ElZ
135 635 | E45
86 50.9 551
nz 504 [ 27
3.5 b2 | BoE
3 95 518 GO0 )| 873 | BOES| BOF| 077 | 125 | 200 | 104 | 121 | 032 || 0¥ | 0FE | 070 (| 8.3 | Boes | 5001 077 125 200
94 435 | 494
a7 427 | B2
8.3 431 515
618 437
94 529 [ 490
23 439 | 438
&01 TE 609 [ &O&
a5 504 ( BOA
35 B3 421
TE 516 h32
8.2 512 b4
4 a5 485 [ B4 | 987 [ 4003 BE32| 100 [ 132 [ 273 038 | 063 | 130 f 042 [ 080 [ 085 (| 9487 | 4943 | Be32 (| 100 132 273
i 438 EZ1
mnz 489 [ &7O
9.2 513 544
432 | BB
0E 4348 | &7Z
a4 487 | 2T
a01 101 477 | &1 T
94 a0 | BB2
juli] 516 655
a1 452 | B43
11 7.2 | B0
5 a1 477 | 3D | 986 [ 4630 B3| 00 [ 103 [ 270 -039 ) 081 063 OB4 | 062 | 094 || 986 | 4630 [ D304 0.y 103 230
04 447 | 498
0E 481 b4
05 4656 | B34
. 465 [ BEZ
05 465 [ 495
3.0 469 | B32
7} 35 4.2 | B5A
08 465 | GOE
9.8 4548 | BOG
a1 462 | B2E
.0 464 | 83T
E 9.3 434 481 40 [ 4905 4991 0485 | 133 | 23| 061 | 083 | 005 083 | 084 | 080 || 943 | 4935 | 4391 0.95 139 23
23 612 427
3.8 B05 [ BEO
11 431 51E
a5 470 [ 494
B3 5.2
a1 483 | 498
a01 a0 514 626
na 510 4al
0.0 a6 | 487
juli] 430 [ 472
3.2 09 | 474

