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TABLE 1. TEST TIRES

TIRE % OF CARCASS TREAD
NO. MANUFACTURER MARKET* MONEL "TYPE TYPE
lagb Goodyear 20% Unisteel-2 Radial Rib
- 2agb Goodyear Himiler Special Bias Rib
3agb Goodyear Custom Quiet Drive Bias Rib
4agb Goodyear SuperHiMiler Bias Rib
5agb Goodyear Custom Hi-Miler Bias Rib
6agb Firestone 18% Power Drive Bias Lug
7agb Firestone Transteel Radial Rib
8agb Firestone Long Hauler , Bias Rib
9agb Firestone Super All Traction Bias Lug
10agb Kelly-Springfield 6.5% Registered Armor -Trac Bias Rib
11lagdb Kelly-Springfield Registered Drive Trac Bias Lug
12agb General 6.1% GQT Bias Rib
13agb General QCL Bias Lug
14a6b Michelin 6.0% XZA Radial Rib
15agb Michelin XZZ Radial Rib
16a&b Uniroyal 5.2% Fleetmaster Triple Tread Bias Rib
17a8b Uniroyal Fleetmaster Superlug Bias Lug
18agb B.F. Goodrich 5.0% Extra Miler XL Bias Rib
19agb B.F. Goodrich Traction Express Custom - Bias Lug
20agb Sears 4,.6% Plus Mileage Rib Bias Rib
2lagb Sears €ilent Trac Bias Lug
22agb Armstrong 4,5% SD-200 Bias Rib
24a§b Dayton 2% Thorobred Premium ESD Bias Rib
26a6b Recan Uniroyal Fleet Carrier Bias Rib
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versus s curve suggests that higher braking force will be ob-
tained from the rib-type pattern. This finding should be con-
firmed with over-the-road tests.

The open tread pattern undoubtedly improves overall tire
performance in mud and snow as well as on wet pavement. [t
would be unfair to grade this, or any, tread pattern soleiy on
the basis of flat bed tests.

EFFECT OF WEAR

The direct effect of wear is to change the tread pattern as
well as the tread profile. Minor pattern components, such as
kerfs and sipes, are seldom as deep as grooves. A worn tire is
retained in service on the basis of its remaining groove depth,
although the altered pattern may change its traction per-
formance considerably. This statement is more true for wet
traction performance than dry.

It was found in the present test program that groove depth
reduction in the worn profile has a significant influence on
low-speed dry-traction performance. Tread pattern stiffness is
primarily responsible for the distinctive differences in the
following data (Table 3) obtained from a test series in which
the rib-type II pattern (Fig. 6B) was tested with three levels of
tread wear.

The data in Table 3 are derived from measurements made at
rated pressure (85 psi) and rated load (5430 Ib). The new tire
_ had no highway break-in. The worn tires were run on a loaded
test vehicle for 1500 miles to insure full service growth. They

Lateral Force e OpEn Tread
t1b) 10.00-20/F
85 psi

Zero Slip Angle
400 F
R L Rib Tread

108100
/\9\1\0

3004

200

100

bi

Fig. 9 - Lateral force versus camber angle and vertical load on open and
rib-type Il tread patterns

Table 3 - Measured Mechanical Properties for Nylon 10.00-20/F
Rib-Type II Tire Design in Three States of Wear

New Half Worn Fully Worn
Cy Ib/unit slip 42,000 52,000 60,000
Cy 1b/deg 5234 690.5 771.5
C7, 1b/deg 69.0 104.4 147.7
Ky, 1b/in 1,618 1,784 1,886
K,, Ib/in 4,700 3,939 4,600

were then ground to specified tread depths—0.25 in for half
worn; 0.0625 in for fully worn—and again run on the highway
for 200 miles. The data in Table 3 were taken from three
separate tires, one for each state of wear.

The reasoning presented earlier for the influence of tread
pattern also applies to the effect of wear. Table 3 shows that
tire traction stiffness (C, C,, CY) increases as the tread is

worn. This increase derives from the reduction in lateral and
longitudinal tread compliance which is present to a greater or
lesser degree in all patterns. The tire spring rates, mainly
measures of carcass compliance, are essentially unaffected.
Figs. 10 and 11 illustrate the effect of wear on lateral force
generation capability. As may be anticipated from the varia-
tion in C7 (Table 3), the lateral force due to camber (camber

thrust) is extremely sensitive to wear. The carpet plot com-
parison in Fig. 11 shows the fully worn tire developing, in
some instances, more than twice the camber thrust obtained
from the new tire operated under the same conditions.

The increase in traction stiffness with tire wear is definitely
a dry-traction phenomenon. The reduction in groove depth
will have a highly adverse effect where wet traction is con-
cerned. Data of the type shown in Table 3 should not be
taken out of context in evaluating overall tire behavior.

Fig. 10 - Lateral force versus slip angle and vertical load on 10.00-20/F
tire in three states of wear
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Fig. 11 - Lateral force versus camber angle and vertical load on 10.00-
20/F tire in three states of wear



measured increase in C,, and by the carpet plot comparison
given in Fig. 7.
Fig. 7 represents the extreme in force variation found in this

study of ply rating and tire size. More tests are needed to
establish firmly the trends evident in Table 2.

TREAD PATTERN INFLUENCE

It is widely recognized that the tread pattern is a very im-
portant factor in wet traction performance. However, it also
appears that pattern influence is noticeable in the data from
low-speed dry-traction flat bed tests. Fig. 6 shows the three
10.00-20/F nylon tires, similar except for tread design, that
were tested in this study. Listed beneath the tires are the five
basic mechanical properties defined earlier. The values shown
were measured at rated inflation pressure, 85 psi, and rated
load, 5430 1b.

From an examination of the data, it appears that tread
design has little influence on the tire spring rates Ky and K,.

The comnering stiffness. Ca’ was affected very little aithough

the open tread did generate slightly higher lateral force at
higher slip angles than the rib-type pattern (see comparison
presented in Fig. 8). The camber stiffness, C,y, was sub-

stantially changed by the tread pattern. In Fig. 9, it is seen
that the opentread generated considerably less lateral force
(or camber thrust) than the rib-type pattern.

The marked decrease in longitudinal stiffness, Cg (Fig. 6),

Table 1 - Tires Tested to Determine Influence of
Ply Rating and Tire Size on
Mechanical Properties

Tire Test Test
Size and Rating Pressure, psi Load, Ib

9.00-20/E 80 4160
9.00-20/F 85 4250
10.00-20/F 85 5430
10.00-20/G 85 5430
11.00-22/F 85 6290
11.00-22/G 90 6140

is a result of increased tread compliance*. It would be of

considerable interest to compare the peak braking traction of
the rib-type and open tread tires. Although the force mea- s
suring equipment employed in these tests was incapable of k
responding to a longitudinal slip much above s = 0.04** the
higher initial slope (indicated by the measured Cy) of the Fy

*This is to be expected in the open pattern which has ap-
proximately twice the void area of the closed rib-type pattern.
**Far below that required for peak braking force generation.

Fig. 7 - Comparison of lateral force versus slip angle and vertical load
on 10.00-20 tires with ply ratings F and G

Fig. 8 - Lateral force versus slip angle and vertical load on open and
rib-tvpe Il tread patterns

Table 2 - Measured Mechanical Properties for Three Sets of Two Tires Which
Differ Only in Ply Rating

. 9.00-20 10.00-20 11.00-22
Tire
Rating E F F - G F G
o Ib/unit slip 41,000 41,000 42,000 50,000 47,000 51,000
Cy 1b/deg 466.1 479.4 5234 588.8 542.7 536.9
C,y, 1b/deg 59.6 64.4 69.0 74.6 63.3 62.8
Ky, Ib/in 1,673 1,889 1,618 1,482 2,116 1,909
K, Ib/in 3,823 4,122 4,700 4,363 5578 5,850
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Figure 14. Typical load and velocity influences on the Fx/Fz versus
slip behavior of a 10.00x20/F tire.
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the velocity sensitivity of the peak traction performance

of the General Power Jet, 10.00x20/F «code G2J10 (a tire
examined in the earlier work), was found to be less pronounced
than reported earlier.

To demonstrate the influence of pavement surface
characteristics on peak and slide traction, the measured
results have been summarized as load and velocity sensitivities
for each of the two baseline tires tested on the four test
surfaces. Figures 20 and 21 illustrate the extent to which
the four pavement selections altered the load sensitivities
of each tire. While there appears to be a changing rank among
the surfaces in terms of the peak and slide traction values
of both tires, the two asphalt surfaces generally provided
higher peak traction performances than did the two concrete
surfaces.

These same data are replotted in Figure 22 to illustrate
the manner in which the two baseline tires differ in their
generation of braking force on each of the four surfaces.
These data illustrate that, although one tire may rank rather
consistently higher than another, the spread in their
performances may be largely surface-dependent.

Figures 23 and 24 indicate the influence of the pavement
differences on velocity sensitivities. Whereas previously
reported measurements indicated a profound difference between
peak traction performances on concrete and asphalt, these data
show basically comparable trends among the two asphalt and
two concrete surfaces. However, a few curious departures
from the median behavior are observed in Figure 24 in which
excursions in the slide values on the BADC asphalt and the
peak values on the TRC asphalt are notable.

With these same data plotted in an alternate format,
Figure 25 illustrates the manner in which the velocity
sensitivities of the two baseline tires differ as measured
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on each surface. It is seen that the two baseline tires exhibit

a wider spread in velocity sensitivity on the two asphalt
surfaces. In addition, the overall traction performance of the
Firestone tire (code FT10) is generally superior on the BADC
asphalt, while the Goodyear tire (code GyS10) exhibits decidedly
superior traction performance on the TRC asphalt surface.

The data in Figure 26 are presented in view of the
continuing discussion over the merits of the ASTM skid number
measurement as a test pavement characterization. The figure
presents the mean values of peak and slide traction which
derived from the repeated check runs on the two baseline tires.
As shown, these data are plotted versus the most recent SN40
(dry) measurements which were availablg for each surface. Since,
as indicated earlier, SN measurements were not available con-
currently with HSRI's test operations at the Dana and TRC
facilities, Figure 26 does not constitute a high quality examina-
tion of the indicated relationships, and thus no correlation

coefficients have been computed. Note, however, that cn sur-
faces with SN40 values from 75 to 82 these truck tires were

only able to produce locked-wheel friction values of approximately
0.6.

To characterize the statistical repeatability of the
data describing pavement influences, the 'check run" values
of peak and slide traction are plotted for each baseline tire
in Figures 27 and 28. As before, these data points are plotted
from left to right as they were acquired. It 1s significant to
note that the higher variability in the repeated check run
measurements indicated for the TRC-concrete data 1s common to
both tire samples. It is believed that this variability derives
from a spatial inhomogeneity which characterizes the TRC Hi
Speed Track facility. As a consequence of a pavement grinding
operation which was employed to correct certain '"high spots"
which ensued from the paving process, there exist areas of

differing surface texture (and apparently differing friction
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potential), among which areas HSRI did not discriminate in

conducting its traction experiments.

Comparing the repeatability data presented in Figures
27 and 28 and previously in Figure 19, it would appear that
the repeatability of measurements of truck tire longitudinal
traction depends more upon pavement uniformity than upon the
stationarity of innate tire properties.

3.1 ADDITIONAL DATA SAMPLE

During the same time frame in which the presented data
were gathered, a set of measurements were made on a Uniroyal
Triple Tread 10.00x20/F sample at the General Motors Proving
Grounds in Milford, Michigan. Given the general dearth of
available truck tire traction data, these measurements are
included herein for further comparison with the measurements
already presented.

Figures 29 and 30 show that the data taken on GM's
asphalt-paved Vehicle Dynamics Test Area complement both the
trends and the absolute values described by the envelope of data
taken on all 10.00x20/F tires on all surfaces examined in this
study. The data points shown in Figure 30 should actually be
adjusted downward, however, by a value of approximately 0.04
to account for the 4200 1b. vertical load at which these data
were gathered—in contrast to the nominally 5400 1lb. load at
which all other velocity-sweep data were gathered on 10.00x20/F
tires. This adjustment (estimated from the load sensitivities
shown in Figure 29) gives the GM-Uniroyal Triple Tread combina-
tion a nearly median locus within the envelope of measurements
made in this study. Also, the repeatability measures render
a standard deviation comparable to that obtained with the two

baseline tires on TRC's Vehicle Dynamics Area (an asphalt
surface).
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e AeD FILE 118 NEW FILE 41 TEST SAMPLE2BY o«
AVERAGF OF FILE 118 FNR 4 RECOROS, FIRESTONE TRANSPORY | 10,de20/F ORY ASPHALT (S,8,)
sLIP nux TOkAQUE X
IR a,0n a0 a0
9,02 2,17 14797,5 921,8
a,04 a,29 26356,5 1510,2
0406 ", 42 319717.2 2180,6
(L) ”,53 51289,4 276448
2,10 LIY-1) 62136,1 31310,4
ne12 A T4 71974,9 3811,.9
Beld 7,82 79714,3 a206,6
Pult a,n7 . 85382,6 4a86,3
A.18 A,91 990823,2 a896,7 TGAV = 3737%,0 LOAD ® %385,3 VEL = 3,3 MPW,
2,20 #,94 93768,2 28%2,2
Ge2S 1,99 9988%,2 $0%6.1 MUPEAK 8 1,80  MULOCK » 9,88 AATIO = 1,15
[ 14 1e01 193430,9 515a,8
%35 1ot 104181,8 S171.6
Boum 1,01 10360%,8 5189,6
2,48 1.70 102667,3 5129,9
2,52 1.9 101521,6 LTy
L1} 1] 2,99 100273,6 LI
L 2,98 98974a,7 983,56
065 2,96 976%4,3 a897,6
0,72 a,95 98313,2 asaj,.@
@75 N, 94 94969,8 ar8a,
a,80 2,93 93623, 4727,1
7485 2,92 92274,8 4e70,2
heo0 7,91 93840, 6 4611.7
4o 98 2,80 89235,7 45%50,8
[T 2,88 4737%5.9 4488,2
FIRESTONE TRANSPORT 1| {d,us20/F DRY ASPHALT (8,8,)
1,2 1 I 1
1 1
1 1
1 1
1 1
1 1
1 1
1 !
1 . »* * * 1
mr . [ . 1
wr . » 1
1 " . » !
Te * . . -l
1 . . .
1 1
1 1
1 N 1
1 1
1 1
1 * 1
1 1
1 1
1 1
1 . 1
Tw el
7 !
1 1
1 1
1 I
T !
1 1
1 t
1 ] 1
1 1
! !
1 1
7 !
Te e ol
1 !
1 1
1 1
1 1
I 1
1 1
1 1
1 1
1 1
! 1
1 1
oo 1 1 1
Ay 00 LONGITUDINAL SLIP 108,40
= 5345, VEL 2 3,9 wILOCK = 2,88 MUPEAK & 1,01 RATIO s 1,15 Aeh FILE 118  NWFILE 41  SaMPLE 2ui

(24

50
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«e AsD FILE 119 NEW FILE a2/ TEST S4MPLERA2 oo )
AVERAGE OF FILE 119 FOR S RECORDY, FIRESTONE TRANSPORT [ 18,0e20/F DRY ABPHALT (8,8,)
sLie nux TORAVE (31
4,00 2,00 t,0 8.0,
Q.82 13 [{ LI Pes 99,8
0.0¢ »,28 264735,8 1009,8
8.06 9,00 312770 2003,8
9,08 2.51 48365, 0 2088,2
LIR1 ] a,61 $0324,9 3144,
0,42 A, 70 47%47,5 3607.2
8,44 8,7 761388 40328
2.6 .87 83808,! haga,?
g.18 2,92 ’ *9gesr, 2 a1a,3 TCAV & 72208.,@ LOAD = S278,4  VEL w (8, weN,
8,20 2,96 9404, a873,8
8,25 2,99 9990s,4 S0%1,8 MUPEAK & §,0% NULOCK & 8,76  RATIO = 1,33
8.32 1.01 194834, 1 stas.0
8,38 1.01 167870, 6 127,90
[ Y]] 1,01 109612, 5894,1
8,48 *:99 1119¢8,9 5838,2
8,50 e,08 1135e7,3 49%7,4
8,55 2,9 1125206 488742
[ 1] 2,9 109638,3 ares,?
7,068 8,92 10%039,5 2672,7
2,70 8,90 1008490,8 4383,
2,75 0,87 96253,7 4436,
4,80 2,85 92201,! 328,31
LAY 11 ",83 882a3,6 a2es,$
¢, 90 a,80 43897,7 4988,5
2,98 2,78 18695, 2 3966, *
1.00 8,76 T2200,0 3837,0
EIRESTONE TRANSPORY 1 1p,de20/F ORY ABPMALT (8,8,)
1,2 1 1 !
1 !
1 1
1 1
1 1
1 1
1 1
1 1
1 . * . . 1
LIS . . 1
Ul . . 1
X1 » » 1
le . L3
1 . . !
1 . . !
1 . 1
1 . I
! 4 . 1
f -
1 !
1 . 1
1 !
1 1
! 1
1e . ol
! 1
1 14
1 1
1 . !
1 1
1 1
1 1
1 I
1 . !
1 1
1 1
1 1
1e L3
1 . 1
1 1
1 1
1 1
1 1
1 1
1 e , 1
1 , 1
1 1
1 I
1 1
LR I 1 I
LA LONGITUNTINAL SLIP 1ug, 20

F2 2 5270, VFL s 10, HULNCK 3 P TH wyPEAK £ {,A] RATIO = {,33 deh FILE (1@ NAFILF a2 SamPLE 222
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*% AeD FILE (20 NEW FILE a3 TEST SANPLE20Y e

AVERAGE OF FILE 120 FOR 6 RECORDS, FIRESTONE TRANSPORT I  10,8=2/F DRY ASPHALY (8,8,)
air HUX TORQUE Fr
0,08 a,00 LN 1Y
8,22 8,29 1aa90,2 1927,6
2.2 a,37 31288,8 19115
2,86 2,38 48613,t 2582,0
8,00 2,61 55889, 6 Ib04
8,10 8,72 65788,0 3675.7
8,12 2,81 74%60,5 a121,7
2414 2,88 81840,8 a872,8
%16 8,93 87372,3 47347
2,18 8,97 ’ 92202, 0 a916,8 TQAV 3 72854,2 LOAD = 5226,7 VEL = {8,8 MPW,
R.20 2,99 95258,5 $014,9
2,28 1,82 99915, 9 51222 MUPEAK & 1,83 MULOCK » 2,88 RATIO = 1,29
8430 1,03 193186,2 316344
8435 1,03 105528, 3 5142,9
8,40 1,83 107486, 1 $129,4
2,45 1,02 109263,5 5080,7
9.50 1,09 112602, 5017,
8,55 2,99 189986,9 941,98
8,60 2,97 197210,3 4847,3
2,68 [X1] 183953,3 ava2.1
A.70 2,9% 989%1,9 4637,0
8,75 8,91 95091,8 4s533,7
2,88 ,88 91373,9 48314
9,85 8,86 877298 4329,7
8,990 8,84 83712,3 4225,8
2,98 8,82 78898,2 LITE
1,00 2,80 72084,2 4g01,3

FIRESTONE TRANSPORT 1  10,8-20/F ORY ASPHALT (8,8,)
! 1

1.2 t

1 1
1 1
1 1
1 1
! 1
1 1
1 " ] " 1
1 . * * 1

"1 * L] 1

vt . LI 1

X1 . . 1
le . -l
1 * . 1
1 . 1
1 » 1
1 * » 1
1 "
1 1
! 4
1 » 1
1 1
1 1
! 1
le * LY
1 1
1 1
1 1
1 1
1 . 1
1 14
1 t
1 1
1 1
1 1
1 1
1 1
1= ol
1 1
1 1
1 !
1« t
1 b
1 1
1 1
1 e
! 1
1 1
1 1

a,a8 . 1 1 1
#, 00 LONGITUDINAL SLIP 120,an

Fl = 5226,7 VEL = 12,0 MULOCK = Q4,80 MUPEAK = 1,03 RATIO a3 1,29 =D FILE 127  NwFILE 4% SAMPLE 203
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se 4eD FILE 128 New FILE B . TEST SAMPLE2ES oo

AVERAGE OF FILE 129 FON ¢ RECORDS, FIRCITONE TRANSPORT ] 10,002007 ony ASPHALT (8,8,)
sLie nux TORGUE [4]
8,00 8,00 L e -
0,02 19 19082,3 1035,3 '
2,08 8,3 36015.8 190446
2,06 #,50 S18168 2071,7
[ 1] a,61 s2734,8 32%1,8
1 en 73524,7 377,58
[ 19% A,80 8Z207¢,0 4243,3
[ 191} 8,86 904418,4 4628,7
216 L] 78321 083,46
2,18 (1 101437,2 8038,7 TOAV & $S778,0  LOAD s 359%0,7  VEL 3 20,0 WPN,
0,29 2,95 103517,3 $806,1
2,25 0,98 197008,8 0796 NUPEAK & 8,98  MULOCK & 8,65 RATIO » 1,34
0.30 [R.2] 109793,3 023,
8.3% 8,92 11211108 LA ]
8,00 [ I 116172,2 s,
0,48 (.1 115957, 9 are0,8
[ 1) 0,87 117928,1 . 038,80
.55 #,88 119672, 538,46
8,68 2,00 120322, 4 (LTI
.68 n,82 119847,8 4343,8%
[ 1% e,00 116353.1 a202,9
8,75 2,78 110893, 8 4125,3
f.80 8,75 102542, 3093,2
Bels 9,7y 93838,9 pITT Y
9,90 8,7 85037,% 3726,8
.
9,99 e,68 T8778,4 3587,
100 1Y% 45778,8 Jea8,8
PIRESTONE TRANSPORT 1 10,3e20/F DRY ASPWALT (3,8,) .
1.8 1 H
T 1
b 1
1 . e . . 1
1 . 1
1 . . 1
1 . . 1
1 " . 1
! . 1
LIS . 1
ul . . 1
X 1 . 1
1= . L34
1 . b
1 1
1 v . 1
1 . 1
1 .
1 1
b . 1
1 !
1 !
1 i
b 1
te !
1 . 1
b b
1 1
! 1
1 1
1 1
1 1
1 1
1 b
1 1
b !
1 1
1e -]
1 b4
! b
T e 1
! 1
1 1
! 1
1 1
t 1
1 1
1 b
1 1
2,0 ¢ ¢ 1 I
LOLL] LONGITUDINAL SLIP 198,00 .

F1 & 5598,7 VFL 5 28,0 nwLocK = l;hs nyPtAn 3 2,99 RATIN 2 1,86 AeD FILE 128 NeFILE a8 SameLE 208
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wn AeD FILE 126 NEW FILE e TEST SANPLERGS ww

AVERAGE OF FILE 126 FOR ¢ RECOROS, FIRESTONE TRANSPORT |  {d,@e20/F DRY ASPHALT (8,R,)
L nUX TORGUE PX
3,20 a8 _a.l . 00
Q.22 2,21 21672,1 11804
8,08 2,37 38874,7 20a4,5
e,06 0,50 52098,2 2723.9
8,08 0,61 £55026,8 3312,9
3,10 272 76308,2 3840, 1
8.12 2,89 82235, 4267,9
8,14 a,86 91048,2 4597,8
3,16 8,91 96828, 1 4848,4
2,18 IRTE 108999, 0 $806,7 T0AV & 62166s7 LOAD B SA27,@ VEL = 38,8 PN,
.20 8,95 182921,9 50%8,5
2.25 7,95 106309, 5831,3 MUPEAK ® 8,95  MULOCK ® 2,6 RATIO ® 1,56
2,38 3,94 198699,9 49a38,3
8438 2,92 110313, 48378
Beun 7,89 $11455,8 4719,7
BauS a,87 112060,6 4$96,8
2450 2,85 113319,6 4a71,8
2453 8,02 116187,7 4349,2
8,60 n,80 115147,6 4232,
8465 7,78 115917,8 81179
2.70 2,76 118293,2 4806, 3
2,78 0,73 11150%,8 3891,5
2,80 [R1 194048, 3768,
8,85 2,68 98483,4 3649,9
8.90 2,66 88200,5 3511,2
0.95 a.68 73089, 1 3379,2
1,09 2,61 62168,7 s243,7

FIRESTONE TRANSPORT 1  13,08w29/F BRY ASPHALT (3,8,)
1

1.8 ! 1

1 1
1 » !
1 » * » 1
1 L . 1
1 L] 1
1 . 1
1 " 1
1 " !

"t . 1

Ut L] * 1

Xt . 1
1s [} =l
! " b
1 . ' 1
! b
1 ] 1
1 . 1
7 * !
1 * "
1 1
1 1
! t
1 1
Te » -l
t !
! 1
1 1
1 1
1 1
! I
1 1
1 I
1 1
I 1
1 1
1 1
le =1
1 !
I 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

LI 1 1 1
2,09 LONGITUOINAL SLIP 100,00

FZ = S627,0 VEL ® 30,0 MULOCK = 3,61 MUPEAK 3 9,9% RATIO = 1,56 AeD FILE 126 NWFILE  4h  SAMPLE 206
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we Aed FILE 138 vEw FILE @7 " TEST 3ANSLE2SY 0e

AVERAGE OF FILE 138 FOR S RECORDSY, FIRCTONE TRANSPORT |  18,8e20/7 DRY A0®MALTY (S,8,)

nie nyx TOROUE 4]
a0 8,80 bt 0.0
.02 0,22 242363,3 1202,
8,00 0,39 2243647 21721
B.06 8,53 S7193,0 2905,5
2,08 [N 09a31,8 511,90
.48 7 79538,8 3994,
%12 81 87992,1 4397.4
[R) 2,86 4148, Wit
(131 0,80 %0659, ¢ ares,8
[ 30 6,91 101986, 7 a884,5 TOAV = S8%00,0 LOAD » 3%04,9 VEL u 46,8 wey,
20 0,91 103808,1 09,8
8,28 2,% 10662244 000,90 WUPEAK & 8,91  MULOCK % 3,58 RATIO = 1,p4
8,38 a,88 108794,4 751,85
[ 1% 1] 0,86 119399,5 0633.4
.0 2,83 111858,8 asey,?
.48 80 112087,9% a366.2
0.5% 2,78 1123394 236,85
8,5% .15 112568,3 1120
| L1 8,13 112988, 1 3963, 6
[ Y} 1 Wwn 113%47,4 3887,7
8,70 g, 68 114138,3 3732.2
[ 134 8,00 112920.7 38t1.3
(1] (YY) 100227,3 3400,8
[ 7%1] 9,02 0024, 4 3367,8
2,90 (Y] B0671,9 3209.2
: 8,98 ", 5?7 73172, 8 332,14
1400 a,55 sasee, 3015.0
FIREITONE TRANSPORT ! 1g,pe20/F DRY ASPMALT (8,8,)
148 1 1 1
1 e
! 1
1 b
b * 1
1 . * 1
b . 1
1 . * b
1 1
L] 1
"1 * . 1
X1 » 1
1o . ol
M . . 1
b . 1
1 i
1 . 1
1 . 1
! » b
1 . 1
! . 1
! . 1
b .
! 3 1
1= ol
! b
1 1
1 t
1 1
! 1
1 ¢ 1
1 1
1 1
1 1
1 !
! 1
1 t
{e L3
T e 1
1 1
1 1
1 !
1 1
1 1
1 1
1 !
1 b
1 1
1 !
LU 1 1 1
(L1} LONGITUNIVAL SLIP 100,09
FZ s 5584,9 VEL » on,n MULOCK 3 2,55 ° MUPEAK s 2,91 RATIO & {,na @D FILE 13F NWFILE @7  SameLE 297
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»Cx

en AaD FILE 131 NEW PILE 48! TEST SANPLE24E we
AVERAGE OF FILE {31 FOR & RECOROS, FIRESTONE TRANSPORT I  {A,8w20/F DRY ASPHALT (8,B,)

sLIP MuX TORQUE rx
2,00 a,n0 LI 8.0,
B.02 2.20 21058,7 1147,0
8,08 8,36 40332, S 2029,2
8,08 2,89 $5974,6 27715.2
2,88 8461 69281,9 3488, 1
2,10 a9 88132,4 3933,7
812 2,78 88405, a329,9
2,14 0,83 94858,8 a410,8
(B0 8,86 99387,9 1789,8
2448 2,08 . 102648,3 a87e,2 TOAV & S7729,2 LDAD s 87A9,4 VEL x 55,8 WPW,
8,20 a,88 104288, 9 a879,a
8,25 a,07 106889,7 a795,6 MUPEAK ® 9,88 MULOCK & 3,54 RATIO & {,62
2,30 0,84 108785,3 a677,1
2,35 2,82 109712,8 2504,9
[ ] 2,80 109841,0 48148,5
0,45 144 109696, 6 288,83
v,52 a7 189654,3 a162,3
2,558 2,73 189710,9 4937,9
260 2,71 199%6¢,3 31922.1
e65 Aeb9 109816,2 381%,8
2,70 8,67 188236,4 371844
.75 2468 197387,5 3613,53
2,80 (1Y }] 185788,3 3512,1
2,85 LY 100289,7 340%,S
2,90 2,59 88655,2 3288,0
498 [ 1) 74483,1 3166.8
1,00 9,54 57729,2 1942,5

FIRESTONE TRANSPORT 1 10,d=20/F DRY ASPHALT (3,8,)
i 1

e ittt s 4 30 e e b ot 1t s ot b et 4 S B 0 B g Db it B0 0 0 bt $t ot 4 Ik 8 S bt 10 ot St el A e ot ot ot gt
»
16 1 8 e 0 5t e 2t Bb o Bt e St +8 B 08 B Dt s B 1t U b e 0 B 50 St v S 0 et $t St Ot B St B Pt 2t St 0t et 4t e P

a,0a LONGITUDINAL SLIP 100,00

FZ =

S5709,4 VEL 3 55,0 MULOCK = 3,54 MUPEAK s @,8R RATIO = 1,62 =D FILE 131 NWFILE 48  SAMPLE 204

56
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T A ST

o0 AeD FILE 138 NEW FILE SO TEBT SAMPLE210 v
AVERAGE OF FILE 136 FOR S RECOADS, FIRESTONE TRANGPORT 1 18,0028/F DRY ATPMALT (8,8,)
(18 wx TORGUE x
wn [N 1] e (N § )
(] "3 12202,¢ 670,8
‘.88 8,08 21848,6 1008,2
(T 560 29813,0 145646
6,08 (R1] 36308, 1778,3
8,10 [Py 1] 41057, 8 2081 .4
612 7 43455, 6 21584
2,14 0,9 a0012,9 22024
816 1,02 51316,0 a9,
(1) 1.3 ’ 36713 21300.8 TOAV & 20750,0  LOAD ® 2208,0  VEL % 48,8 WPN,
.2 1,83 55060,2 2308,
8,23 1.0 57348,7 2200,8 NUPEAK 8 1,03  WULOCK o 8,66 RATIO ® 5,56
.30 1,00 59599,8 2210,3
8,31 8,07 7 s1zsee .7
a.00 5,% T 207850 '
Be 48 2,9 e3800,1 2081,0
2,58 0,00 1722 1931.4
(R {] #,06 851378 1092,4
a8 8,83 T eearn? 1830,0
0,08 a,88 6885408 1768,3
RL A 89687, 1 1198,8 0
0.7 (81 ] T0041,4 1649,0
(U] .73 o0141,8 1602, $
.05 8,72 s1201.8 1564,2
2.0 "t s1aa7,? 1525,4 .
8,98 2,68 20683, 1 1488.4
1,00 LY 2079¢,8 1040,5

FIRESTONE TIA“I!OIT 1 1e,0e2u/F Dl; ASPHALT (3,3,)

1.2 1
1 1
! 1
! 1
1 1
i 1
1 H
1 e . 1
1 . . 1
3 . 1
Ul . 1
Xt . ] 1
1o ) ol
* . 1
. 1
. 1
. 1
[ ] ] !
* b
. 1
. ] 1
. H
.
. 1

0
.

[ R e e Lt bakade Rk Bl
=t 240 00 00 00 -4 I8 4=t £ 2 S P=t 90 P4 50 Pt St 0=t B4 0=t S0 00 0 4 0

e L e

[

e

»
-
-
-

a,00 LONGITUDINAL SLIP 100,08
F1 a 2200,0 YEL = us,A NULOCK 3 .06 HYPEAK 8 1,83 RATIO s 1,56 AeD FILE 136 NwFILE  SA  SAMPLE 27e . -
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«r AaD FILE 137 NEw FILE s TEST SAMBLE2{) s

AVERAGE OF FILE 137 FOR & RECORDS, FIRESTONE TRANSPORT 1  10,0w20/F DRY ASPHALT (8,8,)
SLIP MUX TORAUE X
v, 08 ", 00 2.0 (1% 3
3,02 8,20 22158, 1109,8
2,08 2,35 38238,4 1961,5
B.06 2,49 52978, 1 2690,9
8,08 9,61 67037,7 13587
3,10 8,71 78875,8 3895,1
2,12 8,79 87479,1 31,5
@14 @84 9410%,3 4594,7
B.18 2.88 99387.8 ar87,2
.18 0,90 ’ 103829,4 1901,3 T3AV 3 $99%8,3  LOAD = $570.@ VEL x 48,8 WPH,
'R 2,91 185148,2 931,58
9,28 7,90 129868,9 a874,9 WUPEAK & @,91  MULOCK » 3,56 RATIO 3 1,81
8,30 2,88 112798,8 a170,4
3,35 0,85 114835,8 268,71
.00 2,83 115867,3 4848, 4
2,45 2,81 116335,5 443%,9
2,50 3,79 116829,1 4320,4
2,55 2,77 117534,6 4195,8
Y 274 118363.8 406504
2,65 a7 11917a,2 39374
a,70 8,69 119453,9 3809,3
2,75 2,87 117129,8 3689,9
8,80 2,65 119938,4 3576.2
.85 63 109323, 8 3a89,1
9,50 @,61 874237.4 3337,
0,95 2,59 13918,) 1218,9
1,00 9,56 59983, 3 18,7

FIRESTNNE TRANSPORY 1 1@,P«20/F DRY ASPHALT (85,B,)
1 1

1.9 1

1 !
1 1
1 1
1 !
I ¥ » 1
1 . * 1
1 » 1
I * . 1

LI » t

Ut * * 1

Xt {
= L] -1
! . 4
7 ] * !
! Ll 1
1 . 1
! ] H
1 * 1
1 * . !
1 . 1
1 1
I «
! !
le -l
1 1 t
7 1
1 !
b b
1 !
! 1
1 1
I = 1
1 1
1 !
1 !
1 1
1= =1
! 1
1. !
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 1
! I

.8 1 1 1
9,00 LONGITUDINAL SLIP 109,29

FL 2z ss70,0 VEL 3 40,9 MULOCK » 2,58 MUPEAK 3 2,91 RATIO » 1,61 AeD FILE 137 NWwPILE St SAMPLE 211

58




e deD FILE 130 New FILE s2! © O OTEST SAMPLER1R te
AVERAGE OF FILE 138 FOR 4 RECOROB, FIRESTONE TRANBPORT I  18.8e28/F DRY ASPHALY (8,8,)

sLIe nyx TOROUE re
a,00 e,08 LI [N .
2,82 8,15 20084,2 13994
2,00 8,25 43234,3 . 2200,8
2,06 0,3 40902, 4 3126,5
9,08 9,43 Tae01,9 048,54
2410 a,50 87087,2 4a93,0
e,12 9,57 180008, 7 se87,2
%14 L3 116812.9 s887,1
6,16 8.73 120m84,4 56,5
s.18 8,78 136086.0 6806,5 TOAV u  04278,8 LOAD ® 9105,3  VEL = 38,9 wew,
8,20 0,80 141018,3 T831.0
8,2% r,80 146638, 9 1975.0 MUPEAK ® 8,88  MULOCK 3 8,51 RATIO » {,56
8,38 (81} 149928, 0 S LIW)
8435 0,77 151618,3 038,58
2.0 8,75 152237.8 6687,%
[ W1 6,73 152068, 6474,3
(A 1] [ %4 151378,7 a2
(1] LYY 1507128 61131
2,66 0,67 150256,2 934,64
Be6S (11 109944, $749,5
0,79 9,63 189396, 4 871,80
[ %41 0,81 1269893 $480,5
.80 2,59 149838,2 8232,8
2,83 8,57 129692,9 5366, 0
9,90 L1331 115578,1 4894,
L 8,98 0,53 1nrate.s I )
1,00 (A1} 84270,8 530,89
FIRESTONE TRANSPORT !  13,0e28/F DRY ASPHALT (3,8,)
1,0 1 1 1
T :
1 !
1 1
1 b
1 !
1 1
b 1
1 t
1 1
1 . [ . 1
Yt . . 1
1= ] ol
1 . . H
1 . 1
! . b
1 3 1
1 . . 1
b . 1
b . I
1 . 1
1 ] ] 1
1 . 1
1 . I
IO .

P O e e Lt T R e 1)
»
-
-

[ O e e L L T T Y )

2
-
-
-
-

.

LU LONGITUDINAL 8LIP 100, pe

¥l s 9195,) vEL 8 aR,Q MULOCK B 2,81 MUPEAK 3 9,890 RATIO0 = 1,56 4=0 FILE 138 WNwFILE S2  BAMSLE 212
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x<xE

¢ AaQ FILE {32

NEW FILE 49/

TEST SAMPLERR® #+

DRY ASPHALY (B,8,)

40.0

VEL = 3870 WP,

RATIO 2 1,57

AVERAGE OF FILE 132 FOR & RECORDS, FIRESTONE TRANSPORY 1  1@,Pe20/F
sLIP wux 10ROUE X
0,00 ", 00 [N ] 8.8,
2,82 2,14 10118,9 781,10
9,06 2,28 20482, 1382,6
7,86 8,34 37533,9 1926,4
2,28 a,06 48662,3 24%8,5
2,10 2,55 51833,3 3081,3
8,12 XY 72168, 3548,
0,14 2,72 80835,4 3922,9
8,16 0,80 910893,2 4368, 6
2,18 n,86 98523, 9 4660,7 TAAV ®  59012,8 LOAD s 5639,1
.20 a,88 101861,9 a763,8
0,25 3,89 106022,9 4793,0 NUPEAK = 0,89  MULOCK » 9,57
0,30 .08 110208,9 a741,2 d
0,35 0,86 112825,1 2683, A W /2(/// 3
2.40 0,84 114323,8 4524,8
2,45 8,81 115651, 7 4396,4
8,50 2,18 116979, 1 423,02
2,55 (8] 118284,4 4120,4
2,60 2,73 119378,3 3991,6
265 [ R ] 120034, 3 38716
IR #,69 119888,5 3759,4
2,75 nb7 117a97,2 3683,7
2,80 8,85 110376,8 3553,6
2,85 2,63 99131,5 3468,1
2,97 3,61 86470,0 3332,3
8,95 3,59 73376.6 3212.1
1,00 2,57 €9812,5 3087,5
FIRESTONE vnauszowr 1 1e,ee2a4/F un} ASPHALT (8,8,) .

B et et 8 h St ot 8 14 Gp ek e e St 4 St A Sd et 8 0 0t 6 1 oh 8 8 Pl d Dt S 8 g 0t Bd 1t 8 0 Pt e et ot
0

. 3
B 3 6 otk et Bt Bt bt 3 S8 S0 1 2 it et 2 Bttt B $p ot 0 Pt ot 04 B Bt 1t Bt Bt 0 5t et B0 g et =0 8 ot B Pt Bt B Pt o8

8,08

Fl =

5639.1

4.0
VEL = 3o7F

HULOCK = B,57

LONGITUDINAL SLTP

MUPEAK = 7,89 RATIND = ,57

60

A=D FILE

132

NWFILE

49

SAMPLE 289
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- <7=

*s 4ad FILE 139 NEW FILE S3 TEST SANPLERLS o
AVERAGE OF FILE 139 FOR S RECORDS, FIRESTONE TRANSBORT [  10,8020/F DRY ASPMALT (3,8,)
sLIP nx TORQUE 4] .
- LU e,08 [ . () )
0,02 0,16 16494, 6 928,48
8,08 8,29 31680,4 1823,2
B. 00 #.00 48182,6 22%,8
2,08 9,52 Setal,$ 2885,2
(L] 8,88 T2184,2 3564,8
812 8,78 83438, 4129,8
214 9,82 2006, 512,85
2,16 4,88 - ee3ss,s 07884
9.18 8,9 103006, 9 963, TaAV §  S9258,F  L0AD 3 3621,2 VEL ® a8,p MR,
2.2¢ 9,91 186246,6 %083,2
8,23 ", 110153,0 4978, NUPEAK 3 B,91  WULOCK 3 8,56 RATIO ® {,43
8,38 ",89 11271602 s, M ¢
%38 "8 115278,2 a785,7 C i&ﬁ S
e,40 LN 1) 117617,3 asis,8
0,48 .1 119498,8 4,8
8,50 "8 121961,8 4330,8
0.5% °,7 122063,2 4201,2
[ A1) " 14 1228234 sy,
(N1 a.vn 122667,9 3968,3
8,70 s 70 121776,8 3889,6
8,75 n,68 118229,0 3747,8
(N1} A b 111008, 8 3628,7
[N 1] 8,63 194317,8 3499, ¢
R so1 8736449 338401 :
8,95 a,58 T3878,0 322144
120 ", %6 $9238,0 3879,§

FIRESTONE TRANSPORY 1  18,820/F DAY ASPWALY (3,8,)

1.0 1 1 1
i 1
1 e
1 1
1 . t
1 ) 3 . 1
1 . b
1 . 1
1 . !
LI . . t
url 3
X1 » 1
1e " . el
1 . !
1 L] 1
1 . 1
1 . t
1 . . I
! . 1
1 . 1
1 1
! . 1
1 .
1 b4
1= . -l
1 b4
1 1
1 1
1 I
T . 1
1 I
! 1
4 1
1 1
1 1
1 . i
1 1
Ie ol
1 b4
1 4
1 1
1 4
1 1
1 e
1 1
1 T
1 1
1 1
1 1
[ X 1 1 1 B
Tore . LONGITUDINAL SLIP 199,09

Fl = 5e21,2 VEL & an,p “uLocK s A, 56 MUPEAK & R,91 RATI0 ® 1,63 AeD FILE 13¢ NwFILE S3  SAWPLE 243
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GONDYEAP. SUPER HI MILEP, 10.00 x 20/F, B!\;DC ASPEALT
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a,a

!

VEL 3 3,8 MR,

RATIO » 1,12

wx AeD FILE 147 MEW FILE SS TEST SAMPLE2S] wr
AVERAGE OF FILE 147 FOR 7 RECOROS, GOODYEAR SUPER HIMILER  10,ds20/F  DRY ASPHALT (3,8,)
L8 {J MU TORQUE 43
9,00 2,00 8,0 - IN]
2,02 A,16 17291,3 885,3
B.84 #,24 2s738,7 13277
0426 2,31 33520, 6 17216
2,08 8,38 41999,0 2120.2
2,10 a,a7 51234, 2568, 7
a,12 n,54 59136, 1 2975.6
[RU 2,60 65288,9 32908,7
2,16 8465 70341,3 3554.1
0,18 2,70 74948,7 3774,4 TGAV 5 92914,7 LOAD ® S479,4
0,20 neT4 79491, 4022,9
8,25 2,83 89329,9 2467,9 MUPEAK = 2,95  NULOCK = 2,85
2,32 4,99 96379,% 471784
2,35 2,93 1009629,7 a938,6
9,40 #,90 182%22,3 4993,5
2,48 2495 192682.4 995,92
2,52 2,94 102324,9 97,3
2.5% .94 101669,5 4935,
2,60 2,93 120051,9 4892,5
0,68 8,92 99952,9 4846, 9
a,70 2,91 99A13,1 a799,7
2,75 .94 980%2,9 4751,.8
2,80 0,89 97082,4 a783,4
@,8% 2,80 9%6107,2 46%48,9
2,92 2,87 9510%,2 4695,1
2,95 3,86 96046,3 9552,8
1,02 2,85 92910,7 4496,8
GONDYEAR SUPER :(-nlt:ﬂ 18,8=20/F on; ASPHALT (S,8,) .
L] " . L]
* L] L]
* L ] -

P L L T T T L e e L e T

0
»

5 00 00 0t 4 4 0 et Bt Bt et Bt 0 0t 5t Bt Bt Gt Bt 4t g oot St e s Gt 4 2t Bt it 84 Dt ot St Bt e D e bt Bt s e ot e e

”,08

FZ =

5479,4

vEL 3 3.0

HULNEK = A,4%

LONGITUDINAL SLIP

MUPEAK 3z 2,9%

62

RATIO = 1,12

AwD FILE

ta7

NRFILE

1an,20

L1

SAMPLE 251



i
o AsD FILE {48 NEW FILE S TESY SanpLERSZ we
AVERAGE OF FILE 148 FOR ¢ RECOROS, GOODYZAR SUPER WMIeMILER  18,0020/F  ORY ASPHALT (D,8,)

(184 nx ToRoUE Fx

0,08 (R ne - o :
3,02 ",89 24,7 S16.5
808 0,22 23321,0 1199,5

2.6 8,38 30849,9 1888,

8.0 (A 49814, 2381,

a0 0,58 se1e5,9 2079,

0,12 #,63 s7197,7 33678

2,10 5,69 74858,7 3700,8

(R0 e A 81200, 40711

.10 .82 87173.8 435%.2 TGAV 8 78312,5 LOAD ® 5509,2  VEL = 10,8 PN,
6,20 0,86 91308,6 [LITYY)

ne2s (R ]} 97%38,2 2882,1 NUPEAK & 8,04  MULOCK a 8,7@ NATIO = ,38

2,38 0,9 192042,3 21,9

0,38 A, 9 105304, 4953,3

9,40 *,9 108072,7 93,0

8.4% 9,93 110051,8 48857

2.59 0,02 111489, TR

2,58 ’.0 111268,3 ar81,8

ae0 8,89 198209, 8 VTR

0,65 (N1 186065, 3 52,2

R a0 wear, e 2s0,8 °

8,75 082 %034,2 22010

w.ae 8,80 2238.4 [TL LY

8,88 [ 8] 88503.7 4062,7

0,90 #,Te 80488,4 1928,8 -
0,98 7,73 79801, 3822,7

te00 8,70 74312,8 3491,2

GOODYEAR SUPER MISWILER  10,020/F  ORY A3PWALT (8,8,)
1 T

1,8 4 I

1 t
1 1
1 [] . [] 1] 1
1 . . 1
1 * 1
1 . !
1 . 2 1
1 ® 1

"1 . . !

vl . 1

X1 . 1
Te [] . -]
I . 1
I 1
1 [ ] [ ]
1 1
1 1
1 . !
1 1
1 1
1 1
1 . t
1 t
Ie -l
1 1
1 . 1
1 !
1 1
1 Z 1
1 1
1 4
1 * 1
! 1
1 1
1 1
1 1
1e L3
1 e 1
7 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 1
1 H

LIS I 1 1 1
B0 LONGTTUDTNAL SLIP 100,08

£1 z 5%@9,2 VEL & (R, 7 HULOCY = A, 70 WYPEAK 3 @, 98 RATIO 5 1,35 asD FILE 188  WNWFILE !0‘ SAWPLE zsg .

63




sLIP
0,00
2,02
2,00
2,06
0,08
2,18
012
de1d
816
AL
2.20
725
2,30
8438
8,40
2,48
8,590
¢.55
A.60
0,68
2,78
(181
9,89
2,85
2,99
8,95

1.00

AVERAGE OF FILE 149 FOR 6 RECORDS,

MUX
2,90
2.18
2,31
@, 62
8,53
2,63
(41
8,77
2,83
8,87
.89
2,91
.91
2,90
9,89
n,87
9,86
7,80
0,82
2,89
2,78
3,76
3,73
A7t
2,68
8,65
fe63

an AeQ FILE 149 NEW

TORQUE

19755,0
14672,8
47rey .0
59447,
69929,3
78765, 1
85752,9
90838,9
94888, 6
97731,2

102665, 3

186348,8

149234, 3

1101181,1

112701,2

113923,2

114970,2

115924, 6

116133,4

116326,4

189958, 5

103162,48
94599,3
85419,9
75733,9
85270,3

L4

(1]
983,8
1738,8
23331
29%6,9
3487,1
3914,5
4232.2
4405,3
4679,7
ar74,2
3852,2
a8as, 7
a799,2
8725.5
3682,5
45%4,3
3269,0
4361,.6
8268.1
6184,3
[TTTHY
3918,7
3787.14
Jo52.9
3514,7
3372,9

I
FILE S7

GOODYEAR BUPER WI=MILER

TEST SAMPLE2S3 ##

10,3=20/F

TQAV & 65270,8

MUPEAK & 3,91

DRY ABPHALT (3,8,)

LOAD o 5592,8

MULOCK @ 8,83

GODDYEAR SUPER HIeMILER 18.0u20/F DR; ASPHALT (3,8,) L
n
1, : 1 1
1 1
1 1
1 » I
1 . " » 1
1 . 1
1 . * !
1 . 1
"1 " ] 1
vl . 1
X1 . [} 1
1e . L}
1 * 1
1 » 1
1 . 1
1 N 1
1 . 1
L
i ) 1
1 1
1 !
1 1
1 !
1= -t
t 1
t 1
1 I
1 * !
1 1
1 1
1 1
1 1
1 1
1T o« t
1 t
1 1
Ie =
1 1
1 1
1. 1
1 1
1 !
1 1
1 . 1
1 i 1
1 { I
1 I
1 1
2,8 « 1 1 1
2,00 LONGITUDINAL SLIP 178,099
FZ s 5592,8 VEL 3 20,7 MULOCK 3 3,83 MUPEAK s 9,91 RATIO » J,46  AeD FILE 149  NNFILE  §7

64

VEL & 20,0 WP,

RATIO ® 1,46

SAMPLE 253
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T

»
-
-

AVERAGE OF FILE 158 FOR

sLye nux
0. 5,00
8,02 9,23
.09 (15 1]
(AN 8,87
8,08 0,87
.10 8,45
9.12 (]
8,16 0,10
2,16 a,84
518 8,88
2,20 8, %
.25 5,91
2.3 5
8,38 ., 9
.o 0,88
8,48 8,86
3.5¢ 9,88
9,53 0,82
[ 1] 8,79
805 8,77
8,79 8,78
8,75 8,72
0,80 n,79
8,85 2,68
1 1] 9,65
8,95 0,43
1,00 0,60

GCODDYEAR SUPER WIeMILER
1

VEL » 38,8 WPH,

RATI0 3 1,91

e deD FILE (%8 NEW FILE §'l TEST SAMPLE2SS o
4 RECORDS, GOODYEAR SUPER WIMILER 13,8220/  ORY ASPMALT (9,8,)
TorouE x
0o ece
225726 12668
IT8aT,0 1934
51328,3 TN
43033,7 31196
721691 3836414
79430,8 3804,
05023,7 [H I
LI | 4080,3
LITS 79 Y IN ] TOAV = 46031,2  LOAD & S512,2
98046,8 79,1
100227,8 w0 NUPEAK & 8,91  WULOCK & €,68
180934, TN}
111620,7 a8,
113612,6 arse,e
114396,7 8653,3
115063,3 538,98
118504,1 g,
116019,2 aer.2
116848,7 TR
116175,0 4858,2
113203, 39%4,2
104792,4 3808,7
97438,8 36759
86919, 3 3830,8
75031, 3e01,1
~8031,2 32%0,8

16,0020/F  DRY ASPWALT (8,8,)
1

50 04 0t 24t $-8 St 4t 0 Pt 0t Bt 0t St 0 0t Bt S0 0 P 28 ot O

[P D T L T T Y
)

3 .
50t St 4 4 5 St =t D 8 B8 B St Bt Bk B 0 6t Bt Pt 0 Gt 0t Bt 0nd 8 Bt 5k St B $E 5t 30 50 Ot Bt 20 D3 e 50 P 60 6 0t 04 00 00 0

AT

F2 »

sS12,2 VEL « 3B, P

“ULOCK 8 @#,40

1 » 1
LONGITUDINAL BSLI°
A

MUPEAKR 3 N, 99 RATIO & 1,51 deD FILE 150

65

wefiLE

140,89

S8

SAMPLE 2%




AVERAGE OF FILE {51

HUX
e,00
@18

a.32

GONDYEAR SUPER HIeMILER
1

ar heD FILE 151 NEW

TORQUE
a,n
19797,3
35458, 4
49539, ¢
01682,6
72608, 6
81414,0
88498,3
94949,3
98178,6
1016877,4
10%281,6
187937,0
189773,8
111326,0
112043,9
116206,7
11547%,8
11666642
117345,S
117376,2
1154719
109518,2
99772, 4
88318,8
76263, 1
63558,0

FOR § RECORDS,

18,020/F

4]
2.0
988,5
1792,8
2484,5
3a3t,?
3543,6
3986,9
4289,9
4s38,7
arta,
arTe.s
6r77,0
a734,0
46%58,7
4559,3
aan3,?
322,3
a198,7
4078,0
3965,1
3862,4
3770,.4
3602,8
3592,4
3590,6
3ag7,8
3313,5

FILE sof

GOOOYEAR SUPER HIeMILER

TEST SAMPLE2SS o+
DRY ASPHALT (8,8,)

TQAV a1 43554,0

HUPEAK & 8,88

DRY ASPHALT (8,8,)
1

19,0=20/F

LoAD =

MULOCK # 8,81

$587,1

1 1
1 !
1 1
1 i
1 1
1 (] - » 1
1 . " 1
1 1
N1 . . 1
u1 . {
Xt * " 1
e . N3
1 . 1
1 * " 1
1 . . 1
1 L] b
1 v !
! L] * 1
1 ]
1 1
1 1
! 1
1 1
le -1
I 1
! 1
1 . 1
1 1
1 1
1 1
1 1
1 1
! 1
1 . 1
1 1
I 1
Te .l
1 b4
1 1
1 e 1
1 1
1 !
! 1
1 1
1 1
1 1
1 1
1 !
A0 1 1 t
a,ne LONGITUDINAL SLIP 199,99
FZ s 5567, VEL & 4,8 “LOCK 7 7,81 MUPEAK = @,88 RATIO = 1,43 4=D FILE 151  NWFILE 59

66

VEL & 43,8 wPM,

RATIO = 1,43

SAMPLE 255
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i
o 4ed FILE 159 NEW FILE o8 TEST SAWPLE2SY ve
AVERAGE OF FILE 155 FOR S RECO®DS, GOOCYEAR BUPER MIeMILER 1A, 0=2@/F  DRY ASPHALY (3,8,)

sLIN Hyx ToRQUE 14
a0 8,20 e . [N ' -
2,02 e 15678,3 8504
(1] 8,28 29710,8 1507,8
206 039 [TLITH | 2083,
5.08 8,89 $3819,¢ FIYTIN
8.10 [N} 47845,0 332146
a2 9,72 T0049,? 385,83
['RY) e se907,0 262,80
Belb #,88 i 933100 511,3
8,18 #,.87 LITE A} 4681,8 TOAV = 62508,8 LDAD & 5463, YEL s 55,8 Wu,
8,20 8,89 198600, 0 72,0
2,28 a,80 195738, 0 LT ] NUPEAK ® 0,89  MULOCK » 9,63 RATIO 3 1,42
(191 [ }) 198459,1 a684,9 y
8,38 v,08 110900,4 e,
8,20 0,83 112308,2 s,
[ .8 118102,2 o ases
2.5 8,78 116137.8 “n.g
8.8 (R 1178361 40639
[NY) [R]} 118984, R LTIV
2,68 8,72 119708, 4 3888,7
8,78 (R 1 120027, 311,13 °
8,78 8,78 110873, 3092,3
2,80 8,68 116571,3 361846
8,89 [N} 105664,5 3823,8
2,90 [} 2571,1 TN R
8,95 [AY} 78138,2 3363.7
1,090 (%1 62300, 8 1208,8
GODDYEAR SUPER WIMILER  18,Be28/F  DRY ABPWALY ($,8,)
(W] i 1 1
* I 1
1 1
4 1
! 1
1 1
{ LI ] ] 1
1 . t
1 ) . 1
LI ¢ 1
Ul ) ) 1
x! . 1
e . ol
1 . 1
1 . » . 1
1 . 1
1 . 1
1 . . 1
1 . .
1 L]
1
1
1
1
Ie -

0 2 ot Bt 18 Bt s 8 5t bt Bt P8 bk St P Bt 8 B Bt Bk Bs b 5t 20 B At Sw S Bt 0t

@ 4 e vt s g g s st Bt 8 4 S0 b ot p Tt Bt Pt Gt Bt St &0
0

[N i 1 1
(.1} LONGTTUDINAL SLIP 100,98
FL x S8e3,? VEL u 55,8 euLoCK v A48 RUPESK » P00 RATIO & 1,47 =D FILE 158 NWFILE o8 SANPLE 254 - -
67



~

xCx

e L L L L e e e e e L T T E T T

sLIP
9,09
8,02
2,04
2,06
2,08
2,10
LH]
Q.18
(A
2,18
0,20
8,28
(%1 ]
2,38
0,48
0,48
2.58
859
2,60
8468
8,70
8,78
2,80
8,08
2,98
8,99
1,00

AVERAGE OF FILE 168 FOR & RECORDS,

mux
2,00
.22
2,38
2,52
9,64
2,74
2,83
2,91
0,96
8,99
1,00
10t
1,00
9,98
8,96
2,93
9,91
0,88
9,86
0,83
a.82
2,80
0,78
2,76
2,713
0,70
a,67

GODDYEAR SUPER HIeMILER
I

e AsD FILE 160 NEW

TORQUE

2,9
sate,1
17748,5
2074a,4
11471,
14749,0
41235,0
48943,6
a7967,8
50709,8
52642,7
56304,2
59198,3
61283,2
62836,6
643%1,48
65929, 3
67629,7
69343,8
70998,8
72374,0
T2778,4
70122,%
83397,6
53928,8
13007,4
31791,7

10,0m20/F

Fx
8.0
5037
2814
1197,7
106643
1697,
1891,2
2063,9
2192,1
2266,4
2298,0
2300,2
2271,
2221.4
2175,
2118,1
2061,5
2003, 6
1948,7
1960,6
1858,4
1820,
1782,0
1738,3
1675,3
1609,4
1538, 0

DRY ASPHALT (8,8,)
1

FILE &2 TEST SAMPLE2SE o«

GOODYEAR SUPER WIeMILER  18,8e20/F DRY ASPHALT (3,8,)

TOAV ®  31791,7 LOAD s 2377.8 VEL s 4@, MPM,

MUPEAK ® {,B1  MULOCK ® @,67 RATIO ® {51

FZu

2377,8

VEL 8 40,0

MULOCK & 3,67

I

!

1

T

1

!

1

!

!

1

» 1

* ol

. 1

. 1

" I

[ . 1

. I

. 1

L] I

. 1

}

»

1

L3

1

!

1

1

1

1

1

1

1

1

!

1

ol

1

!

1

1

1

1

1

1

b

1

1

1 1

LONGITUDINAL SLIP 100,00

MUPEAK ® 1,81

68

RATIO = 1,51  AeD FILE 160 NWPILE 62 SANPLE 258
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Ly
0,00
2,82
8,80
8,06
2,00
2,10
8,12
24168
€18
€18
8,20
28
8,30
8,15
9,40
9,48
(K1)
0,55
.00
(1]
2,70
2,78
8,80
0,08
9,90
0,98
1,00

wux
0,00
" 18
8,32
8,03
8,58
f.83
"N
8,70
8,83
0,88
5,0
0,0
0,88
8,87
8,88
.83
[N
0,78
0,7
878
6,12
.78
0,67
8,45
8,63
(HY)
8,58

e AeD FILE 68
AVERAGE OF FILE 161 FOR ¢ RECONDS,

TORGUE
8,0
19317,3
¥sTes,4
(1T
s0924,8
T1816,6
T9270,8
[TYTTI |
"nass,.2
LIVIT A
"see,e
105387,7
109449,3
112626,2
110687,4
116326,3
117698,2
110886,7
120338, 1
121208,8
121398,1
119118,8
113303,3
193003,3
90003, ¢
77986.1
82895,

“En F!L!' 3
GOODYEAR SUPER MleMILER
rx
‘8,9
3,8
1764,9
201%,9
2967,3
a4,
3874,3
15,0
ars,e
a6b1,2 104V »
arse,2

TEST SAMPLERSS e
10,0020/F

620905,8

ar86,2 MUPEAK 5 0,09

arev,.
aeT3,.
asee,3
4,0
4364,5
az08,2
428,80
14,7
190857
3005,
3788,8
158s,7
pLITA
3333.2
3196,3

LOAD =

mULOCK & 9,58

DBY AOPHALT (8,8,)

ssee,?

1.8 1

b 1
1 1
1 1
1 1
! * 1
1 . . 1
! . ] !
1 . 1

"1 . I

[ . !

X! . . 1
le . -]
1 . 1
1 . . 1
1 . 1
1 . b
1 . 1
1 . . 1
1 . 1
1 1
1 »
1 1
1 1
1e -1
H 1
1 1
1 b
1 -« I
1 1
1 1
1 1
H 1
1 1
1 » 1
! 1
1 b
1e L}
! 1
1 I
1 e 1
1 1
H 1
1 1
1 1
1 1
1 1
1 1
1 1

LR 1 1 1
L [ LONGITUOTWAL SLIP 100,80
Fl = 5580,7 VEL = a8, nYLOCK s P,88 NUPEAK 5 9,89 RATTI0 = 1,58  AeD FILE 18} NuFILE [} ]

69

VEL & an,8 New,

RATI0 8 1,54

samsLe 250




cx

x
B ot ot 8 g St o i et St Pt 8 =8 S Pl S 0 18 Dt 5k $h Pl Dot =6 o 8 Pt Bt =t 4 Pt b 4 St Dt 1=t Pt -t i d h ot O Ot St Sy Ot 4

sLIP
Q.00
0,02
.80
2406
2,08
2410
2,12
2,14
Q.16
0418
2,29
0,25
2,30
9,38
Be40
0,48
L1
9,55
.60
465
.70
8,75
8,30
0,85
8,92
0,9%
100

AVERAGE OF FILE 162 FOR 5 RECORDS,

Myx
a,00
3,13
2,25
3,38
8,46
3,53
LY 1)
8,60
2,70
e,78
2,76
2.77
a,78
8,77
.78
2,74
e, 72
2,70
8,68
.67
3,68
0,83
2,61
8,60
@,58
2,56
2,54

GOODYEAR SUPER HIwMILER
1

we Ao FILE 162 NEW

TORQUE

21846,5
a3261,8
61403,8
77374,2
91562,4
10390%,2
114203,5
122686,3
128612,0
132521.2
138%32,8
182498,3
1453794
147838,2
149858,1
158473,S
152823,2
153717.2
158096,2
153458,7
150594, 7
143048, 0
131031,2
116930, 1
102048,8
86380,0

12,0029/¢

FX

(1]
1118,4
2106,9
3087.1
39824
4603,3
$223,6
5783,8
8123.8
6397,1
6551,7
6660.9
6602,9
6547,2
6a87,9
6253,7
6096,7
5940,2
$789,6
S648.7
5507,7
$378,.7
23442
$088,2
4946,2
a80%, 6
4666,5

FILE b'l

GOODYEAR SUPER WIeMILER

TRAV »

MUPEAK

Dl; ASPHALT (3,8,)

TEST SAMPLE26@ #+

18,2%20/F

86324,0

9,78

LOAD =

MULOCK = 2,58

DRY ASPHALY (8,8,)

8950,2

D .
540 4 g 0 5t 0 Bt 5mg Gt 8 0t Bt 5t Bk St et Pt B8 S 0 0 Bt 5 0t Bt BB e et it ot 0 Bt 0 0 Bt 4 St 26 B4 Pt 5 S8 04 00 0=t +4 0

?,00

FZ s

8950,2

VEL ® 40,@

MULOCK = 4,54

LONGITUDINAL SLIP

MUPEAK ® 0,78

70

RATIO 3 {,43

A=D FILE

182

NWFILE

64

VEL ® 40,2 MoW,

RATIO = 1,43

SAMPLE 208

-39 -



-
s

“~c ®

»
.
LY

VEL = ar,p new,

RATIO 8 1,47

e oD FILE fab NEW FILE S8 TEST SARPLE2SE ee

AVERAGE OF FILE 1e6 FOR g WECOMOS, GOODYEAR BUPER WlanmILER 18, R=20/F DRY ASPHALT (3,8,)
SLIP LT} TAROUE x
2,80 LA LY I ne
LI H e 20364.0 1138,9
(N1 2,35 3ee79,1 1808,8
0.0 2,28 $1638,7 2575,3
8,88 2,59 62878,2 3154,2
[ IS1.] 2,68 T2014,8 364,88
812 2,75 81338,2 1TV
8,18 3.M 88182,5 a3%2,7
3416 2,85 . 12642, asee,8
.18 [F 1] 95489,7 1,7 104V & 62486,2 LOAD & S&82,7
0,20 6,09 97358, 22,5
2,25 a.09 101749,4 @We,? MUPEAK = §,89 WLOCK & F.61
2,30 "8 103329, 0 a024,7 Z £
8,38 287 107542,3 4830, CM / U Z
.40 0,85 180825, 0 “sd,.a
[ 1 a8 198082,2 387,1
850 6,8 128781, 2 Qa0
n.ss 2,79 108838, 7 413648
H,60 0.7 188901, 02,4
.65 a7 109179,7 3905,1
(8]} 2,72 1noget, 1 3808,7
2.75 a0 180172,0 3787,3
2,80 0,09 1ha377,§ 3617,7
2,8% [N} [IYTLN ] 3528.9
[RL 85 06673,0 3429,5
a,95 r.63 752%9,1 1331,7
L) 8,61 s2406,2 3238,

GOODYEAR SUPER WIeMILER  {8,8=20/F  DRY ASPMALT (8,8,)
1 1

L L L L R e e L T T

. .
e e st B 0 0 00 B 8 £t Bt ot 00 0t 0 Bt £ Pt 5 Sb ot Ot St e Bt w0 Bt B O Bt 00 Bt S0 0 Pt St 0 Bt 04 Sa Bt St Bt Ot b 0t

Fl s

Sa82,7 VEL = «n M

muLOCH 3 -.nf

LONGITUDINAL ‘SLIP
WPEAK = §,3¢ RATIO & 1,47 AeD FILE 144

71

weFILE

ss

SAMPLE 256




e

-4 |-
o hsD FILE 156 NEW FILE 61 | TEST SAMPLE2S? *#
AVERAGE OF FILE 156 FOR & RECORDS, GOODYEAR SUPER WIeMILER  10,AwgR/F  ORY ASPHALT (3,8,}
sLIP wx TORGUE FX
8,00 2,90 [N ] 2.0
0,02 A,17 19667, ‘ 973,82
0,00 ",32 35858,4 1771,1
2,26 a,08 19457,8 267,3
n.an 2,56 sa%ea,2 17,7 -
8.0 0,68 70917,3 3892,4
2,12 f73 79899, 40938,5
a1 2,79 87619,3 4354,2
Belb [N.T] 93201,5 609,06
6,18 2,87 47359,9 4779, TOAV = 82018,7 LOAD ® S582,0  VEL 3 4f,P MPM,
0,20 2,09 188494,5 3862,1
n,25 .89 105644,5 (11T ] MUPEAK £ 0,89  MULOCK = 2,60 AATIO & |50
2,39 2,89 189151, LITY I M 2 é/
2435 2,87 111700, 4783,8 5 / on 3
# 00 2,85 113679,2 a878,6
CYL] 2,83 115191,9 561,90
4,50 A.81 11643842 2040,9
A,55 f,719 117443,2 a317,1
0,60 IR 118287.4 3192,4 .
2,65 8,70 118950, 470,5
B.70 8,72 119827,8 39840
2,75 B, 79 118789,83 3837,3
2,88 2,88 119555,9 372641
785 2,60 1808804,4 3810,8
3,90 60 88753, 3693,6
2495 0,62 75949, | 3375,2
1,90 a,60 62816,7 3255,0

GNADYEAN SUPER WIeMILER  1@,0w20/F DAY ASPMALT (8,8,)
1 1

1.0 1

1 1

1 1

H 1

' 1

1 * i

1 . * . i

1 . ]

1 ] . 1
"1 N !
Ut . I
¥l N 1

I= - ol

1 . » H

1 - !

1 . 1

1 . 1

1 . " I

1 * t

1 . !