= =7
-
w

=0
w
™

o= T
@

— r R 0
=1

o= 0
w
=

o —
w
o
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Table D-3 (Cont.) - TRC Departure State System measurements using 501 tire at 60 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture B0 mph #_bar b5 h k #_bar_garr 5_corr
Mo || Pad4 | Pad5 | PadE || Pad4 |Padf | PadG (| Pad4 |Pad5|Pad6) Pad4 [Pad5|PadGf Pad 4 |Pad & [Pad 6| Pad4 | Pad5 | Pad6 || Pad4 |Pad5| PadG
T &4 496 | 466 || 583 | 4936 | 4721 083 | 142 | 249 | 083 | 083 | -0BZ| 077 | 086 | 086 || 583 | 4986 | 473 || 083 | 142 | 249
98 493 445
a8y 488 a0.7
A 0.5 500 | 450
1 TE G0& | 480
4 98 482 472
L a0 603 444
&M 95 530 511
&0 432 | 473
9.3 514 434
a8 485 484
23 B0z | 482
& A 604 | 434 43.75 [ 47.43 126 | 113 030 | 0538 075 | 0.4 43.75 | 4743 125 118
0o a1 488
0o 434 488
E 0.0 483 | 475
1 A G06 | 485
4 0o a0.5 490
L 0o 51.0 485
&M 0.0 422 | 470
A 483 | 481
0o a0.5 458
0o 472 465
0.0 503 | 464
] 483 | 4885 45,33 [ 46.23 166 | 186 -0 | 104 034 | 067 45,33 | 45.23 1.66 168
465 | 455
470 487
=] 4E0 | 463
1 477 | 458
4 44.1 438
R 443 445
5M 441 437
444 | 440
450 | 423
451 461
440 | 4439
jul 0.7 4.1 428 (| M4 | 453 [ 4320 083 | AT | 222 || 053 | 04| 47| 086 | 108 | OFT || 144 | 453 | 4320 083 | 179 | 2z
2 445 | 443
nr 430 444
B 122 428 | H5
1 13 488 | 38z
5 a7 451 472
L na 434 447
5M 123 457 | 444
11 440 | 444
125 487 | 403
0.4 460 421
0.9 460 4268
1 1z 468 | B40 || 1292 [ 4641 [ B2IB| 085 | 132 | 230 092 | 076 047 || 078 | 080 | 082 | 1212 | 4641 ) B238 || 085 | 132 | 236
0.3 478 | 543
121 487 538
L e 464 658
1 125 468 | 485
5 132 474 | 542
L 1na 463 a0.1
a01 n3 471 520
123 466 | 504
=7 438 | 533
122 453 491
16 45.4 528
1z 17 463 | B3 || 1229 [ 4933 R 072 | TR | 2ET | 102 | 059 | 161 || 0ET | 107 | 091 1229 | 4833 | B3| 072 | 1FE | 263
131 474 | 533
121 532 684
B 123 513 587
2 1E 483 | B2T
5 13 434 | G636
L 124 480 661
a01 121 602 560
120 429 | 543
123 436 | 543
4 493 868
16 490 | a2
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Table D-3 (Cont.) - TRC Departure State System measurements using 501 tire at 60 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 60 mph #_bar S h k #_bar_sarr 5_corr
Mo || Pad4 | Padh | Padb || Pad4 | Pad5 | PadE||Pad4 [Pad5|Pad6l Pad4 |Pad 5 |Pad6)| Pad4 [Fad 5| Pad Gl Pad4 | Pad% | PadE || Pad4 | Padf | PadE
12 126 | 528 | G5 || 1518 | G349 | G383 || 114 | 224 | 232 70| 252 | 0T4 ([ 106 | 135 | 0.3 |[FALSE| 5349 | 536% ||FALSE| Z24 | 232
142 521 516
15.3 6258 514
[u] 47 BE.2 55.4
2 43 | 523 | 5GE
5 183 | 807 | 493
L 154 | 504 851
a01 154 BE.0 527
1549 65.4 57.7
€5 | 674 | 847
B3 | 52 | 55&
45 | 523 | 520
14 0.z 474 525 |[ 1024 | 47ET| 4798 106 140 ) 281 ff <047 | 021 -046| 098 | 085 [ 097 | 1024 | 4761 | 4798 106 140 283
n1 492 482
05 | 470 | 428
L e 473 54.1
2 LR} 503 | 482
1 a0 477 466
L no 459 481
&M 11 463 | 4ED
03 | 483 | 483
03 | 480 451
a1 466 467
9.0 43.2 45.9
B 35 442 | B02 || 971 | 4616 | G042 | 094 | 153 | 233 | 047 | -08%) 007 ([ 087 | 092 | 0E2 (| 971 | 4606 | GO4® || 084 | 153 | 233
az 443 | 546
07 | 443 | 502
L a2 466 487
3 0.3 439 528
5 35 423 | 632
L i1 451 433
5 a5 451 430
na 456 473
a8z 47.0 527
108 481 424
a3 463 44.1
13 LR} 471 472 || 903 | 4666 | 4615 |[ 147 | 204 | 339 -084 | 065 | -0.84) 136 [ 129 | 135 | 908 | 4665 | 46105 147 2| 389
T3 469 472
ne 511 456
L 25 481 43z
1 &6 443 | 473
] 9.8 445 4443
R a8 472 471
5M Tl 465 | 449
4 501 3]
&5 443 | 435
a1 440 415
7.4 46.5 4.0
17 127 471 BEZ || 1229 [ 4819 | G7A3 ([ 069 | 189 [ 195 || 160 [ 0.0 | 147 || 0E3 | 114 | 062 | 1229 | 4818 | B5TA3 || 063 | 189 | 195
120 | #&3 | BRZ
124 | 603 | 530
B 1 478 584
2 41 4749 ELO
5 127 | 506 ga1
R 126 | 476 | B30
5 134 | 607 | 554
138 478 55.3
138 496 544
121 443 | GEE
122 | 465 | BE2
18 122 | 440 | 433 |[ 1087 | 4383 [ 4667 15T | 200 | 188 || 020 | <186 | 074 126 | 122 [ 065 || 1087 | 4383 | 4667 [ 137 ol 183
nr Hr 67
08 429 474
L "0 | 463 | 455
2 05 | 429 | 494
5 a1 435 | 453
R 15 428 6.2
a01 0.z 454 438
a3 4.9 456
0E | 482 | 448
103 421 434
Al 438 | 483
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Table D-3 (Cont.) - TRC Departure State System measurements using 501 tire at 60 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 60 mph #_bar S h k #_bar_sarr 5_corr
Mo || Pad4 | Padh | Padb || Pad4 | Pad5 | PadE||Pad 4 [Pad5|PadGl Pad4 |Pad 5 |Pad6)| Pad4 [Fad 5| Pad G|l Pad4 | Pad% | PadE || Pad4 | Padf | PadE
13 Al 497 | 47T [ 223 | BUF [ 4985 | 12 [ 204 | AF0 | 076 | 142 | 006\ 113 | 123 | 069 (| 923 | B3 | 4988 || 122 | 204 | 17O
az 43.2 514
0.0 24 i
L 83 514 404
3 a0 5.0 513
5 33 oz 503
] 04 | 562 | 493
a01 96 47.8 604
nez 803 486
B2 5.3 493
a7 511 438
az 520 | 480
20 a4 5149 530 933 | 4942 4145 | 051 165 | 655 | -069 | 063 | 184 | 047 | 094 | 227 | 932 | 4942 |FALSE| 051 155 | FALSE|
98 436 514
100 | 805 | 458
E i1 434 | 433
1 24 50.7 Hz
B 9.4 49.4 33T
L a4 436 454
&M 104 | #4495 | 404
&3 433 | 323
a4 433 | 390
a4 456 36T
9.2 48.7 35.2
2 43 | 474 B[ A7 [ 42736332 17E [ 104 | ZE0 | 037 | 031 ) 0BT |[ 162 | 06F | 090 [FALSE| 4273 | 5332 |[FALSE| 104 | 2E0
03 | 487 | 603
0z | 503 512
F 08 436 527
1 9.3 469 55.0
E 9k 493 | 652
L 130 | 440 | 574
5 14 473 | 522
1nz 438 |
138 495 603
33 432 | 635
JUR] 43.2 514
22 125 | 459 | 574 | 168 | 4765 | 5738 | 112 12 [ 200 086 | -023| 162 || 103 | 065 | 069 | TGS | 4765 [ 573% || 112 112 | 200
1.4 434 586
no 421 E0.3
4 121 423 | 628
1 03 | 4656 | 545
B 128 474 563
L 495 434 8E.0
5M 122 | 494 | 546
102 | 462 | 64E
122 | 476 | 543