1 L]

H 1

1 . 1

H 1

Te -1

x i

1

1 . 1

1 1

1 1

H 1

1 1

H 1

H 1

1« 1

I ‘

1 1

I= 1

H 1

1 1

1 1

1w H

H 1
- 1

H 1

H 1

1 1

' 1

H 1

L] 1 1 t
.24 LONGITUDINAL SLIP 189,09
FZ 3 $5R2,8  VEL 3 48,8 MULOCK m @60 MUPEAK ® 9,49  RATIO & 1,50  A=D FILE 158 NWFILE 61  SAWPLE 257
7




!
se AaD FILE 103 NEW FILE ¢S TEST SA%PLE2e) *v

AVERAGE OF FILE 163 FOR S RECOROS, GODDYEAR SUPER WIaWILER  18,0228/F  DRY ASPHALT (3,0,)

5L L] yoraut rx .
9,00 00 a0 "0

W H 5,14 17983,8 62,1

s 0,27 HITTEN 1518,7

0.0 'R sy, 2170,8

0,08 0,50 S7460,8 22,4

8,18 5,0 31,8 18,8

0,12 Y] 704529 3738,3

s.10 " tasrs,3 "2

16 "8 - 28,2 211,83

818 0,85 56,3 W, ? TOAV 5 619€M.8  LOAD s SSTE,3  VEL & 88,8 ¥PN,
0,20 .87 100230,3 18,7

8,28 5,87 195989, 8 32,2 WUPEAK & 8,87 MULOCK ® 8,58  RATIO ® 1,87

0,30 .87 189870, 7 ",

0.8 e.08 112518.5 09,3 C‘M /ZO’? #5—

WL 0,8 1145218 “me

W1 0,81 116252,8 3876

w“se 8,70 17818,2 aase,2

0,58 e 119285,2 anee,s

0,08 L 126386, 8 3972,8

[ 0,12 12123642 3083,4

8,70 0,78 120906,9 3744,3

818 (WY 118258,2 S6a8,8

.88 8,06 112188, 3539,3

a,88 005 104493, 5 3887,1

'R 2,03 88915,0 33100 -
9,98 0,61 75009, 9 T TS

108 8,50 s1een, 0 318,08

GODOYEAR JUPER WIeMILER  19,8e28/F  ORY ABPRALT (8,6,)
1 !

1.0 1
1 1
1 1
1 1
1 1
1 1
1 L] 1
1 © e .« [ 3
1 . 1
LI * 1
ut . 1
x ! . 1
1= N . ol
1 L] 1
1 . 1
1 . [} 1
1 . 1
1 . . 1
! * 1
1 . ¢ 1
b * .
t b4
! 1
! 1
1O 3 Y4
1 1
1 1
1 1
1 1
1 1
1 . 3
1 1
1 1
1 1
1 1
1 1
1w 3
1= 14
1 1
1 1
1 1
1 1
1 1
1 1
b I
t 1
! 1
1 1
1 1
LN 1 1 1

L LONGITUDINAL SLIP 190, 8¢

FT s 3570,3 VEL 5 48,4 RULOCK & B,59 "UPEAK B 3,87 RATIO & 1,87 4wD PILE 168 wePILE S  IAWPLE el

73
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GENERAL POMEP JET, 10.00 x 20/F, BADC ASPHALT




Ao

Fl =

VEL =

1
*x AnD FILE 172 NEW FILE &7 TEST SAMPLE3QY #e
AVERAGE OF FILE 172 FOR S RECORDS, GENERAL POWER JET 10,A=20/F ORY ASPMALT (8,8,)
SLIP Mux TORQUE X
3,00 2,08 a0 0.8
.02 2,14 13666,8 784,9
2,84 2,20 21371,9 1162,8
0,06 2,30 31103,2 1644,5
2,08 @,38 40034,8 2090,3
.18 2,46 49403, 7 2507,
.42 2,55 59767, 2994,6
8,44 a,62 68266,9 3Jaar,y
2,16 0,69 74718,0 3788,6
Q.18 8,78 82840,8 4052,1 TGAV = 91100,8 LOAD = 5592,9
2,20 8,79 84952,3 4292,0
2.2% .1} 9a2ay,3 a726,3 MUPEAK ®» 2,96  MULOCK = 3,84
a,30 .93 100868,.4 a996,2
8,35 3,98 103913,4 S119.6
Be40 2,96 104581,3 $142,9
2445 8,96 108248, s121.0
8,50 A,98 103467,5 sevs,o
a,5% 3,94 102877,5 5026,.8
9,60 2,93 171381,9 4969,8
Q.68 2,92 188232,6 4919,3
2,79 2,91 990%87,1 4889,6
2,78 P92 97868,5 a788,3
2,80 0,89 96473,2 4726.6
2,8% 2,87 9sava,7 2664,9 .
2,90 8,86 93197,3 4601,
29S8 2,85 92764,7 4535,0
t.08 8,80 1ea,0 244,09
GENERAL POWER JET  1o,0e20/F DRY ASPHALT (8,8,)
1 t I
1 1
1 ] . * 1
i * ’ . 1
1 . 1
! " [ 1
! ] " » 1
! . » 1
! *
! 1
1 * 1
1 1
le » .l
1 1
1 1
1 . I
1 1
1 !
1 1
1 ] 1
1 1
1 1
1 . 1
1 1
1) «l
1 1
1 I
1 . 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 . 1
1 1
e L3}
1 1
1 » 1
1 1
1 1
1w 1
1 1
1 1
1 1
1 I
1 1
1 1
* 1 1 1
L) LONGITUDINAL SLIP 100,00
$592,9 VEL 3 3.0 NULOCK = 4,84 MUPEAK 3 0,98 RATYO ® 1,15 AeD FILE 172 NWFILE &7

74

SAMPLE

3,0 MPw,

RATIO = 1,15

101

-d4 -



~ D

VEL & 10,0 WPu,

RATI0 & 1,43

*n Ao FILE {73 NEW FILE o8 TEST SAMPLEIN? oo
AVERAGE OF FILE 173 FOR & NECORDS, GENERAL POWER JET  10,0°20/F DRY APWALT (3,B,)
sLIr mux TORQUE Fx
8,00 8,00 [R) (N
a, 82 @18 13773, 826,02
9.2 0,26 26848,3 1487,8
e.06 a,39 a1138,3 2160,
a,08 9,52 55312.4 2838,8
“ie [N 08068, 3877,8
[ 13T LI ] 80032, a0%e,.9
[RY] 0,88 89998, ¢ 2495,9
L U L2} . 96798,1 4890,7
8,18 ",95 101939,0 5888, TQAY & 74875,8 LOAD s 5574,5
2,28 a0 195568,0 s207.8
a,28 1,00 110684, $329,2 WUPEAK 8 §,81 WLOCK & 8,71
@,30 1,01 118688,8 304,48
0,38 1,01 117816,2 $3483,8
2,80 1.08 119388,8 $286,4
0,48 o, 0 121622, S286,4
.58 09,9 122274,0 S1nS,9
9,58 a,9 118922,4 981,28
LAY 1 2, 114038,3 4884,1
9,068 00 169282,7 e
wn ™ 168720,8 s,y °
[ 1941 .84 189338,4 “s?,y
.00 2,82 %wr12,7 32,2
8,85 A, 79 91731.6 4198,9
8,98 [RD) aT868, 1 a863,2
2,98 f, 74 81577,4 392,38
1400 e,1 748758 3785,8
GENERAL PORER JET  {R,0e2W/F DRY ABPNALY (8,8,)
1X%4 1 1 1
1 b
1 e
1 1
1 1
1 1
1 1
b 1
1 . . . 4
-t . . 1
urt (] . 1
X1 L} 1
1e [ L] ol
T . 1
1 . 1
1 v . 1
1 . b
! . 1
1 0 . 1
1 . 1
1 .
1 1
t 1
1 . 1
Is =1
1 I
1 1
! 1
! 1
1 1
1 b
1 1
1 1
1 . 1
1 b
1 !
1 b4
Je (33
1 . 1
1 1
1 b
1 1
1 I
1 e 1
1 1
] 1
b b
1 1
' 1
LA ! 1 1
8,00 LONGITUDINAL BLIP 108,00
FZ & 5574,% VEL 3 1A,B MULOCK = 0,71 MUPEAKR & 1,.8% RATI0 & .83  AeD FILE 173 wfILE ok

75
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o+ AwD FILE {74 NEW FILE 69 TEST SAMPLE3ZRY oe
AVERAGE OF FILE {78 FOR S RECORDS, GENERAL POWER JEV 10,0020/F DRY ASPHALY (3,8,)
Mux TORQUE 4]
L] 9,2 0.0
2,26 25726,8 1435,5
LT €5389,4 2349,3
2,56 b1141,5 310€,4
LY 1] 7322642 3685,2
.76 83922,2 43199,3
@,83 91868,3 4%49,4
#,89 97078,2 4844,3
0,92 102779, 6 s$932,0
a,9 196826,9 513641 TQAV 5 64@00,0 LOAD » 5%582,3 VEL = 20,0 MPN,
2,98 108141,8 S167.1
8,94 111017,7 s147,4 MUPEAK ® 8,95 MULOCK = 9,60 RATIO = 1,57
8,93 113386,2 S086,6
n.92 115328,2 5009,2
0,99 116918,3 4895, 9
n,88 110488,8 ar8a,t
",86 119984,5 2676,2
LM .1} 1213177 LLITYYS
.82 1216081,.9 446,08
2,88 120050,% a3as,2
2,78 1158282,3 422%,0
2,75 199228,3 4087,7
8,72 100047,8 3081,3
P69 92083,9 3786,8
0,66 83120,9 3628,5
3,63 73815,9 3484,7
a,60 64009,0 3292,5

GENERAL POWER JET  10,@w20/F
1

ORY :mm (8.8,)

1 I
1 t
1 . " L] . 1
1 * * 1
1 1
T » * 1
1 " 1
1 - . I
1 " 1
1A . 1
X1 . 1
Tm . " 34
I 1
1 3 1
1 . 1
1 1
1 . 1
1 L] 1
1 1
1 .
1 t
1 * 1
1 1
e ol
1 !
1 I
T !
4 1
1 » 1
1 1
1 1
! 1
t 1
! 1
1 1
t 1
o »l
1 1
! 1
1 I
1 1
1 1
1 1
1 1
1 !
I 1
1 1
1 1
n,0 1 t 1
2,00 LONGITUDINAL SLIP 100,09
FZ 3 5582,3 VEL 3 20,9 MILOCK 3 @,60 MUPEAK & @,9% RATIO = 1,57 A=D FILE 174 NWFILE 49  SAMPLE 3@3
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s AsD FILE 1TS wew F1Le 70 " TEsY saepLEdRa o

AVERAGE OF FILE {75 FOR S RECORDS, GENERAL POWER JET  18,3e20/F ORY ASPHALT (8,0,)
119{J nyx ToRQUE (3]
2,00 2,00 a0 [ R -
s.02 4,22 23%a9,8 1238,4
.0 2,38 0277, 2118,0
.84 a,%52 $8333.8 074,3
e,0e8 LAY 7133404 pLEITY]
a9 0,18 81970, 9 a“nsa,’
.12 e, 82 R9998,9 anep, |
[ Y] a,87 %8s, S ar1e,3
8,16 8,01 LN 4807,)
3,18 [N} 106879,8 a00g, | TOAY & 41375,8 LOAD » SSTT,3  VEL s 30,0 WPN,
8,20 U 108%24,4 5005,4
.23 9,93 112074,8 a8, 4 MUPEAK ® 0,98  NULOCK » 6,58 RATIO w {41
8,30 L] 116827,8 4068,2
8,38 o,0¢ 1160274 a763,8
[N 1] n,87 110472,3 0656,
9,48 L1y 11 119814,1 4583%,0
8,50 "8 120088,2 a3,
[ 1%} LI 2] 120837,2 4323,
[N (1] 12000¢,4 a212.2
LA 76 119638,7 a4
(1) a,7e 117884,7 3%84,7
[ 1%4 1 8,72 112344,3 386144
[N 1] 0,49 193753,7 372%.1
9,88 ", 93988, 9 1889,8
[N ) .08 83784,8 3a82,1 -
- [ R 1] Roat 12928,7 331344
1.00 (1} 6137%,0 12,8
GENERAL PONER JET  10,0e20/7 ORY ASPNALT (8,8,)
1,0 1 1 1
T 1
1 1
3 . 1
1 . . . 1
1 . ] 1
1 . . 1
1 . 14
1 . 1
®1 . . t
v1 !
X1 . b
1w . w]
1 3 . 1
1 . 1
b . by
! !
1 . I
1 . . 1
1 ] t
1 i
1 [
1 4
1 1
le 1] ol
1 1
1 t
1 t
1 1
1 1
1 1
T e 1
1 3
1 1
1 I
1 !
1 1
Te el
Ie !
1 1
1 1
1 !
1 !
1 1
! 1
1 1
1 1
1 1
1 1
2,8 ¢ 1 1 H
", LANGITUDINAL SLIP ‘ 190,00

T 3 8%77,3 VEL t 3R, P MILOCK ® A,%8 © MUPEAK 3 8,9 RATIO = J,b1 4eD FILE 175 NWFILE 78 SAPLE 308
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sLie
0,80
2.2
2,08
8,08
2,08
LY
0012
0,14
Be16
2,18
3,28
2,29
9,30
9,35
Q440
8.4§
2,52
8455
[ Y1
[ 1]
a,70
.75
(3.1
2.,8%
2490
2,95
1,00

AVERAGE OF FILE 179 FOR 4 RECQROS,

MUX

GENERAL POWER JET
1

#x AsD FILE 179

TORQUE
3,0
3,7
774641
63074,7
76240,6
86916,4
94969,
1080274,4
10668%,8
128034,2
112139,5
116078,9
117018,9
118997,4
119747,6
119941,1
119786,4
119738,5
119947,2
120024,9
118977.40
118726,3
107460,0
96288,7
43a59,2
T0848,6
$7437,$

10,0020/

New F1LE 7o
GENERAL POWER JET

Fx

0.8
1481,%
2287,9
3040, 9
3674,7
4184,4
4s47,9
4792,3
4929,8
4983,3
4962,0
4831,8
0679,8
4522,9
a372,3
4230,0
4091,1
39%6,4
3032,6
1.9
159y,
34ra,0
3383,1
3238,9
3129,3
1020,9
2913,7

DRY ASPHALT (8,8,)
1

18,0e20/F

10AV =

HUPEAK & 8,92

_.‘:Lﬁg -

TEST SAMPLEIDS ##
DRY ASPHALT (8,8,)

$7037,5  LOAD & S626,7 VEL ® 42,0 MPNW,

MULOCK = 9,58 RATIO = ¢, 7%

$ 10 a0 =0 14 0g S8 6 St Sl 1 4 2t P 4 St 8 0 =8 S8 g+t d D@ S b ot =t et 5§ S Bt e Fo0 et g e bg e

a,0

8,

FZ 2

1

1

1

L] 1

* [ 1

. 1

. t

. I

. !

1

» 1

- i ] L ] .x

] 1

. H

. 1

1

. 1

. H

* t

] 1

. 1

" N 1

L]

- o1

1

1

1

1

. !

1

1

1

1

1

1

. 1

. o1

1

1

1

1

I

1

1

1

1

1

1

1 1 1
@ LONGITUNINAL SLIP 189,00

5626,7 VEL & un,@ “MULOCK 3 0,54 MUPEAK = 8,92 RATIO 3 1,71 A«D FILE 179 NWFILE 71  SAMPLE 3OS
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se 4ed FILE 180 NEW FILE B2 TEAT SANPLEIEG o¢

AVERAGE OF FILE 180 FOR ¢ RECOMDS, GENERAL POWER JET  1A,Re20/F DRY ASPHALT (3.8,)
sup wox Tomeue rx
8,00 0,0 'n) ' . S
002 2,21 22517,8 1153,3
.00 9,30 a3820,9 2138,0
8,06 0,83 81,6 2920,4
0,98 045 70326,8 3506, ¢
.10 0,78 05389, wre,3
12 . ", 81 93%4a4,8 2831,8
8.10 .86 99851,7 “wer,s
Ba6 N W1 104132,4 a793,0
2,18 9,9 ’ 107a%s,2 4848,0 T0AV & §7983,3 LOAD & S5%98,8 VEL u §5,0 MPu,
9,20 ",89 100a41,2 5031,9
0,28 9,8 12t AT, WUPEAK & §,98  WULOCK ® 9,53  RATIO & 1,49
8,30 8,85 115200,4 "1,
3,38 9,83 7 11rees.2 [T
2.8 80 110812,2 20,4
.08 a,78 119761,6 a9,
8,58 .78 121008, 0 28,1
6,55 "3 122750, 003,58
) 2,78 120034,0 3782,3
005 (Y 120376,%  TYTI
018 aubb 127110,9 353852
578 1,68 12a874,0 3087,1
.00 . 117552,8 3360,2
0,08 LN 19a728,2 32030
0.9 "8 se33s,2 31882
2,98 8,56 73801,8 30300 )
1,08 a,83 s7988,3 2082,5
e TENERAL PONER JET  13.0e20/7 oRY ASRALT (5,8,) .
.

! 1
I I
1 1
1 1
1 () 1
1 . ] 1
t . . 1
1 1
“1 . . 1
vl . 1
X! . M
Is . -l
! . 1
1 . 1
t . 1
1 . 1
I . . 1
1 . 1
1 . . 1
1 3
! . 1
1 . 1
1 . .
e -l
1 1
1 1
1 1
1 1
1 b
1 . 1
1 1
1 1
! 1
1 1
1 1
1 1
1e L34
1 !
1 1
1 I
! 1
1 !
1 1
1 1
1 1
1 1
1 1
1 1
LA 1 1 1
L LONGITUDINGL SLIP 108,28

F2 = S%98,2 VEL 8 5%,¢ ULNCK & A,53 MUPEAK B E,%0 RATIO 8 1,69 2«0 FILE 188 NwFILE 72  S4WPLE 386
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AVERAGE OF FILE 185 FOR

Mux

% AwD FILE 18S NEW FILE 74 ' TEST SAMPLEIRS #y
4 RECOROS, GENERAL POWER JET  1@,0e20/F DRY ASPWALT (8,8,)
TORQUE 14
4,0 e,0"

13439,9 76741

22893,3 1134,

3829%,3 1447,8

36869,9 1747,6

42994,9 1995.1

4a814,2 20%8.3

48251,3 2102,3

50941, 21217

S2802,3 U7 TOAV = 27753,8 LOAD = 2284,8 VEL = 49,0 MPN,
5370¢,0 21316

$4913,9 2106,2 MUPEAK 8 3,97  MULOCK = 2,63 RATIO & {,5¢
56573,9 206,90

Sa608,8 2814,3

60376.2 1969,

62249,8 19324

43761,9 1894,9

45108,2 1858,9

66913%,4 18124

69035, 1 1763,3

71145,8 17128

72812,4 166248

5869%5,6 1618,4

40587,6 15672

50461.4 1519,1

39556,4 1470,7

277%0,0 1423,1

GENERAL POWER JET  10,0e20/F
1

DRY ASPHALT (3.B,)
1

1 * !
1 . n " 4
1 . ] 1
1 . . 1
1 1
1 * . 1
1 » " 1
1 * 1
M1 " 1
U1 1
X 1 * !
1e L] -y
1 * 1
1 * 1
14 1
! . 1
1 * 4 b
1 .
! 14
! I
t t
1 t
1 1
I= =
T e 1
1 1
1 t
1 1
1 !
t 1
1 1
1 1
1w 1
1 1
! 1
! 1
1e o1
! 1
1 1
1 1
1 1
1 1
1 1
1 I
1 !
1 1
! 1
1 1
Ned 1 1 14
2,00 LONGITUDINAL SLIP 100,30
FZ 3 2284,8 VEL 3 ue, ¢ MULOCK = 2,83 MUPEAK = 3,97 RATIO = 1,54 4=D FILE 18% NWFILE 73 SJAMPLE 308
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e 4eD FILE 186 ew rree o T TEST sumeLEIse oo

AVERAGE OF FILE 186 FOR § RECORDS, GENERAL POwER 227 18,8020/F DRY ANPHALY (3,.0,)
sLIP Mux ToRoUE x
n, 00 a.nn e 2.8 -
0,82 2,28 25626,7 1389,5
8,08 "2 aves,s 231452
[y 1 2,56 $1036,3 Jora
2,08 8,87 73088,8 3600,5
LIy 2,70 83529,7 4129,2
[I3H #,83 o83, 4802,8
2444 [ N34 97026, 1#%76,2
2.10 2,9¢ 101998,3 40086,0
Hetll ney 104788, 0 8723 194V & S4678,8 LOAD & 3536,7 VEL & 86,0 wPM,
a0 p,9 106864, 8 ases,»
we2S L 1] 108606,3 024,90 MUPEAK 3 0,91  wULOCK » 8,58  RATIO = 48
.30 a,88 11166447 47210
2,38 L. 1150%8,% 4397,
2,40 a,83 118047, 8 S444,8
2049 %,88 120468, 7 4338,)
3,50 ", 78 122368,7 287,14
2455 ", 76 123874,3 086,90
1] 2,74 125053, ¢ 3972,¢
LY 1] an 125%22,0 3885,
B.78 2469 123979,4 3760,0
1% 4] God? 118382,8 3604,3
208 (N1 109374,4 318517,
2,0% #,62 97259,9 3379,8
B.08 a,59 #43800,7 32%7.0
#e9S 0,37 T0214,8 3094,
1.20 a,5a 56675, 29520
GEWERAL PONE® JET 10, he2n/F DRY A3PMALT (8,8,)
fo8 1 H 1
1 !
1 !
! H
1 . !
1 ] » 1
1 . * 1
! * 1
1 . * 1
"1 1
ur * 1
1 . t
le . . ol
! . 1
1 * H
1 . e
1 . . 1
1 !
! . {
1 . 1
1 . 1
1 . 1
1 ] 1
1 .
1= =1
1 I
1 !
! 14
1 i
T e 1
! !
b 1
1 1
1 i
t !
! !
! 1
Tow -l
1 1
1 1
1 !
1 1
1 !
r 1
1 1
! I
1 1
1 !
! !
o.P e 1 1 1
LT . LONGITUDINAL L1 108,63 -

Fl s 3%34,7 VEL z ad,2 =ILNCK & A, 88" UREAK § 4,91 MATID = (.08 4ol FILE 186 NwFILE 7S sawpLE  1me.
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!
«% AeD FILE 187 NEW FILE 76 TEST SAMPLE3LQ ¢+

AVERAGE NF FILE (87 FOR S RECOROS, GENERAL POWER JET 10,0=20/F DRY ASPHALT (8,8,)
sLIP Mix TORAUE Fx
3,00 2,00 2.0 0.0
LAY 8,18 3Ins583,2 1662.7
0,084 9,32 S5uTe8,7 2861.9
0,46 [T} 76153,7 3922,5
2,08 7,54 94829,$ a829,3
2419 3,63 198673, 4 $533,8
LY a,70 121215.9 6121,9
0,14 8,75 131267,2 6565,9
2,16 "9 138363,2 6866,2
2,18 .01 162162,3 7944,7 TGAV w  8d92%,8 LOAD = 9@83,7 VEL ® 49,2 WPH,
2,27 2,82 144594,5 70%%.4
0,25 a,89 148%90,7 $933,1 MUPEAK 8 8,82 MULOCK 8 @,49  RATIO = 1,87
8,30 ”,78 151126, 7 5787,2
8,35 2,76 153008,9 4589,5
8440 9,74 154227,5 641248
2445 e, 72 1542003,8 s241.1
750 A7 15%296,4 6071,9
5% 7,68 155602, 4 5906,7
2,60 9,66 155800,8 744, 8
[ Y1 n,64 155667,7 §583,7
70 .62 153814,2 S424,3
8,75 A,60 148910,@ 5259,3
0,99 2,58 139877,9 5088,7
0,858 8,56 126545,9 4897,2
0,99 2,54 111872,7 areg.t
2,95 8,51 96672,4 4501.9
1,00 A,49 8492%,0 429640
GENERAL POWER JET  18,0e20/F DRY ASPMALT (8,8,)
1.9 1 1 1
b 1
1 1
1 1
1 1
! 1
! 1
1 1
1 1
LI 4 . 1
ur * " 1
X1 * !
I= L] " -l
1 L] 1
! L] !
1 . . 1
b « 1
1 * !
1 * . » 1
1 . 4
1 1
1 . i
1 . 1
1 . . 1
1o " -l
1 .
1 1
1 . !
1 !
1 1
1 1
1 1
1 1
T o« 1
1 1
1 I
1 !
1= =l
! 1
1 1
T 1
! t
1 1
1 1
1 1
1 1
1 1
1 1
1 1
M0 « I 1 I
a,00 LONGITUDINAL SLIP 100,79

F7 & 99283,7 VEL ® 4A 0 mILOCK 2 @,49 MUPEAK 3 0,82 RATIO 2 1,67 A=D FILE 187 NWFILE 76  SAMPLE 318
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{
*e Aed FILE 17% NEW FILE o6 TEST SAMPLEDES 0o

AVERAGE OF FILE 171 FOR ¢ WECONDS, GENERAL POWER JET  1B,0020/F DRY ABPHALY {8,8,)
LI Nux ToRQUE Fx
e.00 ", 00 e . (A . -
.02 9,25 27568,9 1633,2
[N 1] (Y] 3630, 8 2.8
2.06 (1] 108,08 3te0.7
.08 2,67 Te408,2 37178,7
[ 191 ) 2,17 bades,3 42%8,5
2.42 a8 92132.8 19%4,4
(BT a,08 LI | 438,
e lb L . 103205,8 4093,
(A1) 2,93 187917,3 5894, TOAY & 59820,2 LOAD 8 ST18,6 VEL » 48,0 WPN,
.29 2,93 100414,8% 1250
9,28 e,92 1112998 5088, 0 WUPEAK 3 5,93  WULDCK ® 8,55  RATIO 8 {69
.30 LA} 113000,2 28997,8 7 d{
038 0,80 113308,8 N C W tenq "7
(Y1 #,07 116627,6 arres
@eas 8,88 117993, 8656,4
.50 0,82 1186726 T asars
6,58 nTe 11989,7 4388,5
(L] (4] 121367,4 [TTT8}
L1} 8,74 122603, 4105,9
o0 en 122942, ¢ AL >
[194] 8,69 11921604 3838,9
2,00 2,47 119912,3 307,90
(Y11 LY 9923000 3583.1
o L] 83990,1 341,53 B}
0,98 2,58 72538.3 3208,4
1.00 ",SS $9028,3 082,83
GENERAL POWER JET  18,aedB/F DRY ASPHALT (3,3,) .
1,8 I 1
T 1
1 1
1 . 1
1 . ’ 1
1 ] . b
! . . t
1 . 1
1 . L] 1
" g . H
vl * 1
X1 * i
1a . L3
1 » 1
1 . 1
1 o 1
1 . . 1
1 1
1 ] 1
1 . 1
1 1
1 . b
1 * .
1 b
1e L3
1 1
1 1
1 1
1 1
T e 1
1 1
1 1
1 1
! 1
1 t
1 1
1 1
Jas ol
1 1
1 1
t !
1 1
1 t
1 {
! 1
1 1
1 1
1 !
M H
LN 1 1 1
LU LONGITUDINAL SLIP 100,08

FIs SN18,s VEL # 38,0 WULOCK # €,35 nUPEAR 3 2,93 NATIO = 1,00  AeD FILE 171 NWPILE 46 B4wPLE 3e0
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w AsD FILE 181 NEW FILE 73 TEST SAMPLEZD? e

AVERAGE OF FILE 181 FOR & RECQROS, GENERAL POWER JET 19,0=20/F ORY ASPHALT (8,8,)
sLIP L TARQUE (2]
8,00 ”,20 n8 0.0
9,42 9,21 25754,8 1192,8
3,08 N 43338,3 2103,7
2,36 2,52 60a82,7 2926.1
2,08 a,64 Taary,8 3504, 5
2,12 [ 85712,8 41238
2.12 0,84 9039%,7 4820,%
2.14 2,86 10137%,4 a794,8
A.16 8,9 . 18659%5,9 a971,2
2.18 9,92 110280,% S067,6 TGAV =  S0666,7 LOAD = 5699,9 VEL & 48,0 MPN,
2,20 a,92 142616.9 5876,%
a,2% 4,90 116940,3 499,56 MUPEAK ®» 8,92 MULOCK & 9,50 RATIO = {,71
2,30 2,88 12017%,6 287641 M
0,35 a,86 122531.8 ar81,4 < /Z/ﬂ £ S
LIy ] LA 124557,9 461646
R.48 9,81 126383,% 4a73,4
8,52 A 79 1268173,4 4322,4
2455 2,% 130007,9 4172,3
060 3,73 131637,2 8022,4
2,658 (34} 131972,4 3880,8
.72 2,68 129020,9 31748,8
2.78 2,66 123013,5 3615,0
8,80 LALT 112527,3 3481,
2,85 2,81 9927%,9 3384,9
2,9 2,59 8S481,4 3207,4
8498 f.56 71871,9 31000,5
1,00 LIS 1 LLLTTTS 2927,5
GENERAL POWER JET  10,0%20/F  ORY ASPHALT (3,8,)
1.0 t 1 H
1 1
1 I
1 1
1 LI 1
1 N N 1
1 * 1
1 3 » 1
1 . 1
M1 » " 1
ut !
X1 » 1
le . L)
by . . 1
1 * 1
I 1
1 . 1
1 . 1
1 . . 1
1 . 1
1 . 1
t !
1 . 1
1 °
e . .l
b !
1 1
1 1
1 1
1 1
1 1
1 . 1
14 t
1 1
1 1
1 1
1 I
1w =l
1 1
1. 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! 1
! ! 1
2,0 « 1 T 1
A0 LONGITUDINAL SLIP 100,32

F2 2 5699,9 VEL 2 4n,0 MULOCK 3 @,50 MUPEAK & #,92 RATIO 8 §,71 AsD FILE 181 NwFILE 73 SANPLE 307
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se AnD FILE t6A NEW PILE 77 TEST SAMPLETLL e
AVERAGE OF FILE 188 FOR 4 NECORDS, GENERAL POWER JET 16, 0e20/7 DAY ARPMALT (35,8,)
L1814 nux TORGUE 4]
0,00 n, 00 [N 0.8 )
8,02 .23 26109,4 1287,4
[.]] 0,39 [TV 1§ 2208,8
2. 08 8,53 [LLTT1S ) 290%,5
9,08 LN Y] 73807,8 3083,4
2,10 2,74 08223,7 128,09
T 8,12 0,82 92931, 5 52,0
0,14 a,87 002,08 [ L1 Y
016 ", 90 © 193A87,8 LTI
2,10 a,0 196908,8 5808.2 ToAv & S0086,8 LOAD » 9397,8 VEL u ag,8 Mow,
0,20 8,9 109164,8 986, !
0,23 e, 00 112718,3 40,6 WPEAK & 6,91 WLOCK = §,5% RATIO = {48
(% 1] "800 115638,3 e, &
0,38 .88 11826248 T C ‘{M: /70@ S
2,40 #,83 120822,8 43568,2
Y11 n,84 122199,9 . A4S,
[N 1] °,70 123498,9 32140
9,59 77 124651,9 L10 Y
o008 LIL] 125314,8 875,41
(1] f 72 1254873,9 3981,4
3
.70 2,79 120a37,2 3027,9
0,78 n,67 119199,8 34,3
2,80 e b5 109660,3 38770
0.8% P83 97980,0 3a88,0
e.90 L 85019, 331%.0 .
8,95 8,58 Ti678,7 3179,
L A SS seeee, 0 3e44,2
GENERAL PONER JET  10,0e29/F ORY ASPMALT (S,8,)
1,0 1 1 I
Ut ) 1
1 1
1 1
1 L] !
1 . * I
1 . . . 1
1 * b3
1 . 1
w1 . . !
[TH * 1
Y1 1
1e . el
1 . . 1
t . 1
1 . 1
1 . 1
1 . 4
1 . . {
1 1
1 L] 1
1 * 1
I .
1 . b
Is el
1 1
1 1
1 1
1 1
1 1
1 e 1
1 1
1 1
1 1
b 1
1 1
1 1
Ie Y3
e 1
b 1
1 b
1 1
1 1
b 1
1 1
1 13
1 1
1 1
1 1
LSLE 1 t 1
2,00 LONGITUOINAL SLIP 180,00

Fl s S597,.8 VEL = 8P, 0 MILACK = 0,88 HPEAK 3 B,9% RATI0 & 1,43 o0 FILE 188 NFILE 7Y SAMPLE 31}



-S4 —

FIRESTONE TRAISPORT 1, 10.00 x 20/F, DAHA CONCRETE




VEL »

*w AeD FILE 90 NEw FILE 33 TEST SAMPLE{19 we
AVERAGE OF FILE 9@ FOR & RECORDS, FIRESTONE TRANSPORT 1  10,Ae20/F DRY CONCRETE (DANA)
sLIP muX TORAUE FX
600 2,00 a,0 L]
2,02 ",20 21920,1 1118,1 )
2,04 2,27 3a79a,6 15%4,1
A.06 7,35 39442,4 1963,5
@,08 LT 49037,6 2u34,2
010 a,52 57976,4 2901,2
O0et2 A,608 65788,% 3315.5
214 LNYS 73062,6 1680,5
0416 2,74 79636,8 49134
2,10 2,79 85505,a 22718,2 TOAV = 8464S,8 LOAD » 5568,7
¢,20 a,83 88594,5 0450,8
#e25 n,89 9%263,92 4748,8 MUPEAK & 9,95  NULOCK w 0,80
Q.30 a,93 99659,0 4924,3
2435 Pe9S 191561,8 499@,3
[T n,95 101644, 4986,7
¥,45 7,95 190886,3 a9a7,9
8,50 2,94 997a7,2 4891,8
P58 d.92 98821,4 4827,2
¢,560 491 97902.5 47%8,2
Y11 2,90 95537.3 4687,2
8,79 n,88 LITTTIS 461%5,0
P75 a,.87 92%548,7 4%42,3
(1] 2,06 91A62,8 4469,8
7485 [H.I 89533,9 4396,3
"e90 0,83 A7988,1 a322,6
2,95 f,81 8437n,% 4247,8
1490 2,80 84645,8 3171.2
FIREATONE TRANSPORT I  10,0w20/F DRY CONCRETE (DANA)
1,2 1 1 ' 1
1 !
1 1
1 " » ) " 1
1 ” . 1
1 0 (] 1
1 . . 1
1 . 1
1 * . 1
LI * . 1
"wr . L]
X1 1
le ol
1 * 1
1 b
T 1
t . 1
1 1
1 1
I b
1 * !
1 1
1 !
1 » 1
Te wl
r I
1 1
! 1
1 I
1 1
1 1
1 !
1 . 1
1 1
1 !
1 1
[ 1
1= -]
1 I
1 e 1
1 1
1 1
! 1
1 t
! 1
7 I
1 1
1 {
! 1
A0 . 1 1 b
Poli LONGITUDINAL SLIP 10,00
FZ = 556A,7 VEL = 3.0 HMULNCK 2 0,AQ MUPEAK ® 2,98 RATIO = 1,19 AeD FILE 90 NwFILE 33