na 46.7 a7.1
136 43.0 55.3
23 125 | 474 | 445 [ 1203 | 4221 [ 4440 124 [ 130 ] 083 || 087 | 007 | 21| 115 | 09 [ 029 (| 1203 | 4821 | 4440 ([ 124 130 [ 083
123 441 4.5
na 472 | 452
[ 134 49.0 4343
2 o7 46.7 435
] 0.4 441 465
L 127 | 424 | 4339
5 137 | 494 | 440
nr 46.7 "7
134 g0.8 437
104 | 463 | 438
07 | 479 | 448
24 134 | 466 | 540 [ NAT7 | 480 [ G145 | 088 | L7 | 216 || 084 | 002 | 028 || 080 | 103 [ OFG || 1A7 | 480 | S43 || 086 | 1T 216
na g0.0 535
127 471 521
u] 128 | 499 513
3 0z | 802 513
[ e 446 | 604
L 127 478 510
a01 120 469 526
120 | 428 | B2V
1o 432 | 453
06 | 476 | 433
122 | 485 531
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Table D-3 (Cont.) - TRC Departure State System measurements using 501 tire at 60 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 60 mph #_bar S h k #_bar_sarr 5_corr
Mo || Pad4 | Padh | Padb || Pad4 | Pad5 | PadE||Pad 4 [Pad5|PadGl Pad4 |Pad 5 |Pad6)| Pad4 [Fad 5| Pad G|l Pad4 | Pad% | PadE || Pad4 | Padf | PadE
25 125 | 460 | 435 [ 116 [ 4702 [ 4324 || 082 [ 1E2 | 182 || 037 | -04F ) -040| 035 | 074 | 063 ([ 16 | 4702 | 4224 || o082 | 122 | 182
nz 451 31
1nz 455 603
L 123 438 466
4 ne 163 | 4ET
3 0E | 483 | 426
L nz 479 | 476
a01 01 46.0 4343
no 46.8 A0.3
122 | 420 | 447
0E | 467 | 465
a5 483 441
26 16 456 B33 |[ M53 | 4886 [ 5098 ) 088 | 182 | 218 || 058 | 037 | 047 || 082 | 110 [ OFE || 153 | 4286 | 5093 [k 182 218
132 499 B5.2
124 | 800 | 438
L 120 | 488 | 534
5 03 | 475 | 503
B 08 438 521
L 15 499 486
&M m1 5LE 517
nr 433 | 430
na 435 | 509
04 455 485
120 49.3 49.2
27 74 423 | 487 [ TTE | 4419 [ 3939 044 | 202 | TEZ || -LEOD | F9 | -ZEF( 041 | 132 | ZE4 || T.TFE | 4419 |FALSE| 044 | 218 |FALSE
7 474 | 403
T8 433 513
E T4 437 443
1 a4 450 438
E 78 430 | #0.2
R T 431 ITE
5 TE 456 | 270
T4 427 361
T4 428 330
74 439 | 295
7 4.2 L
28 131 481 B2 | 108 [ 4880 5251 | 237 [ 106 | 248 || 032 | 034 | 050 (| 21 | 063 | O.F5 ||FALSE| 4880 | 5251 [FALSE[ 108 | 215
1.4 473 531
0E | 432 515
L 176 | 802 | 675
4 i1 43.4 515
B a8 49.4 524
R o7 495 531
5M 00 | 472 | 488
35 602 | 542
na 457 | 530
9.8 436 510
0.0 477 513
29 78 456 | 462 [ 817 [ 4600 [ 4472 | 042 | 221 | 283 | 37 | <091 U5 ([ 039 ) 133 | 098 (| 847 [ 4603 | 4472 || 042 | 221 | 283
23 4E.2 4.0
74 423 | 482
) ar 438 155
1 83 426 424
7 TE 467 | 463
L iy 4EE 451
5 &6 458 | 450
a8 451 451
a5 493 465
24 440 | m2
TE 164 | 4ES
30 &3 44.1 431 || 936 [ 4603 [ 4857 || 083 | 18% | ZV7 [ -0BG | 084 | 034\ OF6 | 143 | 086 | A58 | 4603 | 4357 || 083 | 183 | 277
9.2 420 47Aa
ar 435 491
F a3 479 | 488
1 nz 445 | 498
T &3 462 | 464
L ar 46.7 440
a01 0.3 432 461
28 449 | 555
0E | 486 | 447
a4 436 | 603
33 6.2 | 483
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Table D-3 (Cont.) - TRC Departure State System measurements using 501 tire at 60 mph on three
surfaces (Pads) and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 60 mph #_bar 5 h k #_bar_corr S_corn
Mo || Fad4 [ Pad6 [ PadG || Pad4 [Pad6 [ Pad&| Fad 4 [Fad 6 [Fad || Fad 4 [Fad 6 [FPad 6| Pad 4 [Fad 5[ Fad&]| Fad4 | Pad5 | Fadé || Fad4 [Fad5] Pads
at || oot | 407 | 465 [ sz [esos[avae| om [ 1a7 [ 23| -8z | o4z | 04s|| o6s | ose | osofl sez | 4mss | avme || om | 147 | am
ga | 463 | 471
az | 473 | 477
J az | 495 | 482
1 a4 | 480 | 473
7 77 | 489 | szs
L T | 483 | 48s
501 | @z | son0 | 465
a4 | 484 | 458
ax | 525 | 473
an | 483 | 438
3 | 481 | B2
a2 || 125 | #48 | ste [ 1se [4aze[eaar| om [ a4 [ 19 | 077 | qavs | oro| 075 | w7 | os7 | mes | seze | saav || ot | toe | 19
20 | 440 | 502
1zn | 430 | E57
L i | 433 | 542
4 | t0a | 423 | 54
7 121 | 443 | 541
L || 12z | 298 | 525
501 || 126 | 454 | Hi5
no | sz | =67
05 | 423 | 543
4 | 466 | 545
126 | 469 | 6i5
a3 || tzz | 4va | 4wz [z [aon [ mze | 15 [ 17z [ o || o9 [ oo [ oze | tos | o4 [oesf zae | e [ size | s | 1r2 | 1@
24 | 477 | B8
144 | 484 | 498
L || tas | sos | 549
5 | t0e | 465 | 495
7 o | 821 | B0z
L e | 477 | 5000
sl | tze | e | saz
4 | 406 | B34
26 | 65 | 521
1| 4z8 | 517
n: | &0 | 508
a4 (| ome | 459 | 425 [ o05 [4eds(dso0| om [ 15z | 2 || oee | ozo | 0z7| s | ooz | 074 | oos | 4ede | 4so0 || os | 1m2 | 2
an | 47 | 475
an | 487 | sz
Jo| oz | sos | 4ar
1 gk | 453 | B2z
7 g% | 477 | 463
R || 28 | 479 | 55
501 | an | 420 | 4&0
a3 | 465 | 477
ax | Bz | 4m3
a4 | 491 | 4ms
as | 484 | 499
36 || 12z | 4m4 | sos [ 1266 [sosz[Eoaz | 17 [z [aee | 17 | o9 | oos | 1os | 127 | 1z || 1255 | sode [ mosz || ur | 2w | oz
fza | 530 | 480
45 | 50z | 494
L || o | stz | B0z
5 || 135 | 483 | 471
7 || 125 | 504 | s&7
|| nz | stz | ses
501 || i@ | 520 | 467
ne | 487 | 837
125 | 545 | 428
26 | 488 | 497
15 | 474 | 533
Mumber of Labs With Data] 33.00 | 2500 35.00 [ 23.00 [ 35.00] 35.00]] 23.00 | 35.00] 35.00]] 23.00 | 25.00] 35.00] 29.00 | 25.00 | 23.00 ] 22.00 [ 35.00] 2300
A dbl_barf S Sri SR h Critical k Critical Corrected # dbl_bar f Sg||Corrected Srf SR
1053 [ 4zos] 5006 |[ 1os [ 1ee [ zes || 24 [ eea [ oea | 160 1 o0 [ o0 ][ 1034 [ 406 | 5075 |[ oae | 166 | 240
172 | 2w | 474 | 20z [ 27| 653 160 | 216 | 419 | 184 [ 271 [ am
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APPENDIX E- TRC DEPARTURE STATE SYSTEM FRICTION
MEASUREMENTS USING 524 TIRE AND THE CORRESPONDING
STATISTICS
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Table E-1- TRC Departure State System measurements at 20 mph on three surfaces (Pads) using 524
tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were considered
outliers and were eliminated from the analysis

Dleparture 20 mph ¥_bar s h k #_bar_corr S_cor
Leb M Fad4 | Pad5 | PadE || Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Pad€ || Pad4 | PadS | Padf || Pad4 | Pad5 | Padf || Pad4 | PadS | Padf || Pad4 | Padb | Padg
ab Mo
1 04 527 751 1227 5183 | 7053 147 0.59 2B 42 043 0.89 095 046 0.35 1327 5183 | TO53 147 053 3EE
4.9 519 758
15.2 511 V28
G 125 517 T4E
z 12.3 512 T34
3 133 518 EZ5
L 43 525 EET
524 4.0 511 E3E
13.5 ik B35
1.2 523 Eo4
1 B2z BB
132 518 E5.0
2 141 601 T 7E 4877 g2 172 101 257 -07s 026 -0.53 m 07a 033 HIE 4877 ez 172 101 357
6.6 504 B3
12.6 484 ==K
1 "z 483 B0
z 12.6 471 B34
3 151 487 E49
L 125 492 B2l
524 15.4 45K E20
15.8 483 573
13.8 473 589
126 492 589
JLX] 480 59.2
3 "z 489 55.1 122 4806 | G553 051 127 351 148 -1 -1.70 0.3 0.339 0.8 132 4806 | 5553 0.1 127 351
123 60.2 k]
130 488 543
E 12z 480 594
1 12.4 488 B35
4 124 473 621
L 27 478 E37
524 126 420 628
13z 475 527
4.0 487 5.7
13.5 483 535
13.3 45.0 56.7
4 208 561 B35 0] 5378 | BE2E 218 164 242 -0.25 113 0.1E 140 127 0.56 16.01 5378 | BE.2E 218 164 z42
151 562 ESE
7.4 536 BE4
G 15.0 563 E55
1 123 544 EE4
4 15.7 545 E74
L 19.8 511 E88
524 15.2 530 Eod
15.5 624 B8
151 538 B3z
4.3 515 E55
15.1 535 E26
5 15.3 526 TTE 1678 51.81 .23 23 0.60 B.54 0.08 038 m 143 046 158 16.78 5181 | FALSE( 23 060 | FALSE
7.3 B2k TTE
213 613 862
1 1.7 523 T
1 4.6 514 B8
4 174 513 E78
L 27 523 E8S
524 6.4 B3 E9.9
8.7 5039 768
173 624 E47
15.4 517 BE.1
16.4 516 1]
[ 1.2 456 435 W20 | 4833 | G405 104 163 0.03 -1.02 -1.04 -1.35 0E7 13 233 420 | 4833 [ FALSE| 104 163 | FALSE
15.6 404 el
w7 480 50.0
E 127 623 611
1 139 441 482
4 8.3 487 51.0
R 15.0 476 453
524 12.4 485 496
12.8 469 441
13z 465 480
4E 4o T2k
13.0 46.4 521
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Table E-1- (Cont.)- TRC Departure State System measurements at 20 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Dieparture 20 mph #_har 5] h k ¥_bar_corr S_oorr