122

SAMPLE

3.0 MPN,

RATIO = 1,19
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AvERAGE NF FILE 91 60k 7 RECORDS,

L1} ]

FIRESTONE TWANSPORY |
1

*e AsD FILE o

TOROUF
a0
17084, 3
29937,1
42336,7
$3196,0
63064, 9
71585,9
18387,8
53790,1
88225, 8
91678,0
96338, 2
99194,4
171188,8
182662,1
173136,8
191828,1
99265,4
LISYT N
93RK9,0
91239,6
R0630,9
AeA3y, 2
A3lgay,n
AnesSy,?
17471,

736984

NEW FILE 34
FIRESTONE TRANSPORY |

4]

a0
9,2
15%4,0
2181,.7
2709,¢
1206,3
3641.5
989,40
a28s.0
4662,1 08V 8
459,38
areq,e HUPEAK
are3,5
LXiATY )
a737,.¢
2668,2
asAe, 8
501,38
aeyy,2
a319,7
a221.7 2
3138,.5
agsl,2
39%50,9
Jase.a
378,40
3671,8

1P, Re2a8/F ORY CANCRETE (DANA)
1

¢ TEST S4MBLEI2R e

19,0=207¢

736%96,48

» 8,92

L0A0 3

YULOCK & £, 7@

DRY CONCRETE (DaNA)

598,40

1
1 b3
1 4
1 1
T » . I
1 . . 1
| » b4
1 . » 3
1 ‘ . 1
“ oy . . ¥
[TID 4 . . 1
¥ 7 . I
1 . -y
1 . » b1
1 . 4
! -
1 . I
t T
i b3
1 1
! 1
1 . b4
7 I
1 I
Te -t
1 :
1 I
1 I
i 1
! T
T . T
1 b
1 b4
1 14
! I
T 1
1 7
Te (8
1 I
1 by
1 )1
T b1
! 4
1 T
1 I
1 4
' b3
' 1
1 3
. t ! 1
6,0 LONGITUNTINAL SL1IP tye oom
2 598,y VEL 8 11,2 ULACK £ A, 7w “PEAY 3 2,92 RATIO & 1,30 Aol FILE L1} NeFILE 3a
123

VEL = 18,0 MR,

PATIO0 & 1,38

SaurLE

120




# AwD FILE 92 NEW FILE 35 TEST SAMPLE]2) e+
AVERAGE OF FILE 92 FOR & RECOROS, FIRESTONE TRANSPORT |  1B,aw20/F ORY CONCRETE (DANA)

sLIP MUX TORQUE Fx
2,00 2,00 2.0 0,0
2,02 2,14 16711,5 ) 97,4
9,04 P29 31870,6 1606,0
Q.26 a,42 45724, 6 2311,2
@08 #.53 s7728,7 2909,4
a,10 2,63 58087,6 3339,8
ve12 8,72 76691,9 3861,5
0448 78 83683,5% 155,48
2,16 ",81 88496,9 2380,2
2,40 n,85 © 92085,4 05424 TOAV & 66%41,7 LOAD = S6a6,9 VEL 5 22,0 MPH,
0,20 a,86 94368,0 4397,0
2,25 a,87 98287,8 46015 MUPEAK ® 0,87  MULOCK & 9,60 RATIO 3 1,35
(%1 2,86 181315,8 a561.5
2,35 2,85 103583,9 4099,2
0,40 a,84 105384,48 523,88
0445 7,83 10666144 4362,5
4,59 0,82 187662,9 2260, 4
@,5% 2,80 188613,5 ug79.0
[ 2,79 109369,2 4095,9
L] a7 11922%,8 381640
2,77 a,78 106955,2 3934,7
(134} 2,74 182052,1 3849,6
7,80 0,72 9572%,3 3756,5
485 .70 89238,5 3662.3
LR L] 0,68 82a68,4 3%67.4
0,95 Ay6b 7501649 3470,9
1,00 LY} 66541,7 3368,8

FIRESTONE TRANSPORT I  18,028/F DRY CONCRETE (DANA)
1 1

1.0 1

1 1
14 1
! 1
4 1
1 1
! 1
1 » . . . 1
1 * " 1

M1 " ] ] 1

ut " 1

X1 " * 1
Te '] . ]
1 " 1
1 . I
t * " 1
1 . 1
1 . 1
T * .
T 1
T I
! 1
1 I
1 * 1
Te el
! 1
1 I
1 I
1 1
1 . 1
! 1
1 1
1 1
1 !
1 1
1 1
1 1
1= ]
! 1
1 !
! 1
1 !
1 1
1 1
1 1
1 1
1 1
1 i
1 1

LA I 1 I
LA LONGITUDINAL SLIP 109,09

F2 2 S646,9 VEL 3 27,8 MULOCK = .64 MUPEAK = A,87 RATIO = 1,35 Aed FILE 92  NWFILE 35 SAMPLE {21

124



AVERAGE OF FILE 93

SLIP LU
a,en L
[T 2,19
[N a,3a
a,ps f,a7
A, 08 ", 58
Al A,68
“ef2 .74
LY 8,79
Hatb 7,83
LI%1) 2,88
Q,20 2,46
.25 [T
ne 32 2,08
LIY H) 8,84
do 40 2,83
Ao kS LILT]
a,58 2,84
8,5% ®,79
A 00 a,T7
e 6% n,7%
n,70 A, 73
0,78 neT2
4,80 [
a8 Ay 8
a9 2,85
“,98 2,62
1,00 2,59

ve a0 FILE 93 Ns SILE 3% TEST SAWPLEL22 o9
FOR 4 WECLRDS, FIRESTONE TRANSPORT T 10, 0e20/F DAY CONCREYE (DANA)
10RAUE Fx
LY ) £,2
19378,2 1283,¢
3682649 1%48,9
sases,? 2000,0
432528, 3264,
73164, 3747,7
204874,9 499s,7
864a8,9 4332,9
[IT.TS M a526,2
94816, 1 4669,% TeAV 3 eSepe, e L04D 5 S626,3 VEL = 30,0 Mo,
9%715,0 4722,
198783, arir,e MUPEAK 3 §,86  MULOEX ® 2,58 MATIO & 1,85
19371348 8,5
105625, 1 2641,8
106534, 9 546,5
1A7521,8 wna
100668,2 3,7
116274, 4 11,3
112190, 1 Q18,¢
11anee, e 822,06
118609, 9 IBM'S'
1119736 ELITN)
19597¢,9 3838,8
9730m,4 1788,7
87563,9 35730
76928,9 3434,
s50en, 2 3285.8

FIRESTOME TRANSRORY |
4

10, pe20/F DRY CONCRETE (DAN&)
I

1, 1
1 i
1 1
! 1
1 1
! 1
1 !
1 . . . 1
1 . . . 1
o . 1
ut * . 1
x ! . « 1
s * =]
1 . . 1
1 . 1
1 . 1
1 . . I
1 . 1
M » 1
! H
1 .
1 . 1
! 1
1 1
ls el
1 !
! . 1
1 !
1 !
1 1
! 1
1 1
1 * !
! !
T i
1 1
1 1
le L3
! 1
1 1
1. 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
P 1 1 1
2,20 LONGIYURINAL SLIP tAu, na
Pl 4m26,0 VEL 3 3n,2 =yLacY 2 9,99 NUPEAK ¥ A, Bb PATIO 3 1,45  A=h FILE 93  NwFILE  3h SaMeLE 197
125




VEL § 48,0 MPW,

e A= FILE 94 NEW FILE 37 ( TEST JAMPLE(2Y #w
AVERAGE NF FILE 94 FOR 4 RECORDS, FIRFSTONE TRANSRORT [  18,0«20/F DRY CONCRETE (DANA)
sLIP R0 TORAUE 21
PAL) a, 00 [N LI
[ re22 21326,9 1196,4
2,04 .37 3776642 2044,7
W, 06 n,u9 5173a,3 2727,9
0,08 LA 63561,8 3212.9
ate 2,69 72987,8 1708,6
e.12 L) 80948, 7 aee2, 1
a.14 LT 87569,5 4337,6
2,16 2,84 92283,9 4s32.2
CRL ?,h6 © 95554,4 q641,7 TeAV s 599%8,3 LOAD = 55%2,2
a,20 a,a7 96807, 1 4668,2
2,25 LY 971648 4635,9 MUPEAK ® 8,87  MULOCK ® 9,57 RATIO s 1,51
(%1 a,84 102498,5 4587,3
(%1 7,83 190815,8 4u82,2
Wedn A8 176737,8 a387,6
a,45 4,79 108536,5 4289,5
he 50 a,77 114288,0 4189,9
@495 0,75 112069,6 aaBa, S
[T 2,73 113861.5 3988,1
-1 a1 115438,8 3894,9
Py70 LAt} 116419,02 38m%,4
e 78 A, 68 115579,8 INS.6
ne 8@ 2,66 110559,7 3617,8
Mo RS 7,04 174668, 35P3,6
® 00 [T BB156,5 1368,3
495 Ay 60 7462344 3228,2
1ed@ ReS7 59658,3 3a78,7

FIRESTOMF TRANSPAWT T 10,8w20/F ORY CONCRETE (DANA)
! 1

1.7 i
1 1
I 1
! 1
i 1
! 1
1 1
1 . N 1
! . . 1
L . 1
ur . . 1
X1 * 1
1= . » el
! . . . 1
1 . 1
T . * 1
1 . 1
1 . 1
1 [y 1
1 . 1
1 * . 1
T -
T 1
1 1
1= -l
1 " 1
! 1
! 1
! 1
! 1
1 1
1 1
1 !
1 1
! 1
1 1
! 1
I= -]
T 1
! 1
1 1
1 1
' !
T 1
! 1
1 X 1
1 1
1 1
! 1
0,0 e ! t 1
LA LONGITUDINAL SLIP 10a,9¢
FZ = 58%82,2 VEL 3 un,? HULOCK = A,S§7 MUPEAK 3 0,87 RATIO 3 1,51 A0 FILE 9 NWFILE 37

126
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es 4D FILE 05 NEw FILE 3’ TEST S4MPLEL28 ¢

AVEWAGE OF FILE 9% FOR S RECORDS, FIRESTONE TPANSPORT ]  16,R=20/F DRY CONCRETE (DANS)
sL1P e ToRaAUE (3]
f,00 L] 2,0 e, .
A,02 2,18 18867,8 1821.6
2,48 2,38 16313,9 1084,
Y A, 09 S1377.1 2661,0
?,08 LY 4359%,0 3278,8
'S 0,69 T3420,3 3782.5
(IS T a,7 8101%,5 182,80
Aol f,A0 881071, 6 889,77
Helb ‘ [N} 92550, 4 a5a9,1
u,A/A [N .1} ’ 99487,9 611,83 TAV & S9u2S,&  LOAD 3 §585,9 VEL s 58,2 »Pw,
L [N 11 97619,9 a6086,7
.25 L. 100810,7 4S46,0 WUPEAK 9,88  MULOCK = 8,57 RaTI0 s {82
Vig 39 a,83 172354,9 4665,%
(1917 a,82 193513,2 asT8,9
2,40 [ L] 10SAR7,Y 42998,2
“,a8 #,78 197193,8 8190,8
P50 ", 76 1R9e20,2 298%,4
.58 Ry T4 112656,7 3082.2
v, 60 P, 72 114693,5 3889,4
CehS e, 115988,2 3806,2
n 70 #,70 116779,3 37296,
", 75 LT ] 116799,4 3683,%
2,A0 a,87 11375649 3571,9
w85 2,858 195715, Jael, ¢
e 9P 2,62 9Q233,.8 3338,.8
", 9% A, 60 ToaA0, 2 1199,3 -
1,00 ", 87 5902%,0 31049,5

FIPESTONE TRANAPORT | 14,@=20/F DRY CONCRETE (Dana)

1,0 1 1 1

1 I
t b
T 1
i 1
1 1
1 1
1 . 1
] . . . H

"1 . !

(181 . . 1

x ! * 1
Ve . . el
1 . 1
1 . . b
1 . » 1
1 » . 1
! . 1
1 1
1 . 1
1 N . 1
1 .
1 14
1 1
1e L3
1 . 1
4 1
1 1
1 1
1 1
1 1
Y 1
T . 1
1 1
1 1
1 1
1 1
le L3
1 I
1 1
1 e 1
1 1
1 1
1 1
1 1
1 1
t 1
1 1
1 1

A0 . 1 1 t
Hope LONGITUDINGL SLIP 1ee, a0

FZ = 558%,9 LI I L 4 suLOCE 3 8,57 “UPEAn 8 A,85 WaTID = 1,53  Aeh FILE @5 ~«FILE 38 SA“PLp 124
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<o x

ws Ao FILE 83 NEW FILE 20 ! TEST 3ANPLEL1S =0
AVERAGE NF FILE 83 FOR 4 RECORDS, FIRESTONE TRANSPORT [  (0,dw2d/F ORY CONCRETE (DANA)

sLIP Hyx 10RQUE X

n, 00 n, 00 2,0 2.9 .
2,02 2,25 11914.6 61,9
9,00 2,48 20964,7 1915,4
(N1 [T 20%082,3 1356,0
9,08 A, 74 3a463,5 1616,9
8,10 9,84 39049,6 1839,7
[T3%4 9,91 a3871,8 202%,7
P10 8,95 q7%78,7 2100,2

M 16 8,97 S0486,3 2196,4
.18 L] " s2010,1 2216,0 TOAV & 2742%,8 LOAD ® 2221,2 VEL = 40,0 “PK,
2,20 7,98 52612,2 2200,3
425 2,94 Su621,8 2108,6 MUPEAK ® 9,98  NULOCK » 3,47 RATIO = 1,48
230 7,90 56379,3 2013,8
0,35 A.A8 $7669,2

LT 7,86 58637,8

[OYL ] LRI 59588,3

0,50 7,83 50658,0 1749,9
0,55 n,81 61829,7 1704,9
[N a,80 63258,2 1655,9
0,68 2,78 64729, 6 1614,1
.70 (1944 66151,2 1580,1
¥, 75 a,76 4T078,@ 15%8,1
(N1 “y 78 657736 1548,2
¥e8S A,75 59931,1 1823,8
.90 8,73 %0499, 8 1480,8
PR 8,70 319728,8 1829,5
1,00 0,67 27625,8 1368,7

FIRESTONE TRANSPORT 1 19,8%20/F DRY CONCRETE (DANA)
1 lenes

1 . 1
1 . 1
1 * * 1
1 " 1
1 . 1
1 . 1
1 * 1
H . * 1
1 . " 1
1 ) 1
1 . . 1
Te » . . ol
1 * . 1
1 1
1 . 1
1 1
1 .
1 1
! » 1
1 1
1 1
i 1
1 1
1= -1
t 1
oo 1
1 1
! . 1
1 t
1 1
1 1
1 1
1 1
1 1
1 1
1 1
Tme L3
1 1
1 1
i 1
1 1
1 1
1 1
1 1
1 I
1 b
1 1
1 I
- 1 1 1
,00 LONGITUDINAL SLIP 100,00

2221,2 VEL 3 4m, P MILOCK = 3,87 MUPEAK = 3,98 RATIO ® 1,48 AeD FILE 83 NWFILE 29  SAWPLE 18
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#s AeD FILE 848 NEW FILE 34 TEST SamPLEffe ov

AVFRAGE NF FILE 8a FOw o RECORDS, FIRESTONE TRANSPORT | |8, Re2u/F ONY CONCRETE (DANA)
L iy TORGUE 143
a, a0 a,ne 2,9 8,0 -
fov2 LIy 14 23161.14 1228,3
0,04 8,37 30604,1 2035,9
[ 50 53691,8 2781,
8.8 .3} 64788, 3323,8
ain 69 Tatae,2 3T,
0,42 313 81855,3 a0e8,2
#1a BN T aTn3a, 7 a313,6
e, 16 n,83 LIELIYL “@se,s
LT} (A1) ’ savas,? 2834, 6 TOAV & e2186,7  LOAD n S508,5  VEL 2 AP,P MPu,
8,20 r,85 LLTT T asas,9
¢,2% [N 1 98243,9 L1118} WUPEAK = 9,85  WULOCK ® 8,59 RATIN 5 1,08
2,38 2,43 1heea2n, 7 a3es,2
2,35 2,82 182059, % 29,7
e,a0 9,80 198083, 8 199,90
LTl 0,19 105811,28 a109,4
f,5e 8,77 196927,3 4826,2
(I3 1] ", 76 1379604,0 1982,
Vobh *,Ta 109038, 1 3861.6
LY 11 "7y 110186,5 3782,¢
R, 72 LI 4 111280,8 378%,1
A 75 L1%44 11160a,7 362844
ER L A,08 ILLETI NS 3548,4
6,85 3,66 100375,9 3a53,9
2,99 .64 88843, 31308, .
P95 LYY Teite,2 32381
1,00 *,59 62164,7 3120,

FIRESTONE TRANSPOAY 1 (A, pe208/F ORY CANCKETE (0OANA)
1 1

1.7 i

1 1
1 1
1 I
T 1
1 1
1 1
1 . 1
1 . » . 1

LI » 1

U . . 1

Yy . ] 1
Je . . 1
1 . * 1
1 » 1
1 . . !
1 . 1
T . 1
1 . 1
1 . . 1
1 .
1 1
1 1
1 1
1e . -1
1 1
1 1
1 1
1 I
1 1
1 1
1 . 1
1 1
1 1
1 1
1 1
1 i
Te -]
1 e 1
1 1
1 1
1 1
1 1
1 1
1 1
1 3
1 1
1 t
1 H

L 1 1 1
LML LONGITUDIVAL SLIP IEL L

F7 = S%49,9 vEL s ue, @ mILnNCY s 2,59 MYPEAX 3 ,85 RATIO & 1,85 sab FILE 88  NeFILE 586 SAMBLL Qe |
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sLIP
0,80
[N}
0,04
2,86
2,00
8,10
8,12
@,10
2,16
2,18
0,20
2,29
a,30
@38
2,40
Peds
0,50
2,55
0,60
0,68
a,7¢
0,75
0,80
2,85
2,92
9495

fe00

AVERAGE OF FILE

MUX
n, a0
#,19
a,30
2,39
a,48
2,58
2,62
LA
2,79
8,73
8,73
Q.74
2,74
a,73
a,72
0,79
2,60
2,67
2,066
8,60
0,63
2,61
2,59
n,s7
8,58
2,53
.51

FIRESTONE TRANSPORT 1
1

% AeD FILE 85 NEW FILE 31! TEST SAMPLELLT we
85 FOR 3 RECOROS, FIRESTONE TRANSPORT I  10,p=20/F ORY CONCRETE (DANA)

TORGUE
n,0
30917,%
SPGea,.Q
68872,2
80931,0
937334
103852,8
111599,2
117691,2
121567,6
124212,2
12021%,3
131288,7
133191,6
135963,9
13787%,7
138717,0
139868,1
180568,7
181324,1
102288,7
18230341
137863, 8
127938,3
114998,
100730, 4
85009,0

10,8e20/F DRY CONCRETE (DANA)
1

4]
0,0

1758,3

2063,9

3498,9

4295,5

4063.1

$389,4

$787.4

8009,2

8276,2 TGAV & 8%pA,2 LOAD ® 9009,3 VEL = 28,0 MPH,
6325,2

8356,2 MUPEAK ® 8,74  MULOCK = 8,51 RATIO ® 1,46
6338,3

b6268,7

8195.1

6018,7

s882,0

$7%2,2

5629, ¢

5587,3

$370,2

8234,

S872.1

a894,4

a716,9

4$39,8

4362,5

1.0 1

! 1
! 1
! 1
1 I
! t
1 1
! !
1 e

LB l

Ut 1

X1 1
le ol
1 ] * ] . 1
1 . 3
1 L] . t
1" * . 1
1 . . 1
1 * " 1
1 . . 1
1 * 1
1 ] 1
1 . » 1
1 3 1
1= .
! t
1 1
! H
1 i
1 1
1 * 1
! 1
! 1
! 1
1 t
1« 1
! 1
1= 3
1 1
1 1
I 1
1 1
! 1
1 1
! 1
I 1
1 1
1 14
1 1

L ! 1 1
fore LONGITUDINAL SLIP 198,08
FZ = 9009,3 VFL & un, B MULOCX ¥ 93,51 MUPEAK ® 8,74 RATIO ® 1,46 AwD FILE 85  NWFILE 31 SAMPLE 117
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7

-
<

~C &

Ve

AVFRAGF OF FILF tam FOR

SLIP ux
PR n,00
LY H 9,13
2,8Q €26
b, 26 3R
Ptk n,68
(3T 2,87
w12 [T
dela °,69
(1) 73
[ 2,78
a,n (R
2.2% a7
f 30 LI}
[ 1] "3
P,40 n, 71
W, a8 2,69
r,50 LY
R85 LY T
He6f *y65
@, 08 Pobu
f.70 n,62
8,78 ybt
[T °,59
. bS 7,57
o 00 9,58
.98 452
L n,69

FIPESTANE TRANAPNRY |

*e heQ FILE 120 NEN
& RECOROS,
TORQUE rFx
(X} Y]
22%a,0 110¢,8
4SA89,2 2342,2
66232,8 31384,3
a3261,? a19e,3
97869,8 4927,8
189396, §517,¢
117771,8 $981,9
124088,46 6238,2
129%22,1 a1z.2
133061,7 sase,9
1371818, 2 eatl. e
144788, 9 6318,5
143003,2 61084,8
14678a,1 60362
149553,8 5884,3
151986, @ $73%.8
153946,8 Se00,3
195438, $662,3
156209, 8 $371.8
154858, 1 $261,3
150326, S1a7,8
162222,4 Sa15.4
129484,¢ 4809,
116303,8 655,39
98687, 2849,6
028%54,2 233,8
19, 2=20/F

!

DRY CONCRETE (DANS)
4

FILE 68 TEsT saneLgq2e ee

FIRESTONE TRANSPORT | 14,9=20/¢ ORY CONCRETE (DANA)

TGAV 3 82854,2 L0AD = 082,y VEL z 48,9 wPy,
MUBEAK 3 8,76  MULOCK 3 8,49 RATIO & 1,83

G o Load] Scveg
20/7 Z 7

1 1
1 1
1 !
1 1
1 1
1 1
1 1
1 1
1 1
1 !
1 1
Te . . L
1 . . . 1
1 1
1 . » .
1 * 1
1 » . 1
1 . . 1
1 . . 1
1 . 1
1 . . 1
1 . 1
1 1
1e et
I -
1 . 1
1 1
1 1
1 I
1 . 1
1 1
T 1
1 M
1 1
1 '
1 . 1
Te -1
1 1
1 1
! 1
1 1
1 1
1 . 1
1 1
1 1
1 1
1 1
1 1
. 1 1 t

an LONGITUNINAL SLIP 108, av
[LLY ] vEL & am, 2 “LoCK = M, 89 HUPEAK § R, 74 4110 s 1,5% deh FILE (AR NeFlLE @y SawPLL (24
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e
9,00
8,02
0,04
2408
2,08
.10
.12
L
LR
218
2,20
8,25

T 0.30

2,35
2,40
0445
2,52
2,55
#4060
3,65
8,70
P78
8,30
0,85
#.90
2495

1.80

a% AeD FILE 89 NEW FILE 32/
AVERAGE OF FILE 89 FOR & RECOROS, FIRESTONE TRANSPORT 1  18,Be28/F
HUX TOROUE "~
0,90 8.0 0,0
9,20 19472,1 - 1997,
8,36 37328, 1998,0
8,09 52394,2 2782,
2,59 68632,3 32%1,6
8,68 73782, 3688,7
n,74 80985, 8 4018.7
9,80 86381,7 478,22
2,83 90684, 6 4as3,9
7,85 " quses,? 4883,9 TRAV & 80291,7
2,86 9666753 as73,8
8,88 99299, 9 a342,1 HUPEAK 8 8,86
n,84 191578,3 [ K]
2,82 183924, 6 4398, 1
2,81 186819,9 431642
8,79 187694, 3 4268,3
2,78 109166,3 aer,s
0,76 110610,5 4094,2
2,15 112137,8 4017,7
A73 113726,8 3938,7
8,71 113133,8 38863
269 115290, 37698
a,87 111298,0 672,84
3,65 102171,0 3849,7
7,62 89%048,2 3397,8
8,99 78582,4 3231,
2,5 50291,7 3848,8

TEST SAMPLELLD e

LOAD &

MULOCK = @,56

C‘M /mv #3

S602,8

FIRESTONE TRANSPORT !  1@,8wpd/F DRY CONGRETE (DANA)
14 1

1 1
1 1
! !
! !
1 1
1 1
1 L) . 1
1 » . 1
LI " 1
Ut " « . 1
X! L] 1
le . [ el
1 * L 1
1 . . 1
I [ 1
1 ” » 1
! L} 1
! t
! " 1
1 R " b4
! 1
1 *
1 1
Is el
t * 1
) 1
1 1
1 4
1 1
1 !
I 1
1 1
1 !
1 1
1 1
! H
e ol
1 1
! 1
I e t
1 !
1 1
1 1
1 1
! 1
1 1
1 1
1 1
a,8 « t 1 H
4,79 LONGITUDINAL SLIP 100,09
FZ = 5602,8 VEL ® 40,7 HULOCX = 0,56 HUPEAK & 3,86 RATIO = 1,53 AeD FILE 89  NWFILE 32
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ORY CONCRETE (DANA)

VEL u 29,8 MPN,

RATIO » 1,53

SANPLE 118
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b5 - : —

*s AeD FILE 90 NEw FILE 3% TEST SawPLE]2S oo ‘
AVERAGE Nf EILE 90 FOK o RECORDS, FIRESTONE TRansPORY | 18, 0e2a/F DRY CONCRETE (Dawa) .
sLIe nyy TORQUE Fx
e.00 2,00 [N ] (1] .
[H n 18 19481,8 974, 0
2,00 8,35 37718,9 1926,8 b
LU 0,48 51990, 6 2032,4
e,28 2,59 64647,3 22,3
CIRL] ¢, 60 75195,3 30,7
fe12 a,75 a29a8,2 4073,
Hela a9 477254 313,4
fetb 2,83 9168448,3 s, 3
“e 8 [N Y] ’ 95138,4 4537,1 TAV 3 68208,3 LOAD « SSAa.a  YPL 3 an,p “ew,
9,29 8,84 7733,2 sar,s
725 8,84 181904,5 580,48 MUPEAR = 8,84  MULOCK = 6,56 RATIO 3 1,84
.38 2,83 g3 02,8 M &
#,35 L} 105A22,2 32,1 C Zaﬁ r
[N 8,79 107958,4 2206,6
2445 6,17 128569, 9 s1a0,.é
Ay 50 2,75 118257,.3 4836,0
2,5% 2,73 131946,8 3931,3
LT 8,71 1135874 3829,7
(Y1 3,69 115823,8 3733.4
8,70 LY 115824,4 Josi.7,
.15 Pohb 1160218,8 I57%,3
[N .L] 2,48 198604,6 saeq,¢
9,89 ”,63 9922%.8 3302,
[ 1] 2,61 R7SDR, 4 3217.1
"9 °,59 Tas78,2 3158, h
1,00 L) se2ns,y 3025, 0

FIRESTANE TRANSPART 1 {0,pe20/F DRY CONCRETE (DaNA)
1 1

e
»

.

*

[ N L L Ty BRSPS U D PR A SN Uy

L] . LONGITUDINGL SLIP 143,92
FZ & S%A4,4 VHL B W R “YLOCH 3 B Se MUPEAX 8 P, 00 RATIC 2 1,50 Ae0 FILE 9 weFLtL 39 SaweLg )9S
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GONDYEAR SUPER HI MILER, 10.00 x 20/F, DAJA COHCRETE

’(‘39“‘



an deD FILE 68 New FILe 22 ' TEST SAMPLELGT we

AVERAGE OF FILE 64 FOR 4 RECOROS, GOODYEAR SUPER HIWNILER 18,3=20/F ORY CONCRETE (DANA)

e MuX TORQUE 4]
9,09 a,08 [ Y . 0.8 .
2,02 n,08 6881,4 432,06
2,08 de16 15842,4 380,8
2,08 2,24 a%143,7 1392,8
2,08 4,30 35098,3 1878,2
a.10 8,43 43983,6 34,7
8,12 0,50 $2850,3 2142,2
LT [ 14 $9898,2 321,90
a.16 9,64 er012,0 3482,1
8418 2,70 e 3758,0 TOAV = 83145,8 LOAD w SS14,2 VEL = 3,0 NPW,
8,20 R 1732147 3904,0
2.2% 284 85513,8 43e7,9 MUPEAK § 3,94  NULOCK & 8,82 RATIO ® 1,iS
2,30 a9 91097,4 a6e8,2
0,38 8,93 93873, 47892
.40 0,94 9699, 7 4538,4
008 2,94 24548, 6 a804,4
2,50 (X} 93918,7 a764,7
4,58 8,92 93040,3 arie.2
2,68 8,91 92064, 7 (TN}
Y1 #.90 91021,2 4688,0
f,72 0,89 89908, 1 45%0,2
2,7% 8,88 88868,3 239,08
9,80 7,87 8778841 433,90
8,85 7,08 8666642 37,1
9,98 .88 85503,9 314,3
8,99 2,83 84377, a252,7
1,09 a,82 8314%,8 4188,8

GOODYEAR SUPER ?!'“IL!R 19,2=20/F ”! CONCRETE (DANA)

l'. !

1 1
1 1
1 . (] » 1
1 . L} (] 1
1 * » " 1
1 . 1
1 [ * 1
1 L . ] 1

M1 "

U1 1

X1 1
Ie 1] -y
1 1
1 1
! . 1
1 1
1 1
1 . 1
1 1
! 1
1 . 1
1 1
1 1
le ol
1 . 1
1 1
1 1
1 * 1
1 1
1 1
1 t
t . t
1 1
1 1
1 1
1 1
1= L] el
t 1
1 1
1 1
1 1
1 1
1 1
1 1
1w 1
! 1
1 1
1 1

A0 % t |t H
A, 00 LONGITUDINAL SLIP 108,00

FZ & 5514,2 VEL & 3.0 MULOCK » @,82 MUPEAK & §,98 RATIO ® 1,15 A0 FILE o8 NNFILE 22  SAMPLE 107
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ee dep FILE 65 NEW FILE 2 TEST SANPLE148 oo

AVERAGF OF FILE &% FOR & RECOPOS, GOOOYEAR SUPER WleMILEW {a,4=28/F DAY CONCRETE (DANM)
sL1e iy TORGUE Fx
4,80 a,00 a.0 R
[H] LY 16788,5 88,2
A, 0a a,28 20878,5 15m2,2
P, 086 Au0 41962,0 2166,
L] .51 53179,8 2714,
LI L 2,60 62055, 6 3175,4
.12 a,69 69993, 5 3603,5
2,14 a, 78 T6A97,8 39e0,2
P.18 2,82 8219%,3 0@218,2
[T ) L N.TY ) Abb12,0 433,13 TGAV = 79145,8  LOAD 3 Saei.8  VEL = 1M, 0 MR
¢o20 a,nq BAen, 9 as7e, 8
w,2% 0,93 9%127,9 a73%,2 WUPEAK & #,9%  WULOCK s 2,78 AATIA = 1,21
n 30 ”,95 9843s,5 e 813.6
2,38 9,95 180%22,3 4082e,7
2,490 9,95 101796,2 LLLY 73]
.48 #,9a 1e2211.2 47%8.3
8,50 93 101511, 7 8782,8
8,58 a,92 [ITTT N § 0434,
0,60 *,90 9712%,3 4562.5
Pe6S (1) 98955,0 cae0,3
2,10 BAT 92038,7 18,8
w75 @, 86 30791,8 338%5,6
a,80 2,84 88754, 8 4273, ¢
.85 P, 83 A6T17,3 a200,4
4,99 "8 8u539,6 a127.0
R,95 .80 82868,3 8053,4 :
1,00 [ 1] 7910%,8 3977,§

GONDYEAR SUPER WIeMILER 1@,Re28/F ORY CONCRETE (DANA)
t !