LabMo || Pad4 | Padb | Padg || Pad4 | PadS | Pad€ (| Pad4 | PadG | PadE || Pad4 | Padf | Pad€ || Pad4 | PadS | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | Padg

T 121 457 6.7 1782 4602 BZED 112 026 20z 083 196 -0.43 07e 0EE 047 1782 4602 B2.50 112 026 20z
17y 455 E0.A
wo 459 ERO
E 120 463 B4l
2 196 474 B2l
[} 183 453 B2
L 124 4538 E0.7
624 172 449 B4.2
160 465 B2.Z
13.0 45.2 B40
17e 474 B40
15.9 47.0 5.8

il 165 60.5 Tz 1696 4302 B4.0E 120 142 4.05 018 0.7 -nz2 orr 1 034 1696 4302 B4.06 120 142 4.05
1239 511 B2
122 60.0 BZY
G 173 455 B8
2 161 421 E2.5
[} 1EE 426 621
L 165 60.2 716
624 163 473 BZ.0
125 423 Bl2
1732 60.2 BZE
157 42.8 EG.E
15.0 467 E1E

El 175 621 E7.4 1EE2 60.25 B7.22 152 143 325 o4 -0.01 0.4 023 1IE o0rs 1EE2 60.25 E7.23 152 143 325
139 629 Tzl
1732 615 B3R
| 155 60.0 Tl
3 174 620 Tz
[} "y 612 BZ.0
L 17E 601 BER
624 171 439 BT
%1 435 BE1
B8 52.2 E7.2
165 431 EE4
15.8 48.7 B0

10 206 645 BET 19.80 6342 E7.52 150 135 19 137 105 023 0ar 105 044 19.80 6342 ET.52 150 135 19

206 641 Tz
201 645 0.
G 213 645 E7.4
1 175 62E ET.E
B 219 52.0 B44
L 131 644 Tz
624 206 60.9 BT
128 621 E7.2
211 65.4 EG.2
128 52.0 E7.A
7.2 63.2 BE.D

1 201 6.2 T4 1285 B0.ED T142 145 166 127 0ar -0 105 0.4z 128 023 1285 B0.ED T4z 145 166 127
19.4 27 04
20.7 618 e
| 196 60.2 T
1 17e 42.8 T4
B 1.7 433 Te
L 13.0 61E Tz
624 20.3 432 TOE
132 423 T
164 619 716
174 60.6 o0
1EE 49.0 TOE

1z 234 641 E17 17.90 Gz42 B13E 2.26 161 254 056 0EG -0.53 145 126 053 17.90 Gz42 (11 2.26 161 254
121 61E B2
165 624 E13
L 124 623 E17
[} 132 614 )
B 19.4 645 B2.0
L 172 60.5 638
624 122 65.2 Rk
jLx:} 60.2 BZE
165 612 BT
152 60.9 Bl
1749 618 674

12 155 617 . 14E2 6022 EEB.TE 126 138 287 -0z -0.24 oor 0 7 0.a0 14E2 6022 EG.TE 126 138 287
"y 614 Tl
172 433 Toh
| 147 516 B3
3 HE 619 B4.2
T 126 60.7 B34
L 151 496 B4.2
624 154 470 BG.2
151 496 B2
128 437 B4E
jLx:} 60.3 B4E
126 60.5 5.3
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Table E-1- (Cont.)- TRC Departure State System measurements at 20 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 20 mph #_bar 5 b k. #_bar_corr 5_car

LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg
14 238 65.5 T2 2126 5491 7555 126 uk::) okl 193 165 176 Lik:0) 0Ea o0rs 2126 6491 755G 125 023 k)

208 65.1 TIE

222 540 TEE

G 211 B5.2 201
1 203 571 738
T 202 561 1B
L 221 651 T3z
524 224 544 77h

2149 538 a0.3
205 539 T3
13.8 549 Tz
13.6 54.8 703
15 13.2 5249 B4.2 1668 G262 [ B4.46 132 108 423 0.04 0.7 015 085 084 038 1662 6262 | B446 132 109 423
8.7 530 kAl
16.4 628 B7.7

L 15.8 526 B33
) 176 623 ERE
7 13.3 518 B11
L 6.0 514 E0.3
524 16.4 608 BE.Z

12.0 546 BZE
15.7 837 B8
15.2 538 B17
4.9 516 &7

Mumber of Labs With Data] 1500 | 1500 [ w00 [ w500 | woo | oo [ oo [ woo [ oo [ 1500 | woo [ oo [ oo [ woo [ 1200 w00 [ o0 [ 1200 ]