1.0 1

1 1
1 . 1
1 . ] . 1
1 . . » !
1 . » 1
1 . . 1
1 . . 1
t . . 1

"1 . L] 1

oy . 1

X1 .
1= . L34
' t
1 1
1 . 1
1 1
1 !
t 1
t I
1 . I
1 1
1 1
! 4
le . el
1 1
1 {
1 1
1 t
1 . b
1 t
1 1
1 1
7 1
1 !
1 . 1
1 1
fe =l
1 1
1 1
1 !
1. !
1 1
1 1
1 1
1 1
7 1
1 1
1 1

AP . 1 A\ H
n au LONGITURINGL 819 198,94

FI 5 Sael,M VFL 3 ta,0 nHLACK & A, 7B MUPEAK = A,9S RATI0 = 1,21 oD FILE 5  VWFILE 23 Sa®PLE (A
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s oD FILE 66 NEW FILE 24 TERT SAMPLELQY *#
AVERAGE OF FILE &4 FOR 7 RECORDS, GOODYEAR SUPER HISMILER 1d,0ea8/F DRY CONCRETE (DANA)

sLIP Mux TORQUE rx

LN L] 0,00 [N ] . 29
8,02 2,19 19182,¢ 1081,¢
0,00 2432 33149,8 17%6,8
2,06 8,44 46394, 1 2007.2
0,08 (X1} £7723,6 297,7
8,10 8,68 87190, 3627,7
8,12 2,72 7566643 3027,5
8,18 8,78 83309,8 2206,8
Be16 7,83 . 8926%,7 8309,8
8,18 2,86 93272, 4647,2 TOAV . 71910,7 LOAD & 5474,1 VEL = 20,0 MPM,
8,20 8,87 9%479,8 4699, 4
8.25 8,89 98558,7 4718,9 NUPEAK ‘& 8,89  NULOCK = 9,70  RATIO w {,27
2,30 0,89 101168,8 [N
2,35 8,88 103464,3 4625,.3
2,48 8,88 108308, 2 4582,2
o485 P86 10678%,1 4473,
2450 2,85 197952, 4 a390,8
2,55 2,88 108951,8 a317,1
PR #,83 199670,9 4343,3
2,65 2,81 189628, 4 a7
a.70 8,80 187766, 21902,2
275 AeT9 163133,9 402640
@.80 8,77 976618 1949,3
3,85 a,7% 9188a,7 1870,0
9,90 2,74 83821,6 3789,5
2.95 2,72 79229, 3787.6
1,09 .70 T1918,7 36234

GOODYEAR SUPER WI=MILER 10,3e20/F DRY CONCRETE (DANA)
1 1

B a1 et ot 00 1t Pt b ot £ 14 s 0 1t =t S8 8 S 8 bt o 6 8 it P S P et S8 0 4 ot 08 0t 4 4 B4 e 0 be 4 e e
.
]

6 5 06 04 8 2 00 90 10 05 0 0 Bt G0 0 Ot Pt Sk B 0 St 0k Ot ot 08 0 o Pt 6 8 ©4 5f Ik Ot S S Bt Ot Bt 0ok Dk 0t 0t e i Bs

d,.00 LONGITUDINAL SLIP 100,08

Fl s 5474,t VEL ® 20,9 MULOCK = 8,70 MUPEAK s 3,80 RATIO s 1,27 A=D FILE 66 NWFILE 22 SAMPLE fae
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wd

1 .
s teD FILE o7 NEw FILE 2§ TEST SAMPLELIR an

AVERAGE OF FILE 47 FOR & QECORDS, GOODYEAR SUPER WIeMILER 19,Ae20/F DRY CONCRETE (DANA)
sLie X T0RQUE (4]
L] 2,80 e.0 [N
.82 4,19 21713.8 1052,3
9,08 [P 11 16319,7 1823.8
2,06 LAY [LITYIRY 2008,
°,028 0,57 00694, 8 304644 :
4,10 LYY T9261,1 3509,3
812 8,73 T8169,0 3004,1
LSV} 3,79 83730,7 N,
[T LALT) . BA33S,9 a375,3
AT 0,87 91798,0 5n8,3 TOAV & 48250,  LOAD s S@4a2,3  VEL 3 )A,P wPw,
9,20 a,88 0a0e1,3 (133 9}
.29 ",89 98096, ¢ 626,48 WUPEAK & §,0¢  MULOCK 3 4,88 RaTIO0 s 1,37
2,30 2,88 191253.3 22,9
e.3% P.AT 1asast,.a [T1 LY
Pean L 1 190883, 9 as17.6
0,45 ", 85 129828,8 2448,
e.50 n,83 196774,8 a370,.4
#,55 8,81 107924,8 4204,
A, 60 .79 199252,8 093, 7
[ Y11 a,78 119795,2 @, 9.
"0 a7 111813,2 eeer,8
Au78 a,74 110849,3 3926,3
¢80 8,73 195850,8 3847,8
L1Y 11 a7 47996,9 3783,8
.90 3,10 a8R23,9 82,5 -
A9% A,67 78073, 9 1545,8
1,00 # 65 68254,0 3a28,7

GOODYEALR SUPER HIeMILER 1a,0e20/F ORY CONCRETE (DANS)
i t

.
-
-

1 1
1 1
1 t
1 1
1 1
1 . . 3 . 1
1 . . 1
1 . * . 1
"1 . 1
1nit ] . 1
X! . 1
1e - w]
1 * . . 1
! . 1
1 . 1
1 . 1
1 . .
1 1
1 1
1 1
1 . 1
1 1
1 !
le L1
1 !
1 . !
1 1
1 1
1 1
1 1
1 1
1 1
L 1
1 1
1 1
1 1
le el
1 1
1 1
T e 1
T 1
1 1
1 1
1 1
1 1
t 1
1 1
1 t
AR e 1 1 1
LeLL] LONGITUOINAL SLIP 1vu, ap

-
F? & %G642,3 VEL % 3PP nILOCK 8 8,49 WUPEAK & 8,89 @ATIO 3 1,37 de0 FILE 14 NuFILE 23 SANPLE 11P
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AVERAGE OF PILE 71

Mux
8,00
8,21
2,36
3,49
2,59
2,68
2,75
[N 1]
n,04
0,88
7,86

n,87

GDODYEAR SUPER HI=MILER
1

4% AeQ PILE 71
POR 7 RECORDS,

TORQUE
0.8
229%3.9
38a53,8
516855,4
43586,3
73194,7
80831643
86187,2
90844,2
94a9e,9
97a78,8
{00242,2
102624,3
185228,9
187159,1
1086468,4
1094%43,2
10989a3,7
110265, 3
110961,6
1118081,¢
112178, 6
189381,%
101748,1
90531.4
76068, 1
6437%.9

18,08~20/F

NEW FILE 26
GOODYEAR SUPER HIeMILER

X
0.0
1153.6
1973.6
2647,7
317647
3e04,8
39%4,3
4238,4
aa19,0
4539,7
as81,4
a600,9%
2933,4
4560,7
4349,4
a241,9
4148,3
4963,
3988,7
3895,7
3606,3
371344
1620,9
3829.2
34268,
33233
3215.4

ORY CONCRETE (DANA)

xZ x

o L T e e L e

°
=

-

*

VEL = 4B, P

MULOCK = 8,62

LONGITUDINAL SLIP

MUPEAK s 3,87

138

TEST SAMPLELLL e
DRY CONCRETE (DAN4)

0 4 e 0= 54 S 6 B4 Tt S0 0 B 1t e P Pt B8 b et S St St B0 St 00 5t 00 @t 0 @ S 0 St Pt S Bs Pt 8 00 0 08 ¢ 2P0 0= 1t 04 Bt




75 -

-
£

sLI®
'R
n,82
[ 1]
LTS
2,84
r.10
2012
Pela
216
8,18
a,20
.25
@, 30
2435
8,80
(N1
", 50
2,55
a,60
0,85
[ R L)
8,75
LY
[N 1
u,90
95

1,00

e hep FILE 72 NEe FILE 27

AVERAGE OF FILE 72 FNR & RECOROS, GOODYEAR SUPER WlemILER

Hyx 10R0UE Fx

n,0n 0,0 8,8

a,18 19659,7 "0,

", 33 I5A63,2 1792,

LIYTY Se238,7 2a8%,9

P57 61962,4 30e5,8

f,66 71a80,2 3544,8

n,73 79977,2 1927,8

P79 RaTay,8 a210,8

*,82 a%asa, 1 Ww2,3

[N 922822,0 4534, M TUN

P, a5 94938, 2 [1i1M]

(11 97732,3 L LI mUPEAK

[T 10009a,2 44825,6

#,83 101952,3 332,83

LI} 163233,8 252,2

[T 198187,6 4187,

2,79 195123,5 4123.8

.77 188311,8 a0a% .8

8,75 187734,9 3967.1

7,73 198053, 4 3884,

A7 118087,9 31-).5w

a0 110304, e

LY 1989%e0, { 3e12,2

LY T} 192122,8 1%60,0

2,63 M214a,8 1363,7

LU 76432,S 3218,8

A,57 6RT7A, 8 1088,8

GRODYEAk SUPER WIeMILER 1g3,ne20/Ff DAY CONCRET
t 1

E (Dava)

TEST SAMPLEL12 we

18, a=20/F

©2779,A

38,88

\0aD =

“wiLock = @,57

ORY CONCRETE (Dana)

Sa3ess

1 1
1 1
1 i
1 1
1 1
1 1
! 1
1 . . . 1
“ 1 . . 1
Ut . . . !
Y1 . {
1= . 34
1 . N . 1
1 . !
1 . 1
1 . !
1 . . 1
1 . b
1 1
1 . 1
1 .
1 1
! 1
Is o
1 1
1 1
b . 1
1 1
1 1
1 I
1 i
1 1
1T . 1
1 1
' 1
1 i
le el
1 1
1 1
T 1
1 1
1 !
1 1
1 R 1
1 1
1 1
1 1
T 1
"o 1 1 1
o, a0 LONGITUBTINAL SLIP 1/0,8¢
T 5d36,h VFL & 5§,0 wiLneK s n, 57 MUPEAR B 7,08 RaTI0 = 1,00 ded FILF 72 NeF TLE 27

139

VEL & S5,0 mPW,

RATIO 3 |,48

SANPLE

112




=
-

AVERAGE OF FILE S? FOR 7 RECORDS,

MUX

#% AeD FILE §7 NEW

TORGQUE
a.0
13549,5
21888,0
20837,1
3447%,4
3869%,8
41812,2
au792,1
ararta,t
49%98,43
S14a1,a
Su64u9,S
§7233,0
59%62,3
61764,9
6368643
45381,8
670998,3
68750,4
T0669,1
72781,3
738524
722337
65741,8
55063,6
a3101,?
30017,9

1A,0e20/F

Fx

2.0
718,7
1110,2
1429,0
1647,2
1013,
1958,8
2082,2
2196,3
2267,3
2286,
22792
2245,7
2190,7
2129.4
2071.8
2020, 6
19717
1924,9
1877,5
1833,7
1797,5
176643
1736,8
1691,2
1602,
1587,9

FILE 18

GOODYEAR SUPER HIeMILER

TEST SAMPLELQY w#
ORY CONCRETE (DANA)

TOAY = 30@17.6

MUPEAK # 1,86

19,820/F

LOAD »

MULOCK & 8,76

2196,8

[P S D S e
0

B o g et e 8 8 et 4 St e 8 4 e ot 4 St St et e
L]

GOODYEAR SUPER WI«MILER
4

ORY CONCRETE (DANA)
1

60 0ot e 0t 0 bt 5t u i b 0 g s St 9 Bt Bp 0 8 s Gt e S8 Bk Pt 4 08 0 0t Bt B St 2 8t et ek ot St 6 e 4t Bt B e e et

f,00

FZ 3

2196,8

VEL 3 4@

MULOCK s 0,76

LONGITUDINAL SLIP

MUPEAK & {,06

140

RATIO = 1,408

AnD FILE

57

NWEILE

19a, a0

VEL ® 40,8 MPM,

SAMPLE

RATIO s t,4a0

193 -
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es 4o FILE SA NEW FILE 19 TEST SAMPLELQU vs

AVERAGE NF FILF §& FOR 7 AECORDS, GNORYEAR SUPER WIeMILER {0, ne0/F DRY CONCRETE (Dand) -
sLie iy TORAUE Fx
. a0 a8 [N ]
L] #,21 21284,3 11246 ' -
.00 a, % 15839,9 184%,4
LT L) antos, 20%3,8
a,08 R,S5 S8356,5 2988,
L #,63 87024,4 3383,9
fet2 Pe68 TI0%4,3 3714,0
fela 713 LLLTY 3982,8
D16 a,A0 i ABTYL,9 a318,.e
2,18 [N T Qutag,2 a531.2 TOAV 5 $4892,9 LOAD & S526,9  VEL s 49,0 mPw,
e,20 2,86 90760,3 a594,9
n,28 2,87 1ap601, 7 46m3,5 MUPEAR 2 @,87  MULDCK 2 Q2,61 PATIO 3 1,41
[T9.1] a0 10313%, 6 a551,8
P38 2,88 198277,7 a2,
Poup n,A3 106405, | a3nee,s
7eds LPLr] 107770,3 a3ti,6
a,50 [T 198308, A a248,2
.58 a,79 188991 ,4 a167,9
Bob0 n,77 109827,3 aBAT, 0
.65 #,75 111028,8 aual, !
L] a, 112078,2 3931,9
8,75 2,72 112923,4 3828,1°
[ Y 2,70 199943, 7 1736.¢
@, 85 n,88 102304,8 3639,7
2,90 LYY 91142,9 3529.7
“,99 [ Y} Tha84,] Jag12,}
1.00 LI Y] 63R92,9 3286,! -

GODDYE4R SUPEX WleMILER i@, Qe29/F DRY CONCRETE (DANA)
1 1

1,2 1

! t
! !
! 1
! 1
M 1
1 1
1 - . * 1
t . . ] 1

“1 . 1

vt . . . 1

X1 » 1
Te . -]
1 . . 1
1 . !
1 . 1
t . . 1
1 * 1
1 . . 1
1 .
1 t
1 !
1 . 1
1 1
1= L3
1 1
1 1
1 . 1
1 1
1 1
1 1
1 1
1 1
T e 1
1 1
1 1
1 1
le -1
1 1
T 1
1 1
1 b
1 1
1 1
1 1
1 1
! 1
7 1
T 1

a2 e 1 1 1
¢, 00 LONGITUNTNAL SLTP 190,30

FZ7 z 5%26,9 VEL = ua, HULOCK 8 3,41 “YPLAR & 2,87 AaT10 =z f,.4y seh FILE 98  NeFILE 19 RAWPLE 124
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|
wx AD FILE SO NEW FILE 29 TEST SANPLELES e

AVERAGE OF FILE 59 FOR 4 RECORDS, GOODYEAR SUPER HI=MILER 1d,Ae20/F DRY CONCRETE (DANA)

sLIP MUK TORQUE Fx
P00 a,00 N ] 9.8
2,02 LIS L] 2%057,9 1472.2
8,04 @,29 a8234,2 25622
.08 0,80 67765,9 3529,6
.08 .49 43796,1 4299,¢
a.10 7,57 9614a%,9 4927,1
0,12 2,63 10553%,8 $864,1
2. 14 2,69 113829,3 5898,9
(BT} 8,73 1210898,1 6227,7
B8.18 n,75 ’ 126201,2 $465.1 TOAV = 87258,2 LOAD » 89%9,2 VEL ® 40,0 MPH,
2,20 a7 1297%9,9 6561.6
0,25 2,78 133603,4 6635.4 MUPZAK = 3,79  MULOCK = l;!! AATI0 = 1,08
2,30 A 79 136481,3 6605,7
2,35 A, 78 138092,2 6524,9
2.40 77 1399027,8 8412,1
Ba4S 076 139%94,7 4298,1
PSP a,Ta 139629,7 6163,1
8455 2,72 14@e03,2 6931,9
(Y 9,74 14e%43,7 S804,2
2465 f,89 141430,2 5783,
(%14 .67 182621, 9 5589,7
0.7S 2,65 142728, 6 $426,7
80 A,63 13897s,8 525646
2,85 A6l 1292%52.1 $872,1
.99 a,58 1165868,7 a872.2
2,9% A,56 182602,9 1663,9
1,00 2,53 872%0,0 a4a5,6

GOODYEAR SUPER WIeMILER 19,0w20/F ORY CONCRETE (DANA)
1 1

1,7 i
1. 1
! 1
I I
1 1
1 1
1 b
1 1
1 1
I 1
[ b
X1 " 1] L] » 1] 1
O - - ) ¢
1 ] 1
1 0 N * 1
1 « » b
! * I
1 . 1
! * " 1
I [} 1
1 1
1 * . 1
1 * b
I "
e -l
! * I
1 1
b 1
1 1
1 v !
1 1
1 I
1 I
I 1
T 1
1 1
1 1
1= ot
1 1
1 1
1 1
1+ 1
1 1
1 1
1 1
1 1
1 1
1 b
1 1
LT 1 1 1
o,ra LONGITUDINAL BLIP 100,29
FZ & 49%9,2 VEL = un,@ MULOCK 8 A,%3 MUPEAK = 7,79 RATIO = 1,48 A=D FILE S9  NWFILE 20
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79 -

AVERAGF NF ¢ ILE

sLte wyx
¢, 00 a,er
0,02 a,23%
Pobe n,38
e.ve w, 58
@08 a,81
a0 .69
8,12 ”, 7S
[ RV A, A0
W18 4,83
LIgL AL NS
8,20 L1
0,29 2,85
(51 a,A8
R3S a,Aa
c ue a8
2,48 n,82
3,59 a8
LIS 1} (Pl]
(1 #,78
2,65 .77
veTH 4,78
w18 2,7
LT »72
a,8% (8]
a,00 [
“,98 LNYS
Lo A5

6«

*s daD FILE 47 NEW FILE 18/ TEST SAMPLEIRG #e

FOR 7 RECNRUS, COOOYEAR SUPER MIeMILER 10,pe20/F DRY CONCRETE (0ANA)
TOROUE Fx
"0 [
21787,5 1192,1
1aray, 8 1988,
S1310,8 2612,3
62383,2 3139,0
7139, 8 35840
T8778,8 n22.2
33PS%,3 163,31
87Re0, 8 328,49
LLLITYR aan3 TOAV & 43PM9,0 LOAD » S206,3 VEL 3 Q6P “Pw,
92%94,3 samy,3y
96873,6 4333,7 MUPEAK & B,05  WULOCK » 4,65 RATIO 3 1,32
98038, 7 a263,7 4 £
99435, a1e3,5 C\Z@‘/ ﬂf//? _Z
190251, 9 3119,9
101348,2 a0ay,
1826R1,0 39%58,3
103872,4 3888,3
10a764,6 3808,1
19%2aa,8 3761,3
185%27,5 3678,4
105178,$ 3618,9
102202,0 1547,
98196,S 3466,
85633,7 3378,6
73958, 48 3287,a
s3008,0 3192,9

GONDYEAR SUPER MIaMILER (p,Re20/F
i

DRY CONCRETE (DANS)
1

1 1
1 1
1 1
i !
1 1
! !
b » . 1
1 v . * . 1
LI " 1
y » . 1
LI . 1
1= . . . .l
! 1
1 . t
1 . . 1
1 * . 1
1 .
! 1
1 * 1
1 1
M 1
! 1
1 1
1= . Iy
1 !
1 1
M !
! {
1 !
1 1
T !
! 1
1 1
M 1
! !
i !
I= -l
T e 1
! 1
1 !
! 1
1 I
! !
1 1
! 1
1 1
! 1
! t
L 1
Al LONGITUNINAL SLIF 100, A0
FT z 97a6,3 vEL 3 4a.p *ULOCK 3 @, 69 MUPEAK 3 0,85 RATI0 s 1,37 aeD FILE 87 NuFILE 18 SA¥PLE  1wp
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wx A= FILE 63 New FILE 21! TEST SAMPLE1DS #»

AVERAGE OF FILE 43 FOR 7 RECORDS, GOODYEAR SUPER HI«MILER 13,d«20/F DRY CONCRETE (DANA)

SLIP MUY TORQUE 4]

8,00 n, 00 2,0 0.0,

9,92 », 29 21379,1 10826

8,00 2,36 38188,8 1901,7

Q.08 Q.49 52874,3 2606,

B.‘M 2,59 64a3a,2 3186,8

0,10 a,69 74802,1 3662,9

912 8,76 81138,9 a024,5

Petd 82 86608,4 4208,1

816 7,85 9116244 a4s4,7

8,18 4,87 ’ 94739,2 a%561,8 TOGAV & 64196,4 LOAD = S43{,9 VEL = 4@, MPN,
2,20 A,88 9689%,4 611,5

0,25 [N.1] 1008089,4 619, MUPEAK ® 8,88  MULOCK » 9,62 RATIO = {,a1
a.30 2,87 183692,6 4561,6

035 . 7,06 188799, 6 5878 CM 2017 Jﬁfj

2,48 a8 107504, % 4399,4
2,48 a.82 108893,0 2308,3
2,50 1Y} 110066,5 a219,5
2.5% 79 111135.8 a130,5
Beb0 2,77 112141,7 4080,9
2,65 76 113@94,2 31947,
2,79 2,74 113838.7 3892,%
2,78 B.72 113478,8 31757,2
[y 1] a,70 109595, 9 3665,3
9,85 2,89 120939,3 3%568,2
@90 A.67 89610,4 3360,7
7,95 A,65 T7371,0 33476
1,09 A,62 64196,4 3228,2

GOODYEAR SUPER WI=MILER 1a,@w20/F ORY CONCRETE (DANA)
1 I

1.2 1

T 1
I !
! 1
! 1
! 1
1 * e * " !
1 * » 1
1 " 1

M1 * ) 1

utl . . 1

X1 . 1
1e * " ol
1 . 1
1 . 1
1 1] . 1
1 * Y 1
1 " t
! 1
1 .
1 . 1
1 1
! !
! 1
I= 'y
1 . 1
! 1
! 1
! t
! 1
1 1
! 1
1 " 1
! 1
! 1
! i
1 1
le o
! 1
1+ 1
! 1
1 1
! 1
! 1
1 1
! 1
! 1
! !
I 1

2,8 » t 1 1
P00 LONGITUDINAL SLIP 199,00

Fl =

5431,.9 VEL & 4a,A MULOCK 2 2,82 MUPEAK = 3,88 RATIO = }, 41 AeD FILE 63 NWFILE 21
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o

e A FILE 73 NEs FILE 2N - TEST SAMPLE{(} ¢
AVERAGE OF FILE 73 FOR 4 RECORDS, GOODYEAR SUPER MIeMILER 10,0e20/F DRY CONGRETE (DANS)

sLIe i TAROUE Fx
A B0 a,ne a,0 0..0
“,02 ", 21 22589, 4 1119,6 -
Y, P4 @,35 38329,7 1917.3
2,06 o,u8 51389,9 258%,7
a.08 fe58 e2%0e,7 3122.8
L] P,66 11707,8 I561.6
8,12 [RL] 79187,2 3984,9
[RU] a,1e 85115, 2239,1
e.16 [} 89873, 6473,8
0,18 Ny AS ) 93652,0 2599,5 104V = pa0Ra,Q LOAD ® 5455,2 VEL 5 4R,f MPw,
n,2n n.86 95264, a633,8
2,25 A8 9Ba16,0 4615,4 MUPEAK ® @,84 MULOCK ® 4,82 RATIO = 1,39
2.38 9,85 11520, 8 a551,3 M %
2.35 0,8 103278,9 8666 QC ﬂaﬂ S
aoon [} 18456141 a38t,.8
8,88 n,n2 105253,9 4297,0
(A1) a,ApR 105998, 7 4208, 8
8,55 "9 187098, 8 © a1ee,e
8,00 n,17 198056,8 4904,2
[ N3] 2,75 189788,8 3008,8
A 70 0,73 110722,4 3808,8
[84] #,72 117054, 1 3724,8
a,80 a,78 186382, 6 3646,9
8,85 P69 LITIE Y 3562,3
n,90 2,67 saaye,n 3463,7
8,95 2,65 76484, 6 3387,9 .
1,00 [ .Y 68208,2 32a3,7

GOODYEAR SUPER WIeMILER 10,B=28/F DRY CONCRETE (DANA)
1 1

1o I

1 1
! 1
! 1
! 1
1 1
1 1
1 - . » 1
1 » N . T

"1 . . 1

W . . 1

X1 . 1
Ie . -l
1 . . . 1
1 . 1
1 . . 1
1 . 1
1 * . !
1 1
1 .
1 1
1 . 1 .
1 1
1 1
1e ol
1 1
1 » !
1 1
1 1
1 1
1 1
T 1
1 . 1
1 !
1 !
i 1
1 1
1= -t
! 1
I« 1
1 1
1 1
1 1
1 1
1 1
! I
I 1
1 1
1 1

LIS 1 1 1
1344 LONGITUBTNAL SLIP 1pa,re

F? = $as55,0 VFL = 4R,p HULOCK ® A,82 WPEAK & P, 86 RATIO's 1,39 sed FILE TV NeFILE 28 SAMPLE 113
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FIRESTONE TRAISPORT 1, 10.00 x 20/F, TRC ASPHALT

...62...




AVERAGE OF FILE 72 FOR & RECORDS,

sLIP HUX
2,20 n, 8
[ H 2,18
Wyl A, 22
(1 0,27
9,08 2,33
a,19 LT
#e12 2,49
8,14 ",56
Peld P61
[ISL] 2,68
ne20 2,12
®,25% 2,81
8,30 a,87
n.35 ”,89
a,u0 9,99
8445 LT
0,50 8,90
8,55 a,90
W60 2,89
2,68 2,89
8,70 2,88
a,75 @,88
[ .1 2,87
2,85 2,88
A,90 a,06
#,95 A,85
1e20 a,a5

#e AeD FILE 72

TORAUE
2,8
15922,3
23938,7
laget, b
36963,3
a5921,4
S3716.6
60307,5
_ 65838,9
71081,8
77832.4
87262,3
93086849
96901,1
97818.9
9783%,4
97548,0
97122,8
96630,3
9610a,3
95561.7
95010.6
9448%, 4
93898,0
93273,7
92517.¢
91562,5

FIRESTONE TRANSPORT | 10,8=20/F
1

NEW FILE 139

TEST SAMPLE{RS ne

FIRESTONE TRANSPORT [  (8,0=20/F

FX
0,0 -
796,8
1191,
1486,3
1819,7
2256,06
2687,7
2993.7
32%9,9
3493,3
3819,8
4205,8
45%2,2
4682,4
4726,7
4720,0
4713,9
a691,2
a664,4
463%,4
a88S,4
4874,9
4844,1
a813,4
4481,3
44a7,6
au11,2

DRY ASPHALT (TRC)
{

TQAV = 91562,5

MUPEAK = 8,90

DRY ASPMALT (TRC)

LOAD = 5473,8

HULOCK = 2,85

1,4 t
1 1
1 1
1 1
1 1
1 " L} " " 1
T (] [] " " 1
1 . [ . " .
1 1
MT I
ut I
X1 1
le =
1 1
T . 1
1 1
1 b
1 . 1
1 1
7 . 1
1 1
I 1
1 * 1
1 1
Te ol
1 . 1
1 1
! !
1 1
1 * 1
! 1
! 1
t 1
1 * 1
1 1
1 1
1 . 1
1= -l
1 1
T o 1
1 1
1 1
1w 1
1 1
1 1
1 1
1 1
! 1
t 1
A0 e 1 I
L LONGITUDINAL BLIP tea,ae
FZ = 5073%,8 VEL s 3,0 MULOCK » 2,85 MUPEAK ® a,99 RATIO » .86 AsD FILE ;] NWFILE 139
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oY~

~ = x

)

-

L

k7 =

s kD FILE 7% NFw FILE tdm TEST SANPLE|WN ¢e
AVERAGE OF FILE 73 FOw p RECORDS, FIRESTONE TRANSPORT | 108, meda/F DRY ASPHALY (TRC)

SLIe MUK TOROUE Fx

h,00 A, 04 a.n [R]

8.A2 LT 1A281,1 LLITY)

P,0¢ 0,17 282%4,5 94a,}

A.28 .27 bELLE 1Y) 1513.3

LAl Pe3E LLIREFY ) 2te.0

B 10 L SuT3s.8 20657,5

412 .57 63866, 1 317,09

KN 2,65 722197 3524,3

4,16 2,73 79859,0 3988,

2,18 2,88 86208,% 8221,5 TOAY . T7666,7 LOAD = SS547,8 VEL = 13,8 MPw,
Be27 LALLM WM5e7,5 aays,2

.25 are 966Thet 0043,5 MUPEAK 3 8,92 WULOCK 3 A,73  RATIO = 1,26
w30 L34 188782,2 are8,8

¢3S n,92 1@3793,8 a79%,7

2,40 0,92 106458,2 3705,8

w,u8 2,91 109822,2 aTAY,S

2,50 (A 1] 111396,2 2692,

7455 LILL 112135,7 a626,3

i, 60 A.A7 17991, 6 asea,s

4s88 a,85 125957,8 aas?,3

@, 70 a,8a 1820146 a37e, 4

Pe?S 0,82 93354, a203.8

2,80 [N 94852,8 e,

a,89 2,79 914340,1 a3

[T 2,77 A7499,6 2823,9

%495 2,75 A3232,0 3913,5

1ov® a7 717666,7 3838,7

FIRESTNNE TRANSPORY 1 {@,pe28/F DRY ASPHALT (TRC)
1 1 I

1 1
1 1
1 1
1 . * . M
T . . 1
1 . . . 1
! . 1
1 . . 1
! . 4
1 . . 1
M * . 1
le « =]
1 v .
M 1
1 !
i 1
T * 1
! 1
T 1
1 1
T + 1
1 1
1 1
I .1
1 . 1
1 1
1 1
1 1
1 1
! 1
1 1
1 1
1 1
! 1
i 1
1 . 1
Te -1
1 1
1 1
1 1
1. 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
. 1 1 1
[0 LONGTITUDTINAL SLIP 190,20

5567,¢

vFL 3 18,0

wWILOCK » A, 73

wUPEAK & ¢,92 #4710 = 1,26 4D FILE 73 ONWEILE 18R SAPLE 04
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n A=) FILE 74 NEW FILE 141 TEST SAMPLEINS #w
AVERAGE OF FILE 74 FOR & RECORDS, FIRESTONE TRANSPORT I  10,320/F DRY ASPMALT (TRC)

sLIp HuX TORQUE Fx
0,00 0,08 0.0 . 0.0 ¢
2,02 n,18 20688,2 1004.2
8,24 7,33 35875, 7 1802,8
2,26 A, 46 49338, 6 2678,7
0,48 a,56 604a67,7 3010,2
ae ",65 791553 3367.3
8,12 Py T 78717, 4 3898,9
0,14 (.1 85592,1 429241
216 ",85 _91250,5% LLIE N
0418 1] 95454,5 3608,1 TAAV = 69106,2 LOAD ® 822,28 VEL 3 20,0 MPW,
2,20 n,90 98049,5 a768,6
8,25 2,92 101984,2 4838.0 MUPEAK ® 8,92  MULOCK = 8,66 RATIO # 1,48
He37 a,92 170715, a837,0
2,35 2,92 106827,7 q805,.8
Beu0 2,91 108735,7 a746,2
0,45 A4R9 110698,2 2670,3
0,50 (.1} 112803,9 as86,3
Pe55 #,86 1151372 3493,8
a,60 7,84 116859, 8 a403,7
8465 2,82 116511.4 3310,7
#e70 .80 113283,4 211,08
15 .78 1A7570,9 3094,
(L 2,76 100%564,3 3978,9
(L] a,74 93389,@ 3854,6
#,92 7,7t 85961,8 3732,3
2,95 P69 77965,0 3603,0
fa0@ Aehb 69184,2 34346,3
FIRESTNNE TRANSPORT |  {g,0e28/F DRY ASPMALT (TRC)
1.0 1 : 1 1
s ;
1 I
! 1
I » * * 1
1 . * " b
T * * 1
1 ] ” 1
1 * 1
"R . I
ur " " t
Y 1 * 1
Iw [ L)1
b * . 1
1§ . 1
1 . 1
1 1
1 * "
i 1
1 1
T 1
I 1
1 * 1
I 1
g ol
1 1
1 1
1 * 1
! 1
I 1
1 1
1 1
1 1
| S t
T 1
1 1
I 1
Ie ol
1 1
T 1
T 3
I !
1 1
1 1
! 1
1 1
1 1
1 1
! 1
LA 1 ! i
LYl LONGITUDINAL SLIP 188,00

FZ =z 5520,m VEL s 20,7 MULOCK = 9,86 MUPEAK 8 8,92 RATIO0 & (.48 AwD FILE Ta NWFILE 41 SAMPLE 108
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AVERAGE OF FILE

myx

FIRESTNANE TRANS

¢e Aed FILE

78 FOR & RECORDS,

TORQUE
[ .

20319,8
3s200,5%
s18t4,9
63332,7
72984,2
8a2pa,0
Nen23,7
IPAST, |
95793y, 1
97208,
161666,9
108904,
16736a,?7
109067,2
118382,8
111867,%
113811,9
1183Tht
114009,2
113900,7
109872,
192218,6
93%23,7
84211,3
T4841,3

63087,

PORT | 10,8e20/F
1

”% NEW

Fx

[
972,68
1809,
2873,2
3532,9
3599,8
1082,4
a217,9
a832,7
aSA8, 6
ases, !
4600,2
asea,y
4506, 1
442,46
a333.3
4248,5
4168,2
2e53,2
195646
3856,3
s,
18319,2
1526,3
3a87,7
3284,5
3188,7

FILE 1ud

FIREITINNE TRANSPORY |

TEST SanPLEING ow

10, Re20/F

Y04V s 43e87,8

NUPEAK = 2,90

DRY ASPHALT (TRC)
!

LoAD =

WULDCK = B,b1

DRY ASPMALT (TRC)

Suta. 0

<

» .
e e e L O TR T T e O e e =

T Saia,c

VFL & 38,4

HULOCK 8 A A}

LONGITUDINAL SLIP

WUPEAK ¥ 3,99

149

RATIO & (1,87

AwD FILE

14}

NwFILE

1ea,00

VEL = 38,0 WPW,

RATIN = {,a7

SAwPLE
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—g4 = —

et ae) FILE ¢ NEw FILE t1e TEST SAPLE & e¢ R
AVERAGE NF FTILE 9 FON » RECONOS, GOODYEAR SUPER WIeMILER  tA, Re2B/F DRY ASPNMALT (TRC)
sL1e “yx TORQUE FX
(L 2,0 (] L .
a,92 A,13 12310,8 08,5
A28 4,23 235%%,3 1272.1
P *,35 362%1,4 1929,)
2,68 A, 88 aT867, 1 2%13,¢
L1 A58 58109,8 3032,
9,12 LA a7240,0 3492,5
vell “.73 75582,9 3894,0
a,16 EN T 42979,9 ag63,3
2418 a, 86 ’ LLLIY NS } as%3,S TRAV 3 T97S52,2 LOAD = SS53,8  VEL 3 (0, f MPW,
Co2v 7,90 93088,7 a4738,8
2.2% 9,9§ 99413,2 a9s4,0 MUPEAK 8 8,99  WULOCK & 2,79  MTI0 s 1,29
P L] 2,98 103674, Sate,t
Ay 35 n,99 106555,8 Siie.8
LT 7,99 108774, $108,3
", 85 ", 98 110265,7 s815,9
2,59 2,97 110267,5 S915,9
7,55 0,9 108922,9 493¢,5
Y] @,94 10nR2R, 5 a8%e,2
LAY 4,92 142915,3 4rsv,.s
o, 70 ®,90 9990R, ¢ latl.g
@,75 .88 95969,9 a5708.2
a,ha A,07 9an68, 1 Q67648
“, A% 4,85 91184,7 a4382,%
7,99 2,83 engs,S ugnl
7,95 [T sa3ia,9 4188,6 -
L a,19 79750,4 LLLLTY ]

GONDYEAR SUPEW WI=MILER  10,@w28/F DRY ASPMALT (THC)
1

1.2 1

! . . . . . 1
1 . 1
1 . . 1
1 « 1
1 * . 1
1 . 1
1 v . 1
! * " 1

LI ’ 1

"1 . .

x 1 1
Te ]
t ¢ 1
! 1
1 1
i 1
t . 1
! 1
1 1
! 1
t L] 1
i 1
' 1
le .t
! 1
1 . 1
1 1
1 1
1 1
1 1
1 1
1 . 1
! }
1 !
! 1
! !
Te -3
T e 1
1 1
1 1
1 1
M 1
T« 1
1 1
1 1
' 1
1 1
! 1

‘.!'!‘ . 1 1 x
", Ae LONGTITUDINAL SLIP 1ae, o0

FZ % SS83,A  VFL m 1A,7  wLOCK ® 8,79 MUPEAR 3 @,96  RATIO s 1,2%  4e0 FILE O  NWFILE 11 SAMPLE 0
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«r AD FILE 10 NEW FILE 117 " TEST SAMPLE S e
AVERAGE OF FILE 1@ FOR & AECORDY, GOODYEAR SUPER WISMILER  18,0e20/F ORY ASPHALT (TRC)

sLIP MUX TORQUE x

9,00 2,00 2,0 0,0 .
n,02 P17 1618%,0 923.0

2,00 232 32081,.68 1787.2

Bah M,45 46578, 6 2438,7

4,08 7,55 57867.0 2989,3

f.10 [T 6711346 3asu.0

de12 72 753a8,2 883,48

.10 2,80 82419,% 4204,8

216 2,85 882ua,8 Q687,44

0,18 2,92 9!;2!.! 4715.0 TQAV = 72187,5  LOAD & 5519,9 VEL = 23,0 MPNW,
d.20 2,93 96680, 48%8,0

2,28 7,96 102526,8 5023,5 MUPEAK = 2,98  MULOCK = @,71 RATIO s 3,38
PR 2,98 106686, 8 £399,3

%11 2,98 199264,7 11147

doua 9,97 111393, $083,2

3445 2,9 113310,8 5828,2

2,50 2,94 115282,0 4987,

9,55 @,93 117481,7 a876,%

a,60 w,91 119282,8 4790,0

LYY ] 2,89 119498,7 4698, 9

@, e,87 117739,2 3692,8

IS4 ”,84 112670,4 4394,0

7,80 ”,82 105a8¢,3 4365,4

2,85 9,79 97986,4 4233,4

9,99 a,77 99248, 1 9099,2

",98 B0 81773,4 3959,9

{.00 2,71 72187,5 3812.5

GOODYEAR SUPER WIeMILER  19,@=28/F DRY ASPHALT (TRC)
1 I

x <

it e bt ot b a8 S 8 e e e e 4 st e 4
O

-
2

4t h n 8 8 4 $u 4 B0 S0 Bg g Bt S Bt B0 Bt S8 Bt 8 D0 60 £ Bt v ot Bt et b Ot 8 0t 0 b B s Bt Bt o S5t ma et Bt St Bt S

W et e b 8 e 4t st 14 S e et b e e e e
.
.