#_dbl_bar ! Sx Srish h Critical k. Critical Corrected #_dbl_bar # Sx Corrected Sri SR
1653 | 50.67 | 6535 || 185 | 129 | 432 247 || 247 [ 247 155 || 158 || 158 1658 | 5087 | 6576 || 155 | 129 | 308
234 | 245 | 673 || 278 | 27 | 7m | 234 | 245 | m04 || zve | 278 | ma0

76
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Table E-2- TRC Departure State System measurements at 40 mph on three surfaces (Pads) using 524
tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were considered

outliers and were eliminated from the analysis

Departure 40 mph #_bar s h k. #_bar_corr S_corm
Lab Pad4 | PadG | PadE || Pad4 | Padf | Pad6 |[ Pad4 | Padf | Pad€ (| Pad4 | Padf | Pad€ || Pad4 | PadS | PadE || Pad4 | Padb | Pad6 || Pad4 | Padf [ Padg
ab Mo

1 ED 46.0 421 BN 45.04 45.03 04z 158 242 142 o 142 0ED 128 104 EX 45.04 4503 o4z 158 ko)
ES 4.3 607
E1 4.3 440
G B4 476 462
z EE 443 456
3 BT 444 08
L 53 445 420
624 E1 4.0 451
23 430 BIE
%] 473 44E
ES 428 462
E1 46.9 2

2 67 420 T BAE 4188 40.03 056 033 440 103 -z 044 nra iE:) 17 B.3E 4188 40,03 05e 023 440
B3 431 Hy
7.0 423 801
1 T4 424 464
2 EE 410 412
3 T4 413 ferey
L 7.5 413 HE
624 T 423 302
71 Hz 3T
%] 435 394
%] 398 398
1.0 417 362

3 a3 415 2 8 41E2 2943 04z 154 151 -0E3 -2z -1EE nsa 124 040 T8 4163 2049 o4z 154 151

T3 433 298
az 423 283
E T4 433 280
1 T3 425 294
4 7 427 3
L Tz 396 290
524 7 401 281
a1 394 323
a4 40.3 2re
T8 40.3 2958
TE 437 0.2

4 1 454 Hy 748 4730 [ 4436 12z 132 366 -0.83 132 129 173 106 047 || FALSE | 4730 | #436 || FALSE | 132 3EE
EE 421 464
71 471 433
G T3 4.2 456
1 ES 459 Ak
4 T4 475 4143
L a1 476 42
524 Tz 435 487
7.5 45.2 4643
71 476 424
BT 457 444
ral 46.3 388

[} Tz 4.2 451 TEZ 4457 4118 054 118 288 078 003 0EG nir 0.4 0Es TEX 4457 4118 054 1IE 252
T8 453 440
TE 461 4443
| a4 4.7 08
1 T3 427 LIk
4 a0 4.0 3058
L 23 448 H0
624 T3 463 411
a1 4.7 408
T8 45.0 4E
T3 424 84
8.3 HE 366

B T 40.7 281 F.o0 4064 el i} 020 165 540 107 -1ET .21 042 132 156 F.o0 4064 e 0.z0 166 530
%] HE 345
%] 417 2
E %] 4.2 420
1 T4 40.8 411
4 7.0 405 A7
R X 394 261
624 71 424 365
Tz 388 53
%] 8.8 Z2EE
%] a7 245
E7 9.0 330
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Table E-2- (Cont.)- TRC Departure State System measurements at 40 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar 5 b k. #_bar_corr 5_car

LabMo || Pad4 | Pad5 | Padg || Pad4 | PadG | PadE || Pad4 | Padf | Pad6 || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 [ Pad6 | Padb || Pad4 | PadG | Padg

T a7 41E 447 988 41E3 44.00 orz 0ER 482 0.2z -l.zo 11 1z 052 128 958 4183 44.00 oyz 0EG 482
0.6 411 435
a9 413 451
E 01 422 645
2 0.0 40.z 427
[z} 24 424 44
L a5 418 402
524 Lk} HE 421
a8 42z 4058
a8 413 514
86 424 447
0.0 410 J6E

8 86 H7 40.5 478 4423 [ 3533 0E7 1.06 356 033 -0.03 -0a0 0.35 0.85 0.34 4.7 4423 [ 3533 0E7 106 386
0.1 465 241
0.8 442 260
G a8 441 39E
2 a7 4.2 o)
[} a3 456 A7
L a8 445 k-]
624 86 434 362
0.5 424 3286
0.3 4.3 354
0.5 4.2 368
9.6 433 274

El 0.2 463 302 10.33 4536 4087 07 110 R 0E4 045 ki) 104 0ga 14 1023 4536 4087 07 1 B3
15 463 478
0.9 444 423
| 0.7 461 424
3 0.8 4.5 306
[} a8 4.3 360
L 0.6 4.8 kXAl
624 0.5 463 432
0.5 441 421
0.2 465 821
0.7 455 362
9.z 439 333

10 1258 474 84 1223 479 4023 024 0E3 238 157 153 ki) 113 0GEe 0Eez 1223 4791 4023 0.s4 03 238
133 480 455
127 426 404
G 13.2 4248 429
1 15 473 304
B 0.6 479 394
L 121 425 T
624 126 471 420
124 468 40.3
120 426 404
18 434 388
13 474 438

i 125 445 361 za 45.07 368 074 134 177 109 0.32 04 105 108 047 as 4507 fikal 074 134 177
121 455 ek
1.4 45.2 |0
| e 461 302
1 0.5 470 364
B 13 453 feiiki]
L 1o 4.0 338
624 4 468 oA
1.4 433 324
e 470 I6E
0.9 4.3 36E
9.6 42.8 44

1z a4 4.5 k) 928 4460 3542 0l 144 BED oor o -0.43 0.2e 11E 142 .28 4460 3642 08l 144 GED
a.0 464 47
9.3 4.0 337
L 9.9 453 48
[} 2.8 438 N7
B 0.5 465 30
L a4 4.5 07
624 a.0 444 Iva
a3 426 20
9.8 438 304
a4 425 M7
9.2 469 HE
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Table E-2- (Cont.)- TRC Departure State System measurements at 40 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure 40 mph #_bar s h k. #_bar_corr S_corm
Lab o || Fad4 | FadS | Pad6 || Pad4 | Pad5 | Fad6 || Fad4 | Pad5 | Padg || Pad4 | Fad5 | Fad6 || Fad4 | Pad5 | Fad6 || Fad4 | Fad5 | Fadg || Pad4 | Pad5 | Fadé
13 35 450 | 347 || ses | 4382 | 3395 | o83 | 12 158 || 022 | 025 | 07| e 1 04z || 863 | 4382 | 3395 | 083 | 125 158
ER| 458 | mE4
79 444 | 3|3
1 a3 a7 | 40
3 a2 45z | w53
7 7.4 427 | 3w
L 20 431 | 27
524 23 423 | w23
23 436 | 338
a2 40 | 2
0z | 420 | 323
75 423 | 358
“ 10 | 4es [ w3 || rzas | 4rer | wze |l oms [ oss [ oam 140 149 | o2z || 1or | o7y | o7s | tzes | 47e7 | ssae || ows | oss | oza
12 | 473 | 440
122 461 | 383
G 125 | 484 | 39s
1 133 | 468 | 3w
7 138 | 484 | 3ms
L 138 | 487 | 327
524 127 | 468 | #1s9
127 | 478 | amz
128 | 478 | avs
127 | 476 | 40
3 493 | 374
15 EE a7 | w2 [ sz [ 4zse [ sor | ome 13 270 || oes | oaoar | a0 || ror we | o7z || sex | 4388 | s077 | ove 131 270
10.2 41 | s
93 a5 | om27
L ER| 454 | m07
5 a3 434 | 315
7 88 s | ez
L 95 433 | 275
524 106 a9 | azs
03 | 437 | 292
98 451 | a0z
98 435 | 235
81 as | 283
Mumber of Labs With Datal] 1500 | 1500 | 15.00 ][ 1500 [ 1500 [ ss00 || 500 [ 1500 [ 1500 [ 1500 [ 1500 | s500 || 100 [ 1500 [ 4500 [ oo [ 1500 | 1500
#_dbl_bar { Su Srish b Critical k. Critical Corrected ¥_dbl_bar # Sx Corrected Sri SR
gl [ 436 [ aree || om [ ta4 [ are | 247 [ 247 [ 247 158 || 158 || 158 924 | 4436 [ 2788 | oes [ 124 [ 378
198 | zzz | 504 0 | 26z | B2z | zon | zze | 604 20 | 26z | G2
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Table E-3- TRC Departure State System measurements at 60 mph on three surfaces (Pads) using
524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure B0 mph #_bar 5 b k. #_bar_corr 5_car
LabNe Pad4 | Pad5 | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padf | Pad6 || Pad4 | Padd | Padf || Pad4 | PadS | Padf
1 4.5 406 244 422 3|07 2712 042 532 169 124 207 102 04 254 07s 422 | FALSE| 2712 042 | FALSE| 183
4.0 9.8 2TE
4.4 388 270
G 41 414 2TE
2 38 388 234
3 43 40.4 283
L 65 e 237
624 4.0 278 271
4.0 25.9 Z2EE
4.0 awT 278
36 266 292
4.4 38 27.0
2 EE 395 238 452 3996 2618 07 162 237 -z -0.32 0.8 112 orn 105 452 39.98 ZE12 07 162 237
47 413 288
44 394 252
| 47 421 2re
2 39 rk:] 27
3 4.5 401 260
L 4.1 4058 219
624 39 424 268
4.8 402 264
44 40.3 274
41 87 04
4.1 391 261
3 s 174 IBIE 1797 147 214 -0.23 -1.05 0E2 035 3836 war 147 2.4
380 181
a7 170
=] 384 128
1 417 1EE
4 386 172
L Iz 168
624 8.8 242
361 162
s 121
348 165
T 120
4 54 432 287 558 4.3 2042 0E2 212 288 -0.39 124 185 047 09 126 558 44 3042 0e3 213 286
61 476 298
B2 441 e
G 65 465 338
1 61 406 298
4 5.4 458 308
L 7.0 421 268
624 6.2 433 ek}
%] 438 281
57 469 361
46 417 A7
5.3 45.1 200
[} a1 40.3 2TE 492 4037 2629 112 141 140 -0.85 -7 03 174 0En 0E2 || FALSE| 4037 2629 || FALSE 14 140
5.0 420 248
5.6 394 267
| 6.3 42z 265
1 4.0 etk | 284
4 44 423 Z2EE
L 41 40.4 232
624 4.0 406 262
43 9.0 20
8.0 a1 259
44 396 2re
4.8 39K 268
B rk:] 198 3924 17.20 238 162 -087 .21 1nz 0r4 o.on 39.24 1720 228 168
408 7.0
401 165
E 434 156
1 360 124
4 9.0 164
R 386 134
624 s 194
380 160
438 165
s 17.2
383 168
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Precision Estimates of AASHTO T 242