=
EY

.00 LONGITUDINAL SLIP 109,00

FZ = 5519,9 VEL = 20,7 HMULOCK & 8,71 MUPEAK = 2,98 RATIO » 1,38 AeD FILE 18 NWFILE 117  SAMPLE 5
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-7 - .

*e Ae0 FILE 11 NEW FILE 110 TEOT SANPLE & oa
AVERAGE OF FILE 11 FOR & RECORDS, GOODYEZAR SUPER NWIeNILER  {8,0e20/F DAY ASPHALT (TRC)

i wux Toraue rx

.08 s.00 W] 8.0 . )
0,02 8,14 18745, [1TW}

2,80 [T 31188, 1689,4

[N 8,42 43837, 2208,

9,08 9,52 53961,8 2808,2

8,18 (Y €3306,3 3024

f12 (8] r2007,2 37884

s.14 (N 12980,4 FTTTIN

(R 5,88 91073,3 [TYTH ]

.18 0,93 LT 094,7 TOAY 8 0a936.T  LOAD B 3883.3  VEL & 30,0 New,
e.20 6,98 101107,7 99,7

9,25 8.9% 109962,3 [T NUPEAK ® §,06  WULOCK ® 0,68 RATIO » 1,48
8,30 0% 1095206 ) $081,9

.38 9,98 12118,4 a9y,

8,09 "9 113918,4 4,0

8,45 9,91 115248,2 LLTEN

8,58 50 110480,8 L2

8,55 9,87 117793,3 80,1

2.60 0,88 118990,8 ",y

2,08 9,83 119951, 43480

e.78 8,80 1196784 8.2 .

275 5,78 115778,3 ALeL 4

8,80 2.7 187850,4 [Tt ]

9,08 8,73 *8139,3 38070,0

8,90 oL 8745244 3737,7

8,98 5,60 To636sd 90, ’ .
1.0 0,65 (YLITS 3045,8

GOODYEAR SUPER HIwMILER  18,0e20/F 'BQV'A”!ALY (TRE)
1 :

1,0 H

1 !
1 . . 1
1 » (] [ 1
1 . L] !
1 L] b
1 . * !
1 1
1 . !

LIRS L] 1

Ut » L} I

X1 . 1
Ie [] ol
1 . . b
1 ] i
1 . 1
! . !
1 *
1 1
1 . !
1 1
1 * 1
1 14
9 !
1e " [11
1 !
1 i
! 1
1 1
1 . 4
1 I
! 1
1 1
1 I
1. 1
! !
1 1
1 ol
! 1
1 1
1 t
1. 1
1 1
! !
1 1
1 b
1. 1
! 1
1 1

L. 1 T 1
0,00 LONGITUDINAL BLIP 106,00

FZ s Sa43,} VEL = 33,8 WULOCK & 8,45 MUPEAK B 8,96 RATIO & §,88 4eD FILE 11 WePILE ({68 SAMPLE (]
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*n AmD FILE 12 NEW FILE 119 !/ TEST SAMPLE 7 e¢

AVEWAGE NF FILE 12 FOR 5 RECOQROS, GOONYEAR SUPER HIeMILER 19,0228/F DORY ASPNALT (TRC)
sLIe uX TORQUE FX
P L a,0 a,a 2.0 |
M2 2,25 2428%,% ‘ 1332,1
e LT 39926,6 2105,9
8,06 a,53 53602.8 2791,
h,u8 h,65 66227,4 34096
7,18 2,70 T67%3,7 3914,2
LIY 2.91 84a%70,! 4299,9
feld .88 91061.5 as77,3
e1b 2,90 95650, 1 877S,4
2,18 2,93 " 98988, a898,0 TOAV & 41725,8 LOAD = 5324,! VEL = 43,8 MPN,
2.0 2,95 101058,1 4942,9
.25 a9 1044%8,2 49%3,2 MUPEAK 8 3,96  VULOCK 8 2,63 RATIO = 1,52
EPT] 2,95 187587,2 490a,1
a,35 3,9% 11016649 a817,3
L 4,92 112243,6 ar12,6
2,45 a,9¢ 113719,4 a682,8
4,50 n,88 114634,2 [T 1Y%}
4,55 n,86 115197,2 4392,9
b0 .83 118744,0 a284,2
e85 a,m 116323,2 a17a,8
w70 2,78 116539,2 a062,5
", 75 2,76 115908,4 3949,1
n.80 .73 109781,9 3081,2
] ] A, 71 100292,3 3704,8
PRL LY 48701,9 35734
7,95 2,66 75948 ,4 3438,4
14000 LX) 61725,0 3298,5

GOODYEAR SUPER HI=MILER {2,d920/F ORY ASPHALT (TRG)
1 1

@ ot e et et a4 bt 8 g e op 8 I St g Pt 1 Bt 7a b Bttt 24 s e At d 8t o —a d e s ot
.
:

P 88 e s 0t St s 0 e 2 g Ot 8 S Dt Bt 4 Bt Ot Pt 2 5 Bt Bt ot Bt 48t Bt B 2k ot Ot et St s Bt St 8 ot S ¥ S 0t St St ot

Lo LONGITUDINAL SLIP 120,00

5 532441 VEL 3 ua,0 MIULOCK ® @,63 MUPEAK 3 B,96 RATIO & 1,52 AeD FILE 12 NWFILE 119

162
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*s 4eD FILE 13 “Ew FILE 120 TEST S4wBLE § oo

AVERAGE OF FILE 13 F0R S RECORDS, GOODYEAR SUPER MIaMILER  1P,d20/F DPY ASPHALT (TAC) N
sL1P iy ToRGUE Fx
[N a,04 *,2 l._l
A,02 no19 17098,3 989,9
[ 1] a3 30569,7 1595,8
h,08 Lr 42%3a,7 2168,6
3,08 n,53 $3263,1 2742, 0
a,10 2,67 67951,0 3424,0
8412 8,17 T9206,0 3982,5
ET ] n, A5 86921,7 4331,3
(30 ,91 92430, 1 ' 2018,
A 1A [ X ) 96%94,a are2,e TOAV 3 62925,% LOAD x S238,4 VEL 5 55,8 wpw,
2,2% 8,96 99814, 4054,
9.25 @,97 182718,9 a884,9 MUPEAK = §,97  WULOCK s A,05  RATIO 5 3,48
“,38 2,9 18534d4,8 asay 8
“,35 [T 106R89,2 a752,8
n, a0 92 1A7953,5 4642,5
1,48 A9 108782,5 523,95
[RY) LYY 179834, a3ee,§
WSS LI 111074,7 276,80
LY, o, 11236141 4153,1
n,68 2,79 113556,7 asie, ¢
L a,77 114368,9 39223
RS 4,75 114274,7 3822,8
A AN 0,73 111648,6 3728,9
2,05 M 193204,0 3626,
T 2,49 91819, 3527,1
1,98 u AT T6893,1 3420,7
[ 0,48 h2925,0 3325,$ )

GNANYEAR SIPFR WI=MILER  18,p23/F ORY ASPMALT (TRC)
I 1

1,0 !

1 1
1 * . * 1
T . . 1
1 . 1
T * . I
1 1
1 * . 1
1 . 3

T . 1

"t 1

X ! . ] 1
Te (] -]
T . . 1
1 . 1
1 . 1
1 . . 1
I .
1 1
1 1
1 1
1 1
T H
1 . 1
1e ol
14 I
1 1
1 b
1 1
1 . 1
1 1
1 1
1 1
1 1
1 . 1
1 1
t 1
1w L3
1 1
1 1
1. 1
! 1
H 1
1 1
1 1
1 1
v 1
1 1
1 !

F Y I 1 t
w, an LONGITUNINGL SLIP 108,00

F7 &8 L2184 VEL 2 S5, 0 WILACK ¥ B A5  MUPEAK ® @,97 “aTI0 & 1,88 400 FILE 1V NeFILE 120  3aweLg L] -
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AVERAGF NF FILE

HUX

GONOYEAR SUPER

*n AwD FILE

S FOR S RECOROS,

TORQUE
8,2
22612,9
33151,4
38806, 2
a3978,6
47209,9
49248,2
51308,9
. S3a33,S
§3011,9
57327,9
59386,6
81156,2
$2999,4
65803,9
67515,2
79124,8
72547,9
T4014,1
75562,8
762274
76700,6
76926,8
74624,9
54080, 4
50295, 5
32080,0

5 NEW

FX

9,0
10085,9
1486,2
1727,7
1917,¢
2017,8
20635,3
2104,3
2130,4
215%,7
2152,9
2047,2
2018,8
1969,6
1902,9
1941,5
195441
195641
1935,3
1893,6
1836,3
1770,4
1792,9
1640,8
1607,9
1568,2
1518.08

HI=MILER 10,8%20/F DRY ASPWALT
1 1

!
FILE 163

GOODYEAR SUPER WIeMILER

TEST SAMPLE 1@ ow

TaAV = 32450,0

MUPEAK = 1,08

(TRC)

18,64=20/F

LOAD =

MULOCK = 2,76

DRY ASPHALT (TRC)

2235,5

1 1
1 1
1 1
1 1
t 1
1 1
1 * oo 1
1 * L} L] L] L] )
LI * L] L] 1
ul " 1
X1 L » 1
1w * ]
1 » 1
1 . 1
1 1
! » " 1
\ * L] 1
1 * «
1 1
t 1
I 1
1« 1
1 1
Te -
1 1
1 T
1 1
! I
T« 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
1a -l
1 1
1 1
1 1
1 !
! 1
1 1
1 !
! 1
1 !
1 1
1 !
LA 1 1 1
n,00 LONGIYUDINAL SLIP 1Pn, 00
FZ = 2235,5 VEL 3 up,® MULOCK 3 2,764 MUPEAX = |,04 RATIO = 1,38 A=D FILE 5 NwFILE  1Aa%
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RATIO = 1,38

SAMPLE
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AVERLGE OF FILE

se aeD FILE

1A FORP ¢ RECORDS,

18 NER

FILE f22

GOQOYEAR SURER WlemILER

TEST SAuPLE {1 ee

10,928/F DAY ASPMALT (TRC)

sLie mux T0RGUE X
LY L a,p0 8,0 8.9
v,02 .22 22584, 1184,3
neda 8,37 19288,2 19%9,7
4.08 9,49 52926,2 2622,7
o8 LY T} 45428,8 3261,4
AelR A 70 75681,9 31733,
7et2 0,77 680, a8, 6
A, 16 2,88 Juaet, @ "]e,9
8,16 LR.L) 96191,5 3852,5
[ L] 6,03 108104,0 4821,3 TOAV = 63778,8 LOAD = S379,9
¢, 20 #.9 183291,2 a87s,1
2,29 0,9 187758,5 4858, MUPEAX = 0,93  =ULOCK 3 4,86
(%1 3,93 11869, 478446
(%3] F,0 113048, ¢ 684,08
/
2,40 @,80 11462642 S72,8
Reus a,87 115843, aas3,9
2.5¢ R, A5 116971,8 a333,2
2,55 f,83 118039,7 218,
(Y 14 °,81 110102,4 a9e?,8
L] 9,79 1198¢61,8 3972, 6
.70 17 11950a,8 3866,5
2,78 7,75 117108,2 3760, C
2,80 2,73 11878a,3 3883,0
¢, 08 12 1RT60,0 3688,8
a,90 a,70 89R8S, 6 3518,7
3,95 LY ] 76782,9 37,3
1,08 Vybh 63772,8 3386.2
GONGYEAH SUPER MleMILER  1@,3e28/F DRY ASPWALT (TRC)
W0 1 t 1
1 1
1 !
1 » . 1
1 " . . 1
1 . L4 1
1 . 1
M * 1
1 . * b
M1 !
UESY . 1
X1 . * !
le ] . L3}
1 . !
1 . 1
1 . . 1
1 . M
! .
1 1
1 . 1
1 1
1 1
1 1
1 1
Te -1
1 * 1
1 !
! 1
1 b
, i
1 1
7 . M
1 1
1 !
1 1
1 1
1 1
Je -l
1. t
1 1
t 1
! 1
1 1
t 1
1 1
4 1
1 1
7 1
t 1
LI 1 1 1
aLry LONGITUDINAL SLIP 1ep, 8¢
F2 = 517%,¢ VEL = 62,7 “YLOCY % B, 46 MIOEAK B @, 98 QATI0 3 1,82 a0 FILF 18 ~eFItE 122

165

VEL 3 an,? wey,

RATI0 = {82
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- 104 -

*x AsD FILE 19 NEW FILE 123 / TEST SAMPLE 12 w+
AVERAGE OF FILE 19 FOR 4 RECORDS, GOODYEAR SUPER MI=MILER  108,0%20/F DRY ASPMALT (TRC)

SLIP MuxX TORAUE FX

L] a,00 a.0 2.0 .
ve02 a4 20738,3 12%9.7

0,04 .26 48009, 1 227644

¥,06 8,37 63430,8 3240.4

2,08 o,u7 8881%,9 4894,3

(131 9,56 96866,2 48%2,5

LAY 2,64 110582,9% 551449

[0 ",71 122028,% 6872, 7

(L) @77 131248,6 6499,3

(1L} ", 00 137929,0 47908,5 TOAY s A8937,5 LOAD = 8920,4 VEL ® 4,0 MPH,
¥, 20 8,83 142205,8 6932,7

225 A,85 14870%,3 7045,5 MUPEAK ® 2,85  MULOCK ® 2,58 RATIO = ,52
4,30 A.85 153288,9 7046,9

2435 2,85 156378,2 6974,

[T 2,83 158576, 4 68%8,8

2,48 n.82 168270,2 6719,2

RSP 8,80 161896,6 6561.4

7,55 a,78 163481,9 6397,7

2,00 2,76 165840, 6232.7

2,65 ",73 1659%8,2 6068,5

2,70 .71 164794,% 5904,3

(R4 n,69 159872,3 573741

1,30 2,67 149448,5 5558,7

7,85 [N Y] 13563146 536%5.7

90 n,62 120391,4 5164,

2,95 9,59 104811,5 a987,9

1o40 2,56 88937,5 a745.0

GONDYEAR SUPER MI=MILER  13,8w20/F DRY ASPHALY (TRC)
1 1

1.0 1

7 I
t 1
1 1
1 {
1 1
1 1
1 « 1
t . « ] 1

"I . . 1

vl » 3 1

X1 [ 1
Tm » L] ol
1 LI 1
1 . . !
1 L] 1
! . I
1 I
1 * " 1
1 [} 1
i " T
1 1
t * L]
t 1
1= =]
1 1
1 . 1
1 1
1 1
1 1
1 b
1 . 1
i I
! I
1 1
! b
T 1
te o -l
1 1
1 1
! !
1 1
1. 4
1 1
1 b
! 1
1 1
7 I
1 1

LA 1 1 1
a,09 LONGITUDINAL SLIP 120,09

FT 2 A%an,u VEL =z ad,n MULOCH = 0,56 MUPEAK ® 4,85 RATIO = 1,52 A«D FILE {9 NwFILE 123 SAMPLE 12
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e ded FILE 17 NEW FILE 131 TEST SAMPLE 9 o0

AVERAGE OF FILE 17 FOR 4 RECOMOY, GOODYEAR SUPER MleMILER 18,8228/F ORY ASPHALT (TRC) N
sLie nx TORGQUE Fx
[0 o, 00 A0 LI
0,42 2,21 19852,9 1407,7 -
2,00 2,35 3S938,S 18%3,8
8,06 0,09 snegy,8 2571,2
w08 as61 61796,8 3180,5
Be10 (134 Tetus, 8 3876,5
8412 ",79 82168,9 4038, 6
L) 0,86 sa7es,* a3et,e
Yy a,00 4104a,8 4599,2
U} 0,93 : 98148,5 ar81,.8 104V 58 £3125,0 LOAD s S298,1 VEL = ap,B MPW,
w,n 2,95 190679,1 a8n3, 8
8428 °,95 104875,7 a812.9 MUPEAK 3 3,95  MULOCK 8 8,66 RATIO s 1,25
LI%1 L] 187861, 376%.4 7
e.35 a0 110218,7 e,y ¢ M/Zd// 13
8,40 2,92 112208,9 2589,%
Be4S 2,09 11387%,14 24794
B, S0 [ P12 11527a,a 3366,9
LI%11 2,85 11634m,2 a2%6,2
2,00 8,43 117001,8 ages,6
[N} LT 117038, anaT,9
Helm 6,79 117083,¢ 30%4,2
%41 0,77 114734, 3862,8
HeAR 0,78 109384,9 37s8,2
n,85 2,73 179101,1 3666.8
a,9om "0 LLLY ] 3%62,3
M98 LY.L T638s,7 3a87,9
Leke E) 63128, 3352,5 )

GNRUYFAR SUPER WIeMILER 10,@e20/F DAY ASPUALT (TRC)
1 1

-
-
-

=z

.
s

@ o e a a8 e e b ittt ot St b 3 b 8 8t ik h et st Pt 4 b i ik 1S ok et ot 4 d it =4t et B ot et o okt P
-
L L L T O e e R L L L e R R T O P S Oy

]
.
®

e,ap LONGITUDINGL SLIP 180, 0a

Fl s S5294,1 viL s up,0 ILACK 8 ¢,06 WUPEAK & 4,99 RATIN = 1,45 Aeh FILE 17 weFILE 1y Sama g °



AVERAGE OF FILE 20 FOR & RECORDS,

MyX

GOODYEAR SUPEHR HIwMILER
1

% heD FILE 29 NEW

ToRouE
B0
23020,2
18814, 6
5230%,8
6a647,7
753068
84598,3
91021,7
98a61,7
“100584,1
173599, 1
108355,2
111989,7
11085146
116560,4
110026,9
119333,0
120614,8
121975,6
123208, 7
123622,9
121071,4
114658,9
103835, 2
90594, 8
78748,0
62016,7

Fx

2.0
1166,6
1903,8
2554,6
3154,7
3687,4
a102,9
4302,3
4817,
ar78,4
as61,2
4082,8
a827,3
ar3s,s
4631,5
a822,8
0818,1
a3ae,q
a191,1

FILE 124

N

t

GOODYEAR SUPER WIe=MILER

TEST SAMPLE 13 #e
10,0220/F ORY ABPHALT (TRC)

TOAV = 62446,7

MUPEAK 5 0,93

0,2 -

3962,8
3849,3
3735.7
3617,3
34931
33664
3237,5

10,0=20/F DIV.AOPNAL! (TRG)

LOAD o S5373,9

MULOCK = 8,62

VEL ® 48,0 MPN,

RATIO ® 1,8

CM ﬂ/# Ly

1,2 I
1 ¢
r 1
1 * 1
1 o » " b
1 !
t " ] 1
1 . 1
1 * " 1
M1 * N§
Ut L] ¥
X7 L] L] 1
1 o]
1 ] 1
1 L] 1
1 * . !
I L] 1
I * 1
1 I
1 L]
1 1
1 1
1 1
1 1
e o
1 . 1
1 1
1 1
1 1
1 1
1 1
1 1
1 * 1
! e
I 1
1 1
! I
e -1
e 1
1 1
1 1
! 1
b I
1 !
1 1
I 1
1 1
1 1
1 1
AR x 1 1 1
fra LONGITUDINAL SLIP 102,80
FZ & 5373,9 VEL 3 4a,Q MIILNCK 3 @,62 MUPEAK & 7,93 RATIO = 1,51 AeD FILE 2@  NWFILE 124
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FIRESTOHE TPA]

"
i

SPORT 1, 10,00 x 20/F, TRC CONCRETE

- )o:?._



691

261 37anvs 181 37Mamn me 4714 Qe B1°Y = 0livy 96°0 ® H¥Y3aNn LWt ¥IUm ' & 3 b'nesS 3 24

[TA'T] 4178 MNI0NLAIUNDT we'e
1 1 1 s v'e
1 1
1 I
1 1
1 1
1 1
1 s
1 1
1 1
1 1
1 LY
1 i
1e =1
1 1
1 1
1 1
I . 1
1 I
1 1
1 1
1 1
1 . 1
1 1
1 1
1 i
1= . ol
1 i
! i
1 i
1 ] 1
1 1
1 1
1 i
1 . 1
! 1
1 1
1 » 1
1= -]
b » I x
1 n
1 » 1w
1 I
M i
1 ¥ . 1
1 » . . 1
1 . » . 1
1 ] ] . 1
1 . ] . » 1
1 I
1 1 1 o'l
. (Jul) 3138IN0D ANG 4/8200°61 1 LUOAENYYL 3N0LS3Al4
s'iese L'9tnee Lu'e T
L'aasn 9°9s9te LA (T3]
96290 'itiee od'e ve'n
95490 [ 2471111 [ L) [TA]
| 13 2'9e9ne 0o LA
(34 178 §'92556 To'y SLte
9900 [A1117 26’y ui'n
goaser 1tensie f6'0 §9*0
184111 g£tog206 no'e v9 'y
e'956r LM YUY [T} 850
[ Y11 EALITTYY S6'e 13}
£°5ees [ 1417 96'v sn'a
9*gtes [M XTI 96'e erta
S°0ens [ 3111 %'y [1ed¢]
96260 LACLTY L) [13']
TE'1 = 0live  £B°0 8 20w 96°@ = NvIdhw S*esin StiLese vb'e s2'n
6'Liny 2'vp999 [{TA"] v2'e
“Hew 8'€ ® 34 B°weSS = OvOY  L'9Twae 3 AVOL £'9e2n |MITH 8% 919
LA 1131 65294 [ YY) 910
(T £' L0069 19% e
2'9u2 2'stely n9te 21%
69582 2'L1908 25% ol'n
[ 1514 9°es9nn 2n'e ve's
LM 173] [AY-T3143 25'e 90°n
nee9ty 9*ino02 2% ne'e
9ers vtu22ll 1% 2wty
be " p'e ou’e 000
X4 ELUELT X0W e

(354) 3L3MINOD ANC 4/82°9°1 1 LW0dENYHL INOLBIHIS ‘S08023d 9 ¥0d o 3714 40 39vEIAY
ey 25137dMYE 4534 ASY 3714 MaN 6 3714 0=V »
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AVERAGE OF FILE

ev pe) FILE 95 NEW

95 FOR S RECOROS,

FILE 152 !

FIRESTONE TRANGPORY |

TEST SAMPLEYSY e

18,Fe20/F GRY CONCRETE (TRC)

S R e T e R R Y

suie *yx TOROUE e
@,n0 2,00 [N} 8,0 .
8,02 [0 9231.3 526a,2
2,04 ", 23 23868, 1295,7
2,06 8,38 30470,80 1934,8
2,08 (Y 4816S,1 252344
Q.10 0,56 S8a9S,? 303%,2
612 0,85 8519, 3826.%
[ Y] a,74 773143 1089,2
[ 1Y LA .1 83864,3 4262.%
[ L A, 86 88374.2 478,83 T0AV & 89608,3 LOSD = S30%5,4
2,20 e, 87 00397 589,09
2429 n, %0 95286, 9 721,2 MUPEAK & 9,91  WMULOCK & 2,77
e,3¢ #,91 837,48 ar87,8
2,35 A, 91 98288,7 a782,7
a,40 [ A7) 828, 7 ara2,9
LIE] #,% $6306,8 wee,7
50 2,88 5123, 8 433.5
P.5% 0,87 93804a,! asTa, |y
8,60 L1Y.1Y 92857,4 as13,5
0,65 2,85 V9ee7,2 0082,
e L] se738,) 39,0
(1% L} 88359, ¢ 43293
2,80 LY H 86987,8% a287.6
2,25 n,80 85014,3% a205,9
7.9% a,79 LUIL1E% ) aa2,a
2,98 #,78 82509, ¢ 0754
1.00 2,17 desee, 0 qee3,$
FIRESTOANE YﬂANS:ﬂlT 1 19,0e20/F nn! CONCRETE (TRC)
Ll »
[ ] L ]
. "

.
e 0t 0t e e Bt e e 5t 0t St 5t 5 0t 0t ¢ o4 e 2t b 54 5 Ot -t Dt 8 5 % 8 St 0t 50 0 ot Pd s B 0 Pt e Ot 0t 0t ot et >t

2,00

SSHS, 6

VFL & (0,8

MULOCK 8 8,77

LONGITUDINAL BLIP

WUPEAK & 8,91

170

RATIO = 1,19

AsD FILE 95 WeFJLE

1em, 0

152

VEL ® 18,8 Wou,

BANPLE

RATIO s 3,19

153




an AeD FILE 96 NEW FILE 183 TEST SAMPLELSA we
AVERAGE OF FILE 96 FOR & RECORDS, FIRESTONE TRANSPORY I 18,0e20/F DRY CONCRETE (TRC)
st MUX TORAUE F
@, e a,00 2,9 !!ﬂ
4,82 .21 22u89,1 11776
[l R 36 3180%4,9 1975,9
2,06 2,49 51068,6 2662,7
8,08 A,60 63081,9 3233.3
e.10 0,68 72243,5 3680, 4
0,12 2,74 78934,1 399¢,9
LY @79 83698,5 a233,4
2. 16 2,83 AY789,4 4405,3
2,18 2,85 ’ 9114%,9 4522,6 TGAV = 68208,3 LOAD = §552,2 VEL 3 20,0 MPW,
A, 20 3486 93348,5 4579,%
2,25 2,87 97457,2 461744 MUPEAK & B,87 MULOCK » 3,686 RATIO = §,31
2.30 2,87 18a759,4 608,85
@35 .87 103au4,2 a572,2
Qoun 7,86 105820,7 a5140,4
Pa4S 2484 108087,9 3447,1
314 o83 11e4eq,S a374,@
(1311 n,82 112659,9 agoe, @
Qeb0 2,80 113765,S 4219,5
2,65 0,78 113024,1 4139,6
070 ar 13978%,8 499%,8
2478 7S 104004,8 396S.4
2,80 .73 97202,0 3873,
2,85 a7 90498,7 3780,9
9,90 2,798 83624,4 3688,2
9,95 [PYL] 76280,4 3594,4
1,00 (Y-} 68208,3 3498,7
FIRESTONE TRANSPORT T {0,3«20/F ORY CONCRETE (TRC)
1.2 4 1
! 1
1 1
1 1
1 1
! 1
t v « 1
1 L] * * 1
1 0 . 1
MT " . !
"wot v . 1
X1 . . 1
1w ] -1
1 * * 1
1 ) 1
1 » t
1 * . 1
1 .
1 1
! 1
1 » 1
! 1
1 1]
1 1
le -l
! . t
1 1
1 !
1 t
1 1
1 1
1 t
! 1
1 1
1 b
! I
I t
1e L34
1 1
T 1
1 1
t ¢
1 1
1 I
1 1
1 1
I i
1 1
1 1
a,0 1 1 t
a,a0 LoNG]YUDIﬁAL sL1P {e@, 70

FZ = 55%2,2 VEL =z 20,0 MILOCK = 0,566 HUPEAK 2 2,87 RATID =2 1,31 beD FILE 94  NWETLE 153 SAMPLE 154

171



»

s
a,00
9,82
2400
.96
(A1)
A qn
8412
#eta
16
.18
e,20
2,25
ny 30
“e35
[ L]
B, a8
a,58
8.55
(Y1)
*, 05
0,70
278
3,80
.88
0,90
8,99

1.20

AVERAGE OF FILE 97 FOR o RECOROS,

nx

e AsQ FILE 97

TORQUE
.2
17568, 7
34413, ¢
491064
01577,8
718¢0,2
88347, 4
86616,1
$1234,7
eatea,2
9711s,3
101209,8
180379,
106837,6
108797,
110304,
112801,
114374,7
116320,0
117659,9
1167%4,3
11318,7
105209,7
5321,3
84796,3
74056,3
630883,3

FIRESTONE TRANSPORY I 18,0020/F
1

nEN FILE 154

(43
[N

(LT ]
1881,4
258,090
3160,4
3079,
a064,2
334,7
522,80
ITYTTS
693,06
a7144,%
2004,3
a640,3
a574,2
a0e3,9
LLT VY]
309,80
a217,8
L1Y L I%}
(LA I R
3939,6
3820,0
3708,0
3508, 6
3425,1
3276,2

DRY CONCRETE (TREC)
t

TEST 3AMPLELSS ve
FIRFATONE TRANSPORT 1 {R,9e2e/F

TGAY 3 63843,3

MUPEAK = 8,88

LoAD ¢

WULDCK & 2,02

ORY CONCRETE (TRC)

$515.7

54 e it Pt e e ot ot ot o 4 S b 8 e 0 e e =0 2t ot e

e e e okt e e o e ~p b b h e et =4 e 4 ot et 2t s Se
.

e et St e 4 4 B Se b e Dt Pt ot A 0t 2 bt B0 0 B 0t 0 0t e 5 Bt 0t B Pt o s 0 S0 Pb S0 St 0 56 08 4 04 Bt Bt St 0 Ot

5518,7

VEL ® 30,8

MULOCK & P62

MUPEAK ® B8R

LONGITUDTINGL SLIP

172

RATI0 8 1,83  AeD FILE

”

NWFILE

100,08

154

VEL 3 30,8 WeN,

SampLE

RATIO = 1,43

15%




oy

we AeD FILE 98 NEW FILE 155 TEST SAMPLE{S6 ##

AVERAGE OF FILE 98 FOR o RECOROS, FIRESTONE TRANSPORT I  {8,M=20/F DRY CONCRETE (TRC)
sL1P HUX TORGUE FX
2,90 a8 L %o
2,02 2,20 20142,7 1109,5
é,00 2,35 36439,1 1914,7
806 2,48 Se20%.4 2582.3
2,08 0,58 61662,6 3130,3
e, 1Q a,67 71150.2 357647
0,12 2,73 79050,9 3898.6
[T P78 8ub77,1 aj24,7
@16 ”,81 a8u97,8 a281,3
e 18 7,83 ’ 9156%,6 a388,5 TGAV & S59272,8 LOAD & 55{8,9 VEL ® 42,2 NP,
0,20 2,84 94388,0 17,8
2,25 0,85 99292,6 4447 MUPEAK s 8,85 MULOCK s 9,57 RATIO 3 1,50
a,30 .85 192532.6 443, e
9,38 7,84 105258,8 4402,8
@, 7,83 197689,0 43a6,3
A48 2,82 1899a7,1 4275.6
2,50 2,80 112004,5 4194,5
2455 2,78 113921,5 a192,3
2,60 2,76 115754,2 aenr, 7
@,65 2,74 117126, 3915,5
270 a,72 117110,2 3824,7
@75 (%4 1160626,3 3734,2
2,80 LAY ) 106026,0 3634, 9
8,45 “, 56 97348, % 3512.9
3,90 7,863 A5187,3 3377.8
8,99 .60 72518,6 32354
1,20 @,57 59274,.8 3198%,7

FIREITANE TRANSPORT 1  1@,R20/F DRY CONCRETE (TRC)
1 1

1,0 1

.t 1
1 1
1 t
1 1
1 !
1 !
1 ] » t
1 . . N 4

L 4 * L] 1

Ut . 4

X1 * " 1
le . -l
1 * . !
1 * 1
1 " 1
1 . . t
1 " 1
1 . 1
1 {
1 . 1
1 . *
1 1
1 !
T= L2
1 1
1 * 1
1 !
1 1
t t
I 1
1 1
1. 1
1 4
! 1
1 1
1 1
le el
1 1
1 t
1 1
t !
¥ 4
T 1
1 1
1 1
1 1
1 1
14 t

L 1 1 1
2,70 LONGITUDINAL SLIP 1A0 00

FZ = 5§51A,9 VEL = 4n 2 MULOCK = @,57 MUPEAK s 0,AS RATIO = {,57 Aol FILE 98 NWFILE 1S5  SAMPLE 1%
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se deh FILE 09 NEW FILE 156 I TEST SAMPLEYST ee v
LVERAGE OF FILE 99 FOR & RECOROS, FIRESTONE TRANSPORT [ 10,0020/F DRY CONCRETE (TRC)

SLIP My 1oRnuE X
8,00 a,00 [N [ ] .
L= a, 18 28187,3 1020,8
a.08 a,38 17504,9 100p,7
2,08 n,a8 52084,5 2000,0
a 08 .59 63842,9 3i%8,7
8,10 f.68 73347,8 3617,2
a2 (3L} (LIS 103y,
Bel4 #,79 87674,% 4104,3
3,16 @84 92513,8 24309,
2,18 8,86 96881, TITI) T84V 5 SATSA,8  LOAD ® Sa78,7  VEL 8 35,8 WPk,
2,20 a. 88 100119, A il
2,2% a,88 104565, 0 687,86 NUPEAK 8 0,80 WULOCK w 8,53  RATIO 3 1,87
#, 32 n,87 107723,8 17,7
2,38 #,85 110805,9 a539,7
@.a0 2,83 113043,3 4ase.?
8,45 a,81 116670,3 4325.8
(K1} 2,79 118698,9 21844
8,5S a1 12922141 112,46
(N1 2,78 121526418 a881,8
Be 68 A, 73 122730, 6 380,83
2,79 2,7 $23709,6 3775,
[ 194 .68 122997,2 3655,8
n,.80 [N 1Y 11755248 3832.2
2,88 h,63 105879,8 3389.3
n.90 [ 1Y 1] 40940, 32184
2,98 8,57 T2888,1 3828,8 )
1.00 8,53 sarsa,t 2828.8
FIRESTONE TRANSPORT 1  19,0<20/F DRY CONCRETE (TRC)
1.0 { 1 H
T 1
! I
1 1
1 1
T 1
1 . . 1
1 . . . 1
1 . 1
" . t
[T} . . 1
X 1 " . 1
1o . L34
1 ] . I
1 . 1
1 1
1 . . 1
t . 1
1 . 1
7 1
1 ] . 1
1 - 1
1 1
1 .
e L1
1 !
1 . 1
! 1
7 b
1 1
1 !
1 I
1 s b
! 1
1 b
1 b
1 1
Ie -l
1 1
1 t
1 e 1
1 b
1 1
1 1
1 1
1 1
1 1
1 1
1 1
LA 1 1 T
L. LONGITUDINAL SLIP 108,80

FZ & 4a78,7 VEL =& 58,Q MULOCK & 9,53 HUPEAK ® 8,88 RATIO = {,67 4D FILE 9%  wefILE 156 SampLE 187

174



s
B
Fl

VEL 2 40,8 MPH,

“« peD FILE 104 NEw FILE 138 TEBY SAMPLELS9 =+
AVERAGE NF FILE 1v4 FOR 5 RECORDS, FIRESTONE TRANSPORY | 10,0=24/F ORY CONCRETE (TRC)
sLIP »ux TORQUE 31
L a,0n 2,0 LY
@.02 2,21 19334,3 4S6,7
deal f,38 18041,3 844,06
[\ 1] 0,53 25948,3 116@8,6
4,08 @ehS 31896,4 16431,.3
2.0 2,74 16738,1 1638,4
f.12 o, 41130,8 176749
214 2,83 4us12,86 18404,3
LY 7,85 47479,5 1892,4
PRL) 0,87 49360,1 1923,2 TQAV = 37144,@ LOAD » 2147,4
3,20 ”,A9 5@951,0 1940,5
9425 8,99 §3738,7 1944,9 MUPEAK & @,9  MULOCK = 0,68
8,37 a,9@ 5731,1 1923,5
7,35 2,49 62132,3 18838,0
doun 2,87 642818,7 1851,3
0448 .87 64910,0 1821,8
2.52 2,86 46659,6 179,4
2,55 2,85 68259,5 1769,9
Y. a,84 70034,8 1739,1
@65 a,82 721384 178644
“,70 Ll 73938,6 1671,9
" 75 2,78 73508,1 1635,7
.80 2,76 70048, 6 1598,.7
7,85 2,74 63122,1 1568,7
@,90 a,72 53106,9 1528, 4
95 2,70 420794 1479,6
1.00 [LL] 3nte0.0 {438,5
.
FIRESTOME TRANSPORT [ 12,0e28/F DRY CONCRETE (TRC)
1 ! 1
1 1
1 1
1 1
! 1
! * » 1
1 . » !
1 * " » . I
1 N 1
vy . . I
U1 * * 1
X1 . 1
le + 3
1 . . 1
1 * 1
1 * 1
! .
1 1
1 1
1 i
1 1
) 1
1 1
! * 3
Te 1
1 !
1 1
1 1
I !
1 1
I 1
7 t
1 1
1 1
1 !
1 !
t 1
1= -l
1 1
1+ 1
1 1
! 4
1 1
1 1
1 t
1 1
1 1
1 4
1 1
. 1 I i
P LONGITUDINAL SLIP 170,80
= 21474 VFL = 4n 0 MULOCK & 3,48 MUPEAR & §,90 RATIO z 1,33 A=D FILE 14 NWwFILE (%A

175

SAMPLE

RATIO = 1,33
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s AeD FILE 108 NEW FILE 159

! TEST SANPLESes as

AVERAGE OF FILE 10S FOR & RECONDS, FIRESTONE TRANSPORY I 10,0e20/F ORY CONCRETE (TRC)

rux
8,08
8,17
8,32
8,43
(1]

FIRESTONE TRANSPORT T
I

Toraur
)
184538
Y4999,
ev3a8,3
61590,2
71983.8
asa20,6
ATa4a,8
s2n02, 1
JETVron
98,4
102925,0
106364,6

/7
10930%,8

111834,5
113878,6
115592.8
117093,9
118424,3
11938¢,4
119001,9
j15%08,1
1p8227,8
9731%,8
8a%es,p
T1188,9
56095,8

18,820/F DRY CONCARETE (TRC)
1

X
2.8 .

51,2
1734,3
2040,
3050.4 .
35434
3939,
823643
4434,9
ser,0 TOAV & 56805,8  LOAD & 349,08  YEL 2 40,0 MM,
4573,5
asat,0 MUPEAK 8 6,84  MULOCK s 9,58 RATI0 » 1,93
1,2
a3n.?
4269,2
167,
a005,8
3966, 7
3878,4
377,68
3s80,5 °
358S,4
3877,4
3383.2
3198,0
3884,3
2878,

(] 1

1 1
1 1
1 1
1 1
1 1
1 !
1 1
1 . . 1

"1 " . !

ur ] 1

X1 ] * 1
Te . ol
1 . . . 1
1 . 1
1 . 1
1 . 1
1 . . 1
i . 1
1 . 1
1 1
t . 1
1 .
! 1
e ol
1 1
1 1
1 4 !
1 1
1 1
1 1
! !
1 1
1 e 1
7 1
1 1
1 1
s L3
? !
1 1
1 1
1. 1
1 !
1 1
1 1
1 i
1 1
4 1
! 1

a,n e 1 t 1
a,a0 LONGITUDINAL SLIP JLLAY 1]
FZ = Sa9s,n VEL & au,p wLOCK s B,5S MUPEAK ® B,88 RATIO 8 1,53 A0 FILE 189S NWFILEL 1§39  SAMPLE 16P

176




- 87—
-9 FRE T4 NEW FILE 143 ' TEST SAMPLE1QT
AVERAGE NF FILE 76 FOR & RECORDS, FIRESTONE TRANSPORT I  10,820/F DRY ASPHALT (TRC)
SLIP MUX TORQUE FX
a.00 L[] 0.0 2.8 *
2,02 ne19 21634,8 1998, 1
2,04 2,35 38641,9 1898,9
2,06 2,48 $2789,4 2999,8
2,08 2,59 64892,7 3197,6
Galn 2,67 T4924,7 3662.4
2412 a,74 82529,9 399,38
2,10 2,719 88156,4 42631
2,16 2,84 . 92982,1 aa7s,@
2,18 2,87 97019,1 a047,4 TOAV 5 S8750,8 LOAD & 5432,8 VEL ® aB,0 PN,
2,20 n,89 109333,0 4665,8
2,25 2,88 184a44,1 4663,7 MUPEAK ® 9,89  MULOCK & 2,53 RATIO 5 1,61
0.30 2,87 187466,3 2609,
2,39 a,80 1104a6,0 4%2s,7
2,40 2,88 112767,2 aase,7
a8 082 114%61,9 4331,6
A,50 8,80 115886,4 2334, 6
7,55 2,78 1169%51,1 4129,
2,60 2,76 117934, 4024,0
7,68 a,74 118769,@ 3917,.7
2,70 2,72 118588, 38114
0,75 n,70 11611147 3701,0
2,80 2,67 109618, 35761
4,85 2,60 98750, 9 34274 .
2,990 LAY 86113,6 3260.2
8,95 a,58 72814,4 313,48
1,20 2,55 58750, 0 2931.2

FIRESTONE TRANSPORY I  19,0w20/F DRY ASPWALT (TRC)
1 1

=

o= x
0
-
.

4 00 =0 £ St 04 4 04 S0+ P4 S5 4 Bt 1=t S Bt 0 Tt 04 P8 D8 8 50 Pt 8 W 0=t St Bd +f 0 0=t O3 $¢ Bd =t Pt B Gt Sy St O g 04 Bt Bk s

)
.

Bt s e b b 1 1 it St g S 1ot Pt b g P 4 P el =8 P et St S S g b 4= S ot gt St Pd ot P8 ot o bt g o Sttt et ot

E

s
-
=

2,00 LONGITUDINAL SLIP 1n0,00

FZ & 5452,0 VEL = 4a,2 MULOCK ® 2,58 MUPEAK = @,89 RATIO » 1,61 A=D FILE 76 NWFILE 143  SANPLE {07
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ws Aeh FILE .« 77 NEw FILE 14a TEST SAMPLELUS oo
JIVERAGE NF FILE 7 FOR o RECORDS, FIRESTONE TRANSPORY |  13,R=28/F DRY ASPMALT (TRC) N

sLip X ThRQUE X
a.pe LA "2 [
Q.02 .19 21ma3,3 192648
LA A, 34 3721648 1841,2
LA #0806 51359.8 2582,)
2,48 n,57 83056,0 3115.4
o1 8. 00 73162.5 1583,2
¥.12 a,73 A1296.2 3952,$
A, 16 2,79 LN a220,5
a1 LPLY] 029¢1,7 a419,a
“,18 LT ’ 96041,A 4551,9 TQAV & ST305,8  LOAD T S3AL,5  VEL ® 55,0 MPw,
4,20 f,86 99535, 6 a583,a
8,25 a,A7 1932081,9 4576,.3 wUPEAK 8 3,87 wULOCK s 3,56 PATI0 s 1,58
a,de P86 106814,3 519,46
0,35 Py AS 1Asa2e, " 227,46
U ua P,A3 110593,9 4322,3
4,08 LELY} 112a10,9 4215.8
¢S50 2,79 1139115 13,1
@,.5% A, 78 115199,5 ases, !
ro00 ", 76 116388,6 1904,6
.08 LI 117747,8 3702,7
a, 70 2,71 118792,2 3679,3
W18 L 11764a,9 3569,6
LALL P, 67 112064,2 Jaet, !
a,88 2,68 191549,2 3386,7
u,9m n,62 AT878,9 1222.9
0,95 ”,59 73152.2 1pe8,2
100 [T §7105,4 2960,
FIRESTONE TRANSPNRT | 10,8020/F DRY ASPHALY (TRC)
1,0 1 1 1
1 1
1 1
b 1
! 1
1 3
1 b
1 . . . 1
1 . N . 1
" { " b
"ot . 1
X 1 . * 1
Te . -l
1 N . 1
1 » 1
1 . 1
1 . 1
1 . . 1
1 1
! . 1
1 . 1
1 . 1
1 -
! 1
te L3
1 1
1 . b
1 1
1 1
1 1
1 1
1 b
1 1
. 1
1 1
1 b
1 1
1= -l
1 1
! 1
T e 1
! 1
! 1
' 1
1 1
1 t
1 1
! 1
1 1
A v 1 1 1
a,ne LONGITUNINAL SLIP (LN
£ 2 Samy,S VL 2 88,4 MULNCK 3 4,SA MUPEAK 3 A,A? RATIN 3 1,56 Ae0 FILE 77 weFUIE 133 SA¥PLE 148 -
151



e sop FTLE 82 NEw PILE 148 ! TEST SAMPLEL1D »a
AVERAGE OF FILE 82 FOR 5 RECOROS, FIREQTONE TRANSPORT I  (0,dw2d/F DRY ASPHALT cPaEl

sLiP Y TORAUE Fx

8,00 8,09 9.0 0.8

2,02 8,23 11728,9 52543

8,04 a,90 2002%,6 899,2

2,06 . 0,55 20932,1 1217,3

a,28 0,67 33230,% 1a99,3

8,10 a,78 38115,2 1714,8 ’
8,12 2,87 22078,2 1686,8

0,14 2,93 as898,7 2088,6

(31 0,98 49415,5 © o 2094,8

8,18 1,01 T 52300.6 21%2,4 TAAY & 29333,3  LOAD = 2239,9  VEL ® 43,23 MPN,
8,20 1,02 52400,9 2176,7

8,25 1om1 58151,7 2179,3 MUPEAK & 1,82 MULOCK # 2,68 RATIO s 1,%0
0,30 1,00 61106,5 2154.3

2,38 8,97 63%67,8 211146

L] 2,95 65841,3 2000,

2,48 2,92 58088,7 2004,5

2,50 2,99 79332,3 1908,6

",58 2,87 72569,% 1890,6

[ Y1) 2,85 Tas3a,s 1038, 4

8,65 ,84 T6874,5 179¢,2

p.7@ 8,82 17999,9 17%52,4

2,75 9,81 TeT14.2 1728,1

2,80 2,79 71167,4 1686,1

PR] 2,77 62187,8 1638,8

.99 a,7a 517162 1584,.3

8,98 M7t 4a769,3 1518,7

1,20 2,68 29333,3 14%0,0

FIRESTONE TRANSPORT |  10,Pe20/F ol! ASPHALT (TRC)
hds

1.2 b

t 1
! 1
! 1
1 1
1 1
1 1
1 1
1 (IR} L] * 4

LI § * « I

ut . 1

X1 ] * !
1= « !
1 * L] 1
1 * 1
1 L} 1
1 L] L] 1
1 N . b
1 . 1
1 * 1
1 . 1
b 1
1 " *
1 t
Te ol
1 t
1 1
1 . 1
b 1
1 !
1 I
1 }
14 I
T . 1
1 1
1 1
1 1
1= =t
1 !
1 1
T 1
1 1
1 1
1 1
I 1
1 1
I I
1 !
1 1

.0« 1 ¢ I
2,00 LONGITUDINAL SLIP 190,00

FZ 3 2239,9 VFL & 40,0 MULOCK ® 9,48 VUPEAK ® 1,02 RATIO » 1,350 A=D FILE 82 NwFILE 146 SAMPLE 118
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AVFRAGE NF FILE 43

or A= FILE 83

FOR

& RECORDS,

sLIP LI s
2,00 n, 00
.42 o109
2,74 n, 34
2,76 a,a8
¢, un LY,
¢, 10 #,69
Polz 0,77
(Y] P,A2
Pute [ 14
A, 18 ", 91
w20 ®,92
.25 ®,92
(S L 2,92
7,38 ®,90
vean Y
a,aS LTS
o5 LPLL)
n,5% LPLY}
#, 00 n,78
.68 A, 78
w78 2,73
P78 LIRA]
.80 A, 68
.85 Y1
p,90 LGS
v, 98 L
1,00 L]

FIRESTNLE TRANSPORT

Toeque
LA
19936,2
37454,8
52319,3
63978,3
79312.%
83523, 6
AG795, 1
a7V, 6
LLLTT Y
1P2R28,6
187528,
111485,
1161231
11593244
117306,S
1185%6.3
119931,7
121069,%
122086,2
122068,%
119184,9
111957,5
198123.2
86539,7
726485,%
585431,7

1 18,0e29/F

NER FILE 14?74
FIRFSTANE TRANSOQORT |
Fr

a.l.
1082,2
1891,
2638,0
32560
1787,2
a118,3
a3%a, 6
2611,5
aT%e.2 104y =

853,90
2886, 9 MUPF AK
4853,5
arre,e
LILE P
a871,3
8%2,3
a323,2
3192,3
ags9,2
3928,5
3798,9
ALIT IS
3519,8
336148
3199,

3831.3

TEST S4

18,0e20/F

sesat,?

s 3,92

WPLELL oo
DRY 4SPWALY (TRC)
LOAD = $518,8 VEL = ae,@ wPw,
wYLOCK = 2,5 RATIN 3 1,64

DRY ASPMALT (TRC)
1

1,2 t i

1 1
1 1
Y 1
] * . L] I
' . * I
1 . . 1
1 . 1
1 !

LA » . 1

"1 l

X 1 . !
Te . . =1
1 . !
t . !
1 . !
1 . 1
1 . 1
1 . !
1 1
1 . + !
1 .
' 1
1 !
1e «1
1 . }
1 1
1 1
1 1
Y 1
1 1
1 !
1. !
' 1
' b
' t
1 1
1- -l
1 1
1 !
1 !
1 1
1 1
It 1
1 1
1 1
1 1
1 1
1 1

LY 1 t

A, a0 LANGITUNINAL SLTP tha,re

: 3818,6 VEL 3 un,0 I NCY 3 0, G “yOpan & ®,92 QaAtIP 3 1,08 e FILF A% usEILE |8

153
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[

VEL 8 48,0 PN,

as AwD FILE 480 NEW FILE 148 TEST SAMPLE112 ae
AVERAGE NF FILE 84 FOR 4 RECORDY, FIRESTONE TRANSPORT [ 19,au/F ORY ASPMALT (TRC)
SLIP Mux ToRGUE ~
8,00 a,00 [N] .0
2,02 11 14611,2 944,02
8,00 n.20 38139,9 1001,6
a.06 A 30 S10a,8 2672,9
2408 7,39 4797743 3a4t,1
Q.12 9,47 804084,5 487,14
Mel2 7,53 91193,3 4617,8
Bel4 7,58 12027a,8 $pas,a
2418 2464 179978,9 Sury,?
[T L] [I%4} 123198,4 600%5,7 TRAV = 84833,3 LOAD = 9202,8
n,20 0,7% 131214,8 6291,8
0428 9,79 143493, 6 6599,9 MUPEAK ® 8,81  MULOCK = @,52
0,30 2,81 152131.9 6723,0
[1%11 LAY 158672,4 6728,9
h,40 n,80 163568,2 6663,8
@, 45 a,79 167681,3 68587,4
2,50 a8 17121246 6026,7
0.5% .76 174357,% 6282,9
.60 2,70 176649, 812642
.65 *e72 1760862,8 5965,7
BT [.1%] 171638,8 57954
2,78 2,87 161784,7 Se08,7
A.80 a,68 187320,9 $404,9
9,85 2,62 138708, 6 $183,5
2,99 7,59 1145937 4944,8
2495 2,56 99282,9 0698,a
1.00 a,52 84833,3 aua3,8
FIRESTONE TRANSPORT I  19,0e20/F ORY ABPHALT (TRC)
1.0 1 1 t
1. 1
1 1
! t
1 1
1 I
1 I
1 1
! I
MY " » 1
vt . " 1
X1 " 1
1- . wl
1 * » 1
t . . 1
1 . 1
! . 1
1 ] 1
T " 1
1 " I
1 * 1
1 " !
1 . 1
t . 1
1= "
1 1
1 . 1
1 1
1 1
1 1
1 1
1 1
1 I
1 1
1 ] 1
1 1
1 1
le =l
1 1
1w 1
! 1
1 1
t 1
~ 1 1
T ¢ 1
t 1
1 1
1 1
1 1
LR 1 1 l
a,00 LONGEITUDINAL SLIP 100,00
FZ s 9a02,8 VEL & ud,0 MULOCK = A,52 MUPEAK = 8,81 RATIO » {,36 AeD FILE A8  NWPILE (48

154

SAMPLE

RATIO » 1,50
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e 4eD FILE T NEw FILE 138 TEST SAWPLE}02 o
AVERAGE NF FILE 71 FOR ¢ RECOROS, FIRESTONE TRANSPORY | 18,Fe20/F 0y ASPMALY (TRC)
sLie “yx TORAVE Fx
a, 00 2,08 8,0 8.2
8,02 n,2¢ 22997, 8 1086,
a,ea .36 39792,8 1961, 6
ALY %,50 Sa187,9 2ra2.4
('L [ Y] 45948,4 31282,2
2,10 #,69 75418,% 3727.%
2,12 n,7% 82462,5 agr8,6
Peid a,80 88389,0 a322,9
216 LALL 933460,0 514,48
a,18 n, 86 ' 96940, 7 a628,8 TGAV 8 S910Q,2 LDAD » S&81,9% VEL 3 an,@ weu,
a,29 0,86 99040, 4651.7
¥e 29 n, 06 182629,3 a616.2 MUPEAK 8 £,84  MULDCK s €,55 RATIO = 1,5
30 N AS 106818,1 asse, 7
Zow™®
@35 ALY 1A5ETa,1 4ary,? C_ / “ Z
[OVY.] [N} .""".. [N
0,45 LN 109348,6 ayne,.s
4,58 a0 110928,§ 4206006
¥,SS 2,78 112%577,4 unr,s
0,80 [ 114100,6 aa3,9
?,6% 2,7S 115500,1 390,
a7 6,13 116262,9 308,80
Y75 a7 116371,5 3r18,5
¢.80 2,69 108338,6 36134
A, 85 R, 00 9a%e1, 9 347640
a9 83 861%6,S 31319,2
8,99 e,59 ?3132,3 31a8,8
1,00 »,5% 591083,2 2961,2
FIRESTONE TRANSPORY 1 10,0e20/F DRY ASPHALY (TRC)
1,4 1 1 1
1 1
1 1
1 1
1 1
1 :
1 b
1 ) . 1
1 . . . . 1
LI ¢ " 1
"oy . * 1
¥ 1 . 1
i) * . -]
1 . . 1
1 . 1
1 . . H
1 1
1 » 1
1 . 1
1 1
1 v . 1
1 1
1 .
? 1
te =1
1 * 1
T 1
1 1
1 1
1 1
! 1
T !
! 1
! 1
! 1
1 i
1 1
Te -l
1 1
1 e !
1 1
! 1
1 !
1 1
1 1
1 1
1 1
1 I
1 1
a0 - I 1 1
L LONGITUDINAL SLIP 1ee,0
F? 5 SaRy,° VEL B 4u, 0 MILOCY 2 P59 MUPEAN E B, R6 RATIO = 1,56 bed FILE 71 NMwFILE 138 SAMPLE 102 -
155



VEL » 38,3 “PHW,

#n A= FILE 81 NEW FILE 149 TEST SAMPLEIDY wi
AVERAGE OF FILE &1 FOR & RECOROA, FIRESTONE TRANSPORT 1  10,de20/F ORY ASPHALT (TRE)
sLIP MUX TORQUE rx
",00 9,79 2,9 8,0
8,02 a,18 19264,9 9796
2,00 2,29 31098,9 15988
2,06 9,40 43989,5 220147
a.08 2,51 55089,0 27171%,2
2,10 a,64 69131,% 3438,1
8,12 2,70 80838,9 3972,8
2,14 9,81 a9a17,2 4343,4
2,16 n,85 94883,6 a589,9
9,18 2,88 98840, 4738, ! TGAV = 58275,8 LOAD & SA91,9
9,20 n,89 101048,8 arre,2
.29 .89 106627,6 a748.3 MUPEAK = 9,09  MULOCK = 0,50
9,32 7,89 11036841 4712,6 M & s
0.35 0,88 113148,8 4626,8 C [Cow =
2,49 8,86 113%04,7 a827,2
0,48 #,80 11762646 tata, e
8.52 2,82 119062,3 2924
8453 2,80 121184.6 4167,3
9,60 1344 122032.% 4942,3
.65 2,75 124039,3 918,80
0,74 P73 123668,4 3797.4
.75 a,71 119173,0 3604,0
2,80 2,69 110372, 1566,5
0,85 67 98405,0 3a38,%
2,90 [T 85396,5 3304,4
9,95 (1YY} 72202,9 31666
1,00 A,58 9887%,.0 3823,7
FIRESTANE TRANSPORT ! 10, 0w20/F DRY ASPHALT (TRC)
te@ 1 1 t
e :
1 i
1 1
1 1
1 " " 1
1 » » » 1
1 " 1
! " 1
LI " 1
ur ] ] 1
X1 * 1
T ” L3
1 " " I
1 " !
1 » 1
1 » 1
! {
1 " ] 1
1 " 1
1 b
! "
! 1
1 1
I «l
! !
1 b
1 !
1 !
1 . 3
1 1
1 !
1 1
1 1
1 1
1 . 1
! 1
I ol
! 1
! 1
T 1
1 t
1 1
T 1
1 !
1 1
! 1
! t
1 !
A,0 1 1 1
(1 LONGITUDINAL SLIP 109,80
FT 3 S4%t,9 VEL 2 40,0 HULOCK » @,%8 MUPEAK B 2,89 RATIO = 1,50 AeD FILE 8f NWFILE 148
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RATIO = 1,54
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AVERAGE OF FILF 8§ FOR

mux

FIRESTANE TRANSPORT ]
1

ev 4nD FILE NS NEw
& RECORDS,
TORGUE Fx
a,0 8.8
20241,7 JLLLI ]
360a2,1 17878
SA238,2 20%6,2
02811,2 IATE,Y
737186 3575,9
A2115.8 397,80
88784,3 a208,0
94239,6 anet,a
98%99,8 a82,p
191187,0 (1T LY
106176, a671,1
118180, 4626,9
T113226,8 a550,8
115499,4 087,86
11735%.4 233,83
11099A,0 3283,3
120693,8 aj126,9
122018,7 “018,9
123687,2 3892,%
122R84,9 3771,8
11928644 3648,6
111511,9 31518.5
99373,4 3378,7
05911, 3215,8
T2264,7 091,11
5e508,9 2943,7
12, 0e20/F

FILE La@

FIRESTONE TRanNSPOR? |

TEST SAMPLELLY we

18,0e22/F

04V 3 54586, 0

MUPLAK 3 0,98

ORY ASPWALT (TRC)
1

811 }

®YLOCK & 8,56

5a43.8

ORY ASPHALY (TRC)

VEL B ap,p MPw,

Chosd, Do #5

=~
@ 4 o ot e h et a h S e St 8 4 s b mp st et 4 b St St =8 et p 8 e Bt Pt g+t p b st St b g ot -4 b St ot e

[
ot ha 0 4 2 0t bt ot 4 5 e P s 18 ey e ok 0t d ot 8 g et b g 0D B 4 Gt 0 g bt d Ak 8 00 St S St Bt b St 0 e Gp 8 8

VFL ® 40,0

NULACK 8 8,84

LANGITUNINAL SLIP®

MUPLAK & #,90

157

RATID = 1,81

ded FILE

L1}

NWFILLE

198, a0

Sauppt

RATIO = 1,61

113
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AVERAGE OF FILE

sLIP MUX
n,00 A, 00
H a.10
8.0a 2,17
[ LY
.08 9,34
B.10 LIL}}
9,12 a,49
214 2,56
a6 P,63
2418 Ay69
2,29 2,73
2429 @, 82
9,30 2,89
2435 7,93
@40 7,99
8,4S ”,9%
2,59 3,9%
3,55 98
0,60 2,9%
4,65 9.9
9,72 2,94
3475 2,93
4,80 2,93
2,88 2,92
0,99 *,92
2,95 2,91
[Py “,91

GOODYEAR SUPER WIwMILER
1

e Aw) FILE 8
8 FOR ¢ RECORDS,

T0RQUE
a,9
9482642
17062,2
2677%.1
35615.2
a3270,0
$1929,6
60512,8
6797646
T4232,9
78292,9
86831,1
939a1,9
98209,1
10822%,2
100978,93
10113%,9
100991,7
132700,9
100338,7
99933, %
99912.6
9n82,8
98647,7
9810t.4
9748s8,7
97R4t,7

NEW FILE 113

GOORYEAR SUPER WImMILER

X
B0 -
$51,6
9%8,2
1488,2
1988,1
2314,3
2137,9
3139,7
3506, 5
3811,3
1908,
3042,1
a%e1,1
4949,4
5029,4
S0S4, 1
$0%2,4
$037,6
$916,3
4991,8
a985,6
4938,7
a911,3
a883,7
4858, 1
4824,6
a791,3

10,0020/F ORY ASPHALT (TRC).
1

TEST SAMPLE 3 e

TOAV = 97d4t,7

MUPEAK = 2,9%

LOAD w

WULOCK 2,91

$618,5

B 8 ot e 1w g 14 it et vt s re 4 e it b e S 4 4 06 S d ot o bt bkt Sk Dkt g 8 b 1 b b d 1t 8 P d ot st bt
.

. T 0 ot g St B St Bt 6 0t Yt Yt P St 2t B0 S B Ty St e

55 0t 5t 50 0 5t Bt Pt 2ot O g =8 Bt 08 28 0t Ot By Ot 4t g St b

F7 ¢ 5618,5  VEL = 3,4

MULOCK s 4,91

MUPEAK a 7,95

LONGITUDINAL SLIP

158

RATIO = 1,25 A=D FILE

NNFILE

199,00

119

10,8=20/F ORY ASPHALT (TRC)

VEL w

SAMPLE

3,8 WoN,

RATIO = 1,09

3

-9¢4 —
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% AeD FILE 104 NEW FILE 147 TEST SAMPLEL6Y »»
AVFRAGE 0F FILE (@6 FOR 4 RECORDS, FIRESTONE TRANSPORT | 12, 0=20/F DRY CONCRETE (TRC)
sLIP MUX TORAUE FY.
#,00 a,ne 'R 8,0
a,02 12 16005,7 1062.2
Ba04 2,23 31952%,3 2046,0
2,46 2,34 59713,9 3021,7
2,28 au4 77302,2 3876,7
Ao t0 2,53 91887,6 487%,9
212 2,60 103757,9 $121.9
.14 A,65 113345,8 5%546,8
2,16 ”,70 120947,8 5068,2
2,18 2,73 126848,8 609%,2 TQAV 2 762%0,@ LOAD =2 8932,9 VEL 3 4R,08 MPH,
#.20 A 78 131054,8 6203,7
2.25 n, T8 1388567 632a,5 MUPEAK = 23,76 MULOCK & 9,46 RATIN =2 1,65
2.30 A, 76 145925,5 6326,9
2435 2,76 149868,4 6299%,4
Bela 0,75 15371241 6222,7
NedS A, 74 157060, 4 6117,4
@,50 ”,73 160154, 8 $996.6
@455 LPRAY 163254.6 5866,2
60 a,69 165687,0 85728.9
7,65 [Ny 165568,1 5572.9
.70 a,65 162008,6 5a(0,8
e,78 763 154999,8 5234,3
A.807 A, 60 141988,9 5828,0
ue8S 0,57 125940,0 a782,8
“eqr ¥,54 189141,7 4514,8
4,95 a,50 925274 4231.8
1,00 LT3 76250,8 3932,5
FIRESTONF TRANSPORT ! 10,0w24/F ORY CONCRETE (TRC)
1.2 1 1 4
t 1
t 1
1 1
t 1
1 1
! 1
1 1
! 1
"1 1
vr 1
Y1 !
le " * " -t
T . e . . . 1
1 * 1
1 * L] 1
1 ] 1
1 . » 1
7 » 1
1 1
1 . . 1
I . 1
1 1
1 . . 1
I ol
1 . !
1 .
1 1
! 1
! 1
4 1
1 !
1 . 1
1 1
1 1
1 1
1 t
1= =
1 ¢
1 1
1 I
T 1
1 1
T 1
! 1
1 1
1 1
1 I
1 1
a,m . I t I
@, LONGITUDINAL SLIP 1ee, 2
F7 3 A932,9 VEL = 40, " ANLOCK = P, 4 MUPEAK = B,76 RATIO = 1,88 AeD FILE 106 NWFILE )69 SAMPLE  tal

177




1
s heD FILE Y0 NEW FILE 1)? TEST SAMPLEIDY ®e
COUCREE
AVERAGE OF FILE 78 FOR o RECORDS, FIRESTONE TRANSPORT | 10,8e20/F ORY affsextl (TRC)

sLIP nyx TORGUE X

8,80 a,00 [ s - o )
8,02 821 2275304 1187,3

A, 08 9,13 3779,8 192642

A.86 2,48 30683,3 2569,0

(N1} a,58 69978,2 3074,2

2,18 87 699%2,0 3a97,7

na12 2,73 718321 386741

a,10 8,78 03882,4 29,1

2,18 0,80 80530,4 38,3

B,18 LI 3 ' M3 ey, 8 TG4V 3 %4988,3 LCAD = S5851,3 VEL & 48,8 P,
8,20 4,81 24313,3 67,3

9,25 "0 LUV 3%, WUPEAK ® 8,81  MULOCK ® 8,53  RATIO » {7

2,30 8,70 1anase, ¢ 8291.8 £

8,35 078 uim.c Q2122 Cu%ﬁ 7

L] 77 103229,3 922.9

8,08 (1341 1908a0,7 w28,

2,59 (3 185871,0 3931.8

a,ss 8,72 197352, 7 3834, 8

.68 871 198863, 2 3782,9

7,865 8,69 C11ee28.6 3055,3

a.70 LY 111208,3 3878,2 °

0, 7% %67 199291,2 Jaen,3

A8 8,65 193692,3 3417,

e, 85 LI} %es3, 8 3310,4

9,99 LT s2a7e,1t 3100,5 .
3,95 7,58 78131,0 39594

iepe ,55 56958,3 2917,5

C o CRIE
FIPESTONE TRANSPORY | 19,0e28/F DRY ASPHALT (TRC)
I I

e 1

1 !
1 1
1 1
! b
1 1
1 1
t !
1 1

¥ 1 L I

ur . . [} 1

X1 . [] 1
Je * L] =]
1 » * 1
1 . 1
7 LI} !
1 . [ . 1
1 ] 1
1 . 1
1 . 1
1 !
1 v . 1
1 L]
1 1
1o ol
1 1
1 . 1
t t
1 1
1 1
! 1
1 1
1T e 1
1 t
1 {
1 1
1 !
le ol
1 1
1 1
! 1
1 1
1 1
1 1
1 b
1 1
! 4
1 1
1 4