Table E-3- (Cont.)- TRC Departure State System measurements at 60 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure B0 mph 5 k. #_bar_corr 5_car
LabMo || Pad4 | Pad5 [ Fad6 Padg || Pad4 Padf | PadE || Pad4 | Padf | PadE || Pad4 | Padf | PadE || Pad4 | PadS | Padg
T ED 401 294 2743 056 0.:za 7 nse o7 170 B.02 4196 | FALSE| 0.56 177 FALSE

B2 46 0.8
E.1 455 226
B2 419 276
K 427 356
6.3 M7 264
5.6 380 261
524 B0 H7 32
B2 425 274
B4 5 246
6.7 408 218
5.3 .4 26.4
386 193 638 3322 [ 2025 044 158 202 013 063 060 063 063 083 6.38 3822 | 2025 0.44 168 202
E.8 1 244
EE 3832 1956
£S5 421 187
383 187
6.7 378 120
B0 382 216
524 T2 384 217
[%:] 386 227
B3 418 20.4
B2 T 125
B0 380 175
] 7.3 388 211 E.81 4366 [ Zz2az 032 217 3 050 0.93 -0m 050 045 123 B8 4366 | 2282 0.3z 217 am
7.3 456 26.0
7.3 4.4 0.5
E.8 459 238
BT 450 194
. 430 200
ES 4.3 2r4
524 BT 464 206
BT 431 220
BT 458 225
£S5 428 z2z0
E.4 428 235
n ) 436 227 247 46563 | 24.83 o0& 118 24 171 17 046 045 050 033 247 4653 | 2483 061 115 24
8.8 474 281
4.0 461 24.7
25 461 245
437 264
TE 471 225
a7 456 228
524 4.5 457 301
849 7 245
2.8 455 24.0
T4 464 265
8.4 45.4 221
i E5 42 203 EE6 .26 2113 052 180 233 054 0z 0.3 0.a0 073 045 B85 .26 21z 052 180 233
74 46 266
7.0 388 233
EE 426 195
B0 g 193
428 198
T2 408 204
624 ET 410 249
7.1 381 19.2
78 431 215
E.8 394 198
E6 40.0 19.4
12 5.1 407 198 551 HEZ 218 0ya 102 <AL} -0.45 0.26 038 123 0.45 128 551 HE2 2118 073 102 <AL
5.8 "7 236
5.6 4.3 278
5.4 5 213
40.0 121
[%:] 430 193
46 405 1649
524 5.6 "7 233
4.7 428 24.2
6.3 427 187
4.3 428 126
6.3 407 203
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Precision Estimates of AASHTO T 242

Table E-3- (Cont.)- TRC Departure State System measurements at 60 mph on three surfaces (Pads)
using 524 tire and the corresponding statistics based on ASTM E 691, the data in shaded cells were
considered outliers and were eliminated from the analysis

Departure B0 mph #_bar s h k. #_bar_corr S_corm
LabMo || Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Pad6 || Pad4 | PadS | Pad6 || Pad4 | Pad5 [ Pad6 || Pad4 | Pad5 | Pad6 || Pad4 | Pad5 | Padg
13 ;3] 403 227 602 | 4096 | 2033 | 050 133 173 0.0 -0.55 07 0338 07z 602 4096 [ 2033 (| 050 183 173
EE 40.3 230
[:A] 396 224
EE 427 201
B2 426 210
a7 128
5E 9.0 187
524 6.4 433 208
65 INE 202
B2 424 177
E1 434 124
6.1 389 18.0
14 a7 423 176 847 4282 202 087 144 222 173 074 -0.44 Lik:0) 0E2 0.4z 847 4283 20 057 144 222
86 433 241
a3 421 202
a8 421 211
8.0 425 Z2E
444 127
2.3 Ho 204
624 a7 4538 252
a3 40.7 18,0
a7 434 204
a3 413 204
8.0 431 133
15 ED T 164 672 J9ED 15.26 056 132 104 028 -08 -1E1 nea 0.es 046 672 J9E0 1626 05e 192 108
57 388 173
6.3 40.7 162
EE 417 165
%] a7 151
47 383 156
67 s 167
624 5E 423 120
5.3 370 164
E1 423 160
55 berd:} 137
5.5 410 162
Mumber of Labs With Datal] 13.00 15.00 15.00 12.00 15.00 15.00 12.00 15.00 15.00 12.00 15.00 15.00 12.00 14.00 1400 12.00 14.00 1400

o —
m
e

o
-
o

L

#_dbl_barf Sx SrisSh h Critic.al k Critic.al Corrected ¥_dbl_bar # Sx Corrected Sri 5B

612 [ 4032 [ 2267 | o063 [ 228 [ 240 | 247 [ 247 [ 247 158 || 158 || 158 574 | 134 [ 2233 | om7 [ 178 [ 223
131 | zE0 | 423 144 | 340 483 | 13 | el | &7 20 | 270 | 469
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