LI 1 1 i
n, 00 LONGITUDINAL SLIP 106,20

Fl v 5851,3 VEL = um,p MyLnCK = £,85 HUPEAK 5 8,81 RATIO « 1,87  AeQ PILE 7R NwFILE 137  SAWPLE 101

178



AVERAGE OF FILE 93 FOR & RECORDS,

HUX

% haD FILE 93 NEW

TORQUE (33

e,8 4.0
ZGB&I.A 108a,7
362%a,7 1877,
4964%,3 2537,1
48727, 3e72.2
59799,3 3509,6
T7829,6 3881,1
84867,8 agea,y
90906, 6 4039,7
95399,6 4591,9
98097,6 Ubbu,8
102847,9 4720,3
106592,0 a718,3
1A9730,6 878,68
112576,3 4b14,9
115137,5 4s37,8
1172736 ausu,2
119237,4 4362,3
120928,3 4262.7
122374,2 4155,8
122772,6 (11399 )
120999,2 3920,8
112548,5 3708,0
10066%,8 360%,9
BoB6Y,2 3409,2
723237 3199,3
56916.7 2972.5

10, 0m20/F

FILE 1'5@

FIRESTONE TRANSPORT 1

TEST SAMPLE1S1 #»

1040e20/F

1AV & 569167

MUPEAK = 0,92

LOAD 3

MULOCK = 2,35

DRY CONCREYTE (TRC)

5376,1

Checd 2w %2

[ S
0

P U L L L e T TRy

FIRESTONF TRANSPORT 1
1

DRY CONCRETE (TRC)
1

L T e L L e e R

2,0 3 t 1
.00 LONGITUDINAL SLIP 10e,m0
F1 2 537,10 VEL = 4a,0 MILOCK 3 4,55 MUPEAK = 0,92 RATIO & 1,67 e FILE 93 NwFILE 15@

179

VFL 3 40,7 MPH,

SAMPLE

RATIO 8 {67
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AVERAGE OF FILE {43 FOR o RECORDS,

sLie MUX
4,087 8,00
8,62 P18
#,Aa Ae38
2,06 LY 34
2,28 2% 1]
8,10 68
8,12 a8
a,14 LA 1]
[T M0
Q.18 2,86
2,20 LML}
2,28 R.87
a,30 a,86
2,3% e, 86
8,40 [T
a,a5 n,83
0,50 LT3
2,55 7,79
8,60 2,77
8,65 ®, 74
8,72 e, 72
8,78 .78
2,00 P68
€85 A b6
o LI}
e,9% e,59
1,00 2,86

e AsD FILE (83

ToROQUE
8,0
1873214
30515,2
50295,4
62204,
72433,3
s08az,2
87%92,2
92718.8
%785, 4
99%68,2
104400,
188236, 8
f1102%,3
113311,
115440,8
117637,1
119999,5
122386, 9
120126,9
j2uen3,8
120%61,4
112014,8
99779,8
85941,0
T71759,4
57479,2

PIRESTONE TRANSPORT ! 18,0020/F
1

NEW FILE 157 TEST BAMPLELSE we

FIRESTONE TRANSPORT [ 18, 8e28/F
o .
8.8
972,
1839, 4
2526,0
30984
FEI TS
3971,3
0?2667
@,

ONY CONCRETE

597,48 T04V & S7479,2  L0AD @ SHB2.3

032,46

©w21,.8 HMUPEAK ® §,87  MULOEK = 8,56

4573,8

509, CM/%# £4

LL3 IR
4342.3
Qe
12,3
81,6
31904,7
ALY
3608,8
3157740
3aas,0
1209,7
3117.0
2930,8

Dl; CONCRETE (TRC)

1,8
1 M
1 b
1 1
M ]
1 1
1 ]
1 ] * ] 1
! . . 1
L . !
ur . . !
x 1 1
e . . ol
! . 1
! . 1
1 . 1
1 . . 1
1 ] 1
14 . 1
I I
1 . 1
1 . 1
t .
1 !
te L34
1 1
1 . 1
1 !
1 1
1 1
1 1
1 b
1 1
1 . H
1 1
1 1
1 1
le L34
1 1
! 1
1. !
1 b
1 1
1 1
i ]
1 1
1 !
1 1
1 1
2,2 1 1 !
L] LONGITUDINAL SLIP 188,00
F7 & 58A2,M VEL t 4d, P MULNCK ® R,Sh WUPEAK » 0,87 RATIO » 1,5%  A=D FILE 183  NwFILE 157

180

ey

VEL ® 48,0 WPN,

SARPLE

RATIO ® 1,36
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an A=) FILE 107 NEW FILE tist TEST SAMPLE162 w#
AVERAGE OF FILE {7 FOR & RECORDS, FIRESTONE TRANSPORT | 10, A=23/F ORY CONCRETE (TRC)
sLIP M TORQUE FX
#.00 a,00 a0 2.0
V02 w17 21220.5 973,02
0,00 a,32 37141,7 1783,9
0, LTS 51947,1 2516,2
.08 2,56 64249,7 3111,9
a,10 2,65 7394649 3501.4
“a12 2.1 82121,7 3927.9
2,14 ", 77 887085,9 dia2,8
LT 2.0 93841,9 4379,3
218 TR 97583, 6 4395, 9 T6AV = S8229,2 LOAD ® SS4b.4  VEL z 44,0 MPN,
2,20 RS 102058, 6 4548,2
4,25 2,86 104143,5 4570,4 MUPEAK = 3,86 MULOCK = 2,53 RATIN = {,62
* 32 Ay he 187156.2 45%9,5 f
0,35 2.8 17961%,9 asey,3 C /Z/If ¢
0,40 2,84 111992, 4435, 4
.45 2,43 1144a7,1 4351,1
a,5a ?,80 116928,1 42%4,4
¥, 55 n,78 119206,2 4149,5
LAY 1] .76 121346,5 4044,8
€,65 A, 74 12279¢.5 3940,2
@ 79 a,72 122516, 3837.6
2,75 L4 119338,7 3734,0
W AR r87 111664,3 3612,6
0,85 ny 64 10@047,7 3455,
n,90 2,61 865679,0 3277.8
2,95 3,57 7274641 3887,6
L 2,53 58229,2 2883,7
FIRESTNANE TRANSPORT [ 10,49=28/F ORY CONCRETE (TRC)
1o 1 1 t
| 1
1 1
1 1
1 !
! 1
1 1
1 * * * . 1
1 * * 1
CIR 1 L) 1
Ut * " 1
X1 . 1
Te . L} -]
1 . 1
1 ’ » 1
1 » 1
1 ] 1
b . 1
1 . 1
7 " 1
I 1
) * 1
1 * I
1 .
Te ol
! !
1 I
1 » 1
1 !
1 1
1 1
1 !
1 1
T« 1
I 1
1 1
1 1
Te ol
1 1
1 1
1 1
T 1
T 1
T I
1 1
1 I
7 1
1 !
i 1
an e 1 t 1
a0 LONGITUNINAL SLIP 139, 88

F7 3 5846,4 VEL 3 4n,Q “hLnck 2 0,53 MUPEAK 3 0,84 RATTO ® {,62 AeD FILE 107  NWFILE st SvHLE 182
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GANDYEAR SUPER HI MILER, 10,30 x Z0/F, TRC CONCRETE

=2l -




=122~

e deD FILE SA NEW FILE 126 ' TEST SAMPLE 52 e

AVERAGE OF FILE 5@ FOR o RECORDS, GOODYEAR SUPER HI=MILER  {A,8e28/F ORY CONCRETE (TRC)

s 19 X TOROUE Fx

4,00 7,00 "0 . [ 1V I
2,02 13 13893, 7 121.9
2,04 %19 20720,2 1045,8
8406 a.26 28532, 8 1aa3,2
2,08 n,30 37433, 7 1889,9

v, 10 Ay 42 46236,9 2292,
0,12 8,49 $3754,8 2058,6
010 2,56 62921,7 3002,
LY 7,63 68383,9 3373.2
0,18 a7 " r0918.2 3703,4 TGAV & 92508,8 LOAD ® SAT7,3 VEL ® 3,8 MPH,
we2m n,75 80233,7 3978,2
2,25 9,80 89879,4 4396,8 MUPEAK & 8,93  MULOCK & 8,86 RATIO & 1,08
[ 1] a,89 96262,4 2660,5
8,38 2,92 99186,9 4786,4
P a,93 100135,2 3826,5
8445 8,93 18A212,1 4827,0
2,50 a,93 99884, 9 808,90
7,55 n,92 99354,8 LTINS
a,60 #.92 98733,5 a47a9,9
Y] 8,91 98058,7 4715,9
9,70 n,99 97389, 1 aese,?
w75 2,99 96647,1 2648,9
8,80 2,89 95929,9 4609,0
2485 ”,80 95207,7 4572,8
(1] 0,88 98431,2 453%5,3
2,95 2,87 93846, 4 4298,2
1.0 n,86 92500, 4451,3

GOODYEAR SUPER HI=MILER  10,0-28/F D!Y‘CUNCIIT! {TRC)

=

[P USROS S D L e e i T T R ]
0
)

D L L L T T e T e e T

~

£
-
k]

Ay Pu LONGITUDINAL 8LIP 190,00

FZ s 5477,3 VFL = 3,2 MULOCK » 3,86 MUPEAK ® 2,93 RATIO s {, AR A=D FILE S0 NWFILE 126 8ANPLEZ W2
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B 3

LVERAGE OF FILF Sy

L]

ROODYEAR SUPER MleMILER
1

*e AeD FILE S1 wEw FILE 127 TEAT SAMPLE S3 o9

FOR 5 RECORDS, GODDYEAN JUPER WewILEN 1E,3e2d/F ORY CONCRETE (TRC)
Tonaue rn
8, 2,
15178.0 754,9
275a7,a 1376,5
39084,1 2817.7
SR80, 0 25614,.8
s07R1,9 38a5,8
s0ap3,8 Jar2.!
T73a%,9 3855,¢
8a039,S arse,
nevat,y 4833, TQAV & 81166,7 LDAD ® S319,8  VEL & 18,f Meu,
92792,4 as92,8
98682,9 4787,4 MUPEAX ® §,95  MULOCK = 8,77 MaT10 s 1,23
103098,2 LLLL Y
18e518,8 918,14
199292, LLILNY
11167348 81,7
113166,3 a839,5
112342.3 778,38
100825,3 4704,8
106492,2 622,48
183152, 839, 6
915,90 st
%742,3 a378,¢
93600, 4295.8
016A,7 a7
8612643 aj24,1
81168,7 4230,

18,9°20/F ORY CONCRETE (TRC)
4

t 1
! 1
3 . . . . 1
! - . « 1
1 R 1
t » . 1
1 R i
1 . . . 1
L r . z
[T L] 1
X1 » .
I= .1
! 1
1 . 1
! 1
! 1
! !
1 . ;
! i
! 1
1 . 1
! 1
! 1
Te ol
! 1
! 1
! 1
! 1
! 1
! 1
1 . H
! 1
! !
! 1
! :
! 1
jo o ]
! 1
! 1
! 1
! 1
e 1
! 1
! 1
! 1
! 1
! 1
! !
L 1 1 i
Aona LONGITUNIVAL SLIP 19m, 80
F1 & 5519,4 VFL 3 19,0 “uLOCK £ A, 77

NUPEAK & 8,905  PATID 3 1,23 aeD FILE  S1 MeFILL 127 SAWPLE 53
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ee AsD FILE 52 NEW FILE 128 TEST SANPLE 5 v

AVERAGE OF FILE 52 FOR 6 RECORDS, GOODYEAR SUPER WI=MILER  10,@=20/F ORY CONCRETE (TRC)

SLIR X TORQUE Fx

@,00 @,n0 2,0 2,8 .

2e02 2,21 22797,8 1134,9

0,00 2,35 38954,3 1901,6

[N1) a,47 51827,9 29%2,5

4,48 0,57 630878,4 3136,3

[ 2,66 72914,8 3694,8

2,12 2,73 80322,1 3948,9

9,14 a,79 85715,2 8199,8

2,16 8,83 89940,8 4388,5

.18 L] .91096.6 524,95 TGAV s 739%8,3 LOAD s 3500,8 VEL 3 20,8 LT

9,20 9,88 96022,9 587,46

9,25 2,99 99598,2 46%0,5 WUPEAK ® 9,90 MULOCK w 3,68 RATIO = 1,34
‘8,30 2,90 192269,2 4663,0

8,35 7,94 184831.6 a6a2,4

6,49 2,89 106989,9 4592,0

(YL ] A,A7 109378,1 4524,4

2,50 n,86 111018,8 43%2,9

2.55 0,84 114312.9 4376,0

LY 14 a,33 1159%4,9 a3080,1

n.65 a, 81 115765,9 4226,8

a0 2,40 113072,0 4148,9

2,75 2,78 107908,3 4062,6

A A0 a,76 1011328 3965,2

4,88 LD 9u025,3 3866,1

A90 ", 72 8672644 3764,7

“,98 8,70 19892, 6 3698.1

1.80 2,68 709%8,3 3543,7

GOODYEAR SUPER WIeMILER  10,0%2@/F DRY CONCRETE (TR()
1 1

1P 1

1 1
1 1
1 14
1 1
1 ” « 1] 1
1 " . " !
1 * * 1
1 * * ] 1

LN . 1

uT . 1

X1 . . 1
Te . o]
1 * L] e
1 . 1
1 * b4
1 »
1 . 1
t 1
! 1
1 1
! » 1
14 1
! 1
1e L2
! 1
1 » 1
1 1
1 I
1 1
T 1
1 I
T 1
1 1
1 1
1 1
1 1
1= ot
1 1
I« 1
1 b
M 1
1 !
1 1
1 1
1 1
1 !
! 1
1 . 1

LR T 1 14
n,aa LONGITUDINAL SLIP 182,080

£2 = 5%20,R VFL 3 20,7 MILNCK = 3,68 MUPEAK = 3,99 RATIO 8 1,38 A«D FILE 52 NWFILE 128 SANPLE  Su
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ws AeD FILE S3 NEY FILE 120 TEST SANPLE S8 an .
AVERAGE OF FILE 53 FOR ¢ RECORDS, GOODYEAR SUPER NIaMILER  18,0020/F ORY CONCRETL (TRC)

sL1e nux TORQUE r

¢, 80 0,00 (N ] a0 .

6,02 2,22 B TSI 12018

(R 1] 4,3 19623,7 1984,6

9.0 8,48 $3108,6 2088,0

.08 8,59 680y, T 31733

8,18 2,67 12680, 9 3656,9

0,12 0,75 LHITH ] [T1TH ]

[ Y] e,808 89019,2 4303,1

216 4,83 013730,8 531,46

.18 8,86 ”109,2 a048,2 T0AY & 60354,2  LOAD & SATLLT  VEL @ 3N.0 wAw,
.20 .87 99344, 4688,0

2.29% 28,87 103448,¢ 99,2 RUPEAK & 0,87 MULOCK & 8,44 RATI0 ® 3,37
.38 - 0,87 187932,2 . ",

9,38 0,87 189812,4 28,9 /
3,48 2,86 111377,¢ aser.0

[ 1 8,085 113928,3 [T}

9.5¢ e,04 1146086,5% 4422,9

.58 9,82 116881, 4343,3

.08 9,80 118772, 0286,

0,68 .79 120844,0 4366,

8,70 8,77 119937,1 8.0

0,75 8,75 115605, .0

8,88 2,73 198821, 3 1068,2

2,85 (1371 9274,8 3753.9

8.%8 LAY 1) 89524, 3438,8

8.95 8,66 79298,6 3514,9

1,00 [ Y] 60354,2 3380,

GOODYEAR BUPER WISMILER  {6,0228/F DAY CONCRETE (TRC) . .
1 1

1.8 It
1 1
! 1
1 !
1 1
1 1
1 . . 1
1 . . . b
b4 . . 0 1
n1 . !
vt . ] 1
X! . . 1
le . .l
I . . b
I » ?
1 . 1
1 . 1
b) . 1
1 »
1 1
I . 1
! ‘ 1
1 1
! b
Ie ol
1 . 1
! 1
1 !
! 1
! 1
1 1
PO 1
! b
1 !
! 1
t 1
1 1
e ®]
[« 1
! !
I 1
! 3
I 1
! 1
! i
! s
! !
1 !
1 !
8,0 ¢ 1 ! t

e,0e LONGITUDINAL SLIP 109,99
FT s Se11,7 VEL & 30,0 MULOCK & 8,8 MUPEAK & §,87 RATIO ® 1,37 4e0 FILEZ  S3  NWFILE 129  SAMPLE  $S .
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— ‘:lé) —

e A=) FILE 54 NEW FILE £30 TEST SAMPLE S6 #e

AVERAGF 0F FILE S4 FOR 4 RECORDS, GOODYEAR SUPER HIeMILER 18,0220/F DRY CONCRETE (TR()
sL1P HUX TOROUE X
4,90 @,00 9.4 ) 0.2 "
0.02 2,19 21550,8 1250,8
P04 2,36 39403, 1 1934,3
2,26 7,50 54385,.2 2665,3
2,08 n,60 86452,9 3242,3
LT 2,49 75930,9 3697,3
d12 2,76 83101,.8 4ar2,.e
deld #,81 91041,8 2362, 6
[ 2,84 95764,4 562,53
.18 2,87 96!«1.5 4680,5 TQAV s 39398,8 LOAD ® S424,3 VEL 3 4P,@ MPH,
2,20 2,87 101571,2 4699,8
9425 4,86 105847,8 a648,4 MUPEAK ® 8,87 MULOCK = 3,57 RATIO & {,53
a30 2,85 189096,4 q567,1
8,35 8,83 111583,0 aq79,3
Ba 0 2,81 113%52,9 8367,4
7.4 2,80 115136,8 8202,4
2,50 n,78 116541,6 4152,9
R.55 P78 117836,0 4941,7
8460 a,74 118981,0 3937.2
L1 P72 119686,2 3836.7
e70 a,79 118947,3 37386
2,75 n, 89 115348,1 3638,4
9,89 A,67 1a783a,3 3%29.1
-1 A, 64 97179,8 3406,2
9,99 2,82 849%6,7 3273.3
0,95 a,60 72337,7 3135.5
1.80 2,57 5939%,8 2991,2

GUODYEAR SUPER HIeMILER  {0,0e23/F OFV‘CDNCﬂEVE (TRC)
I

1,0 1

1 1
7 1
! !
1 1
1 {
i * !
1 . L] 1
1 . . * 1

vy . 1

ut - * t

X 1 . !
Te ] " el
1 L] I
1 o I
1 . L] L] ¢
! . I
1 1
1 . I
1 . !
1 * . 1
1 *
1 1
1 1
I« -1
1 . I
1 1
1 1
1 I
1 ¢
1 1
1 » 1
1 I
1 I
T 1
1 1
1 1
Te L34
1 1
! 1
T 1
T 1
1 1
! I
1 1
1 1
1 1
' 1
T 1

A0 . 1 I 1
LA LONGITUDINAL SLIP 1#a,8a

FZ 3 5424,% VEL & 4P.2 nLOCK = 0,57 MUPEAK s 9,87 RATIO n 1,53 A=D FILE .38 NWFILE 3¢ SAMPLE  S6
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AVERAGE OF FILE &% FOM

sLe LI
“, 29 a0
22 P21
8,00 L% 1
R n,a8
.08 2,58
L 4,40
8.12 PyTR
[T a, A
w18 a8
2,18 [T
8,20 a,87
®,25 a,87
", 30 LYY
0,35 LI 1
“, 40 a,83
2,45 a,81
2,50 a,AQ
.55 0,78
Vool a,T77
(Y11 n,7s
i a,73
", 78 e, 7t
AL L] 8,69
r,a8 P87
e 90 LAY
#.95 deb1
[ L ",57

we AeD FILE SS NE®
A RECORDS,
TOROUE Fi

I.l. a8
22629,1 1137,%
38186,7 1893,2
51975,8 25%4,9
64319,3 313%.9
13999,% 1501,8
A178%.2 394,86
R7829,8 a223,1
93187,7 483,5
96685,5 a%94,2
99808, $ 462,23
190896, 40 a628,9
127748,4 4566,4
189988, 3 Qare,a
111602,3 4380,0
11387646 a4z,
114378,2 a3e3.1
115629,6 4382,8
116930,5 aenz,
118373,4¢ 3%11,8
11993n, 0 LLITTY
120350, 7 3718,.9
116587,9 3si8,2
126908, 3503,3
92598.1 336243
Tel6a,7 3218.8
$9687,S 3847,5

FILE 181

GOONYEAR SUPER WlewmI_FR

TC4V =

TEST SAMMLE 37 e

1A,8026/F DAY CONCRETE

S9887,5

NUPEAK § 8,87

LosD »

wiLock s 8,57

Sas7,8

GOODYESH SUPER WIeMILER
1

10,8%24/F DRY CONCRETE (TRC)
1

1.2 1
1 1
! 1
! 1
! 1
! 1
! 1
1 . » * 1
1 . . 1
“1 . 1
" t - " r
T ° 1
le Y o
1 . . H
1 . H
1 . 1
1 . H
1 . i
! I
1 . 1
! 1
1 . .
T 1
t 1
Te ot
! 1
1 . 1
! 1
! 1
! 1
! 1
! 1
T i
! 1
! t
! 1
! 1
Te o1
! 1
e 1
! 1
! 1
I 1
! 1
! H
! 1
! 1
! 1
! 1
2,9 . 1 ' !
LY LONGITUNINAL SLTP 140,809
¥l 3 Sae?,r VFL & 4S,n MUPEAK 3 H,87 RATIO 2 1,51 AeD FILE SS  NeFILE {31

MILOCK 3 A,87

187

(TRC)

vFL 3 55,0 meM,

RATIO 3 1,5

SawPLE

57




_[ZS-

e D FILE 68 NEW FILE 133 TEST SANPLE 59 ax
AVERAGE OF FILE 6@ FOR 5 RECORDS, GOODYEAR SUPER MIeMTLER  10,8e20/F DAY CONCRETE (TRC)
sLIP i1 rorauE Fx .
.00 3,70 ' } B0
9,02 9,22 10972,2 89,4 .
Q.04 LT 18294,9 81641
8,06 2,55 251721 127,85
2,08 A.68 30871,8 1376,2
.19 9,79 38346, 5 1593,0
2,12 2,08 39861,3 1778,8
Beld a,93 44598, 1923.2
%16 a,9 48330,8 2011,0
818 2,98 " sessa.s 2087.6 TAAV & 32625,d LOAD ® 2131,3 VEL ® 43,0 MPH,
8,20 2,99 %2420,0 2071,7
8,25 8,99 §5622,8 208616 MUPEAK ® 0,99  MULOCK ® 9,70 RATIO = 1,34
2,39 2,98 5802%.4 2037,8
2.38 2,98 06811,8 2007,2
.40 2,96 $2094,3 19731
8,48 8,95 sa7%3,8 1939,6
2,59 2,94 06589,0 1984,
8,55 2,93 68532,9 1864,2
8,60 0,91 18622,7 1826,9
2465 2,98 72988,4 17917
a.70 2,88 7088,9 1762.8
2,78 0,87 70834,6 1739,9
9,80 7,86 T128a,7 17196
0,85 2,85 63519,7 1688,8
0,990 8,82 53433,3 1832,9
8,98 2,78 42498, 1568,9
1,08 a,74 39625,0 1498,

GOOOYEAR SUPER HI=MILER  §0,0w28/F D!VICONCNE"! {TRe)
1

1,2 1

I R ] . ] 1
1 * . » 1
1 " 1
I ] . " 1
1 * 1
1 . . . 1
1 [ 1
1 [} t

M1 " !

ut * 1

X1 L] 1
Te =
1 "
1 1
1 1
1 * 1
1 1
1 3
1 !
! !
1 !
1 . 1
1 1
1e L34
1 I
1 1
1 1
1 1
1 * 1
I 1
1 1
1 !
! I
1 1
! 1
1 1
Ie el
1w 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1
! I
1 1
! . 1

LA 1 1 1
A.00 LONGITUDINAL SLIP 109,28

FZ s 2131,3 VEL ® 49,0 MULOCK = 2,78 MUPEAK » 2,99 AATIO ® {,30  AsO FILE 65 NWFILE (33 SAMPLE 59
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-

»

B

AVERAGE OF FILE

HMyx

GUDDYF AW SUPEN

s AwD FILE o NEw

61 FOR s RECORDS,

ToROUE
(]
249,84
38649,9
S1726,1
6277841
12061,3
79778,2
B6ATS, |
?1399,2
"%8a22,a
LLLLINY]
142360,9
106122,1
109378,8
112313,7
1168257,7
1155374
110822,7
117167,2
1178¢88,1
117709, 9
115128,8
178529,4
98168,a
86A74,8
73898,9

Sqaum, A

H{HILER  1D.Be28/F
1

x

9,8
1187,1
1901,9
2556,0
pIST MY
3538,¢
3878,5
a1e6,0
a378,3
as18,7
457%,8
4590,3
5847
LTTIIY
a361,2
a260,6
a162,9
a067,9
3973.0
pLLLY
31788.3
!0!1.1‘
seg.e
3asa,s
3315,6
3173,8
1g22,5

FILE 13a

GNODYEAR SUPER Wlew[LER

%AV s

“UPEAK

DRY CONCRETE (TAC)
1

TEST SawPLE 4@ »s

19,8<28/F NARY CONCRETE (TRC)

S902e,d

s 0,87

04D =

MULOCK 3 2,80

S294.8

<=

B 4t e e e 8 4 e e e e e 4 8 e v4 4 b+ e 4 e d bes —d s —b h ot S et st Pt h t b= St st 4~ Pt e > 4 ve e

L L L . e L et ke Ea ke L LR T R Py PPy

-
P
=

$294,0

VEL B ua,n

WILACK ® A,AR

LONGIT

“UPEAR 3 0,87

189

uoINAL SLIR

BATI0 5 {,96

o0 FILE

(3}

N TLE

LI Y

13a

YEL = ae,0 MPM,

RATIO 3 9,88

SAmPLE

(14




-130 -

s AsD FILE 62 NEW FILE 135 ! TEST SAMPLE 61 o
AVERAGE OF FILE 62 FOR 4 RECORDS, GOODYEAR SUPEN WIMILER  10,3%28/F ORY CONCRETE (TRC)

sLIP MuxX TORGUE rx
2,00 2,00 [N ] . 2.0 -

[ 'H n,t0 20m1.3 1216.7

2,00 ",2s a34%9,8 222647

2,06 ",37 63928,8 32216

2,08 a,u7 81379,2 4101,8

2418 7,56 9699646 98218

2,12 2,82 188211,3 $384,8

8,16 a,68 117951,2 5619,9

[F0) a,r2 125746,9 6151,9

so18 2,7 :'wm.a 6399, TOAV = 77686,2 LOAD w 8891,3 VEL = 4R, MPH,
0,20 a7 136414,8 6499,3

7,25 2,79 184298,8 5597,7 NUPEAK 8 3,88  NULOCK » 8,49 RATIO = 1,68
0,30 0,02 150154,6 6612,9

8,35 2,80 154081,7 572,08

2,40 2,79 157959,9 s401,2

8,45 a,78 161033,6 6378,5

0,50 A, 76 163921,3 6243,7

¢,55 a7 166758, 6098,6

7,60 a,72 169018,2 5938,7

0,65 7,79 168954,7 57%8.0

2,70 2,67 165831, 1 $576,2

0,75 8,65 157026,0 $380,3

n,80 Ae62 14251841 S187.2

2,85 #,59 125385,5 4934,7

3,99 8,56 198657,7 4877,8

7495 2,52 92645,9 4812,9

1,09 *,49 77604,2 a136,2

GOODYEAR SUPER WIwMILER  10,3=20/F DRVxCONCR!T! (TRC)
1

1.8 I

! 1
1 1
I 1
! b
t 1
1 1
1 I
t 1

ML !

v I * . " " 1

X1 * * 1
Te » " =l
1 (] 1
1 ] * 1
1 [] 1
1 " ] 1
1 . 1
! * H
1 * b
1 L] !
1 1
T * . 1
1 . 1
Te el
1 .
1 * 1
1 1
1 1
1 1
1 1
1 » 1
I 1
1 1
1 1
1 1
1 1
Ie ]
1 1
1 1
! 1
! 1
1 1
1 1
1 1
1 1
1 1
1 1
1 1

2,0 * 1 1 b
2,20 LONGITUOINAL SLIP 199,00

FZ = 3891,3 VEL n 4d,0 MULOCK s 3,49 MUPEAK = 3,80 RATIO 8 1,68 As0 FILE 62 NWFILE 13S  SAMPLE. ot
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s deD FILE & NEw FILE 130 . VESY sawPLE |g

o C BE7E
AVERAGE OF FILE & FOR ¢ RECORDY, GOODYEAP BUPER HIeNILER  18,Me2B/F DiY we2sITY (TRC)
sLIP "X TORQUF X
[ [ ] #e® e.0
v.e2 8,16 20924, % 1082,7 -
e, re ®,35 37896, 3 1916,¢
Bovt Ll $16412,8% 26m,2
[ 4,50 62377,8 ERRALY ]
[ PR A, 67 71899,2 3636,2
2412 e, T4 T8847,9 3068,8
.10 Rl 8u2%6,% 62273
By te (T [TV sz,
L1 a,ne ’ 283,80 605, 0 T04V 5 6PA16,T LOAD 8 S5A3,4  VEL ® 4P,0 MPm,
(N1 [N} 95690,9 82,7
¢,28 ALY 99576,2 4627,3 MUPEAK 8 B,87 NULOCK ® @,81 RATIO & 1,62
.30 sone 101856, 2 59,8 / 2 #
4 mo/ lon "7
£,3% LA 183647,2 asi1e,e
L 1} e, 84 105308,5 ag52s,3
8,48 P, 03 186958,3 &33%,2
%14 LALE 1P83089,2 a2a7,.%
“. 58 L ALL 189281,3 6166,8%
8,60 (] 109096,3 LI
7,65 8,77 1103ae,8 se12,¢
[ TRid ”,7¢ 11059¢,0 3937,8
w15 [ 1 1#9056,8 3859,¢
[T r, 72 106694, 7 3769,8
.85 *,7e LLLLEPYY 3062, 0
©, 90 P67 8e11,.8 3534,9
€. 95 A, 04 76788, % 3308,8
1,07 61 62a16,7 3253.7
ComnCrer:
GOODYEAR SUPER WIMILER  18,028/F DAY &bAuatt (TRC)
1,0 1 1 i
" 1
1 1
1 1
1 !
1 1
1 1
1 v . . . 1
1 L] * 1
CIR . . 1
"oy . . 1
X1 L] 1
1 . -
. . 1
. 1
. 1
. . 1
1
. 1
.
. I
1
1
1

e 4 bt d et e 4 o 8 A b k4t et bt 8 et St et
e o e+t e 4 a oe e st St b Ak 2o8 08 0 ot St Ot Bt 28 St o Se e

1

1

1 e

1

1

1

1

1

1

1

1
AR . ] L b I

2,00 LONGITUDINAL SLIP 108,08

F1 B S84, ¢ VEL 3 wp, “Locx = f,e1 HUPEAR 3 7,87 RATIO s 1,02 Aeh FILE 6 NeFILE 110 SA¥PLE 1
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AVERAGE OF FILE 49 FOR o RECORDS,

SLIP MUX
A,80 n,a0
' H 3,47
B84 .30
2408 a,41
7,08 2,51
“e 10 61
0,12 a,7
At M, 79
2,16 8. ha
2,18 2,87
n,20 2,88
2,25 0,89
de30 ",808
0435 n,88
woun a,86
@445 2,80
8,59 a,n3
.55 a,40
@,00 2,78
8,65 a,76
u,70 L7
4,75 2,73
@,80 LR At
2,85 7,68
4,90 .65
#.95 62
1.0 n,58

" Aw0 FILE 49 NEW

TOROUE
8,0
18590,2
33546,8
45874,8
55608,4
6569%,3
77684,7
87009,2
93627,9
98a71,7
190534, 3
10484643
187966, 0
119274,8
112364,7
1144a%9,8
116511,2
11866241
120816,7
122728,8
12313%,5%
120655, 9
114824,7
1A3257,7
89729,
75839,4
61687,%

(4]

2,0
919,86
1643,3
2219,3
2094,3
M17.0
3792,2
a171,9
4432,3
asas,s
4682,4
662,14
4630,7
4585,1
544,95
4430, 7
4339,1
8235,1
4129,9
4028,9
393,90
38038,
3738,
3811.4
1489,8
3297,3
3122,5
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GOODYEAR -SUPER HIHILER

TOAV & 461687,%

TEST SAMPLE S1 #e
18,0220/F ORY CONCRETEZ (TRC)

NUPEAK = 0,89

LOAD & 55AS,8

MULOCK # 3,58

C‘M Pon &2

GOODYEAR SUPER HIeMILER
1

18,0°28/F DRY CONCRETE (TRC)
I

I 1
1 1
! 1
T 1
1 !
T 1
1 1
I )4
T 1
! I
1 1
Te ] ol
! * 1
1 L] * [ t
I 1
1 * 1
I (] 1
1 1
1 . " 1
t .
! 1
1 1
! 1
Te » ol
1 1
! 1
I 1
I 1
I . 1
4 1
1 1
1 1
1 1
T 1
i 1
[ 1
Te o]
I 1
! 1
I 1
e 1
1 1
I 1
1 1
1 1
1 1
! 1
I 1
.7 1 1 1
0,00 LONGITUDINAL SLIP 109,49
FZ a 555,41 VEL & un, @ MULOCK = @,58 MUPEAK u 2,89 RATIO = {,52 AsD FILE a9 NwFILE 12%
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es 4eD FILE SO NEw FILE {32 TEST SAMPLE SB e

AVEQAGF NF FILE 5@ #nR S QECORDS, GOODYEAR SUPER Wlem[LER 18,0¢20/F ORY CONCRETE (TRC)
e . X TOROUE Fr
o, 00 LT () [ 11
a,n2 .27 2730, 1063,7 -
2,08 A, 61 a2182,? 2184,9
A ke ReS3 $5840,4 27e8,7
[N 2,63 67366, 8 3362.1
3.1 a,72 T7563.5 31836,4
i n78 85631.6 208,
LISV} a,n3 91517.5 8a62.7
Pate a,87 95350, 8 462%, 6
LIS A, A9 ’ 180194,4 ar28,3 TGAV & 6115@,8 LOAD = 5385,8 VEL % ap,0 MPN,
0,20 n,90 162877,9 arri,s
[ 13 2,91 116569,9 are9,1 WUPEAK ® 28,91  MULOCK s @,88 RATIO = 1,52
2,30 Pe9t 180812,9 avel.2
a,35 ”,90 112a18,1 a70s,9 C‘M %h‘ £4
e an A L] 118807,8 35,0
2,48 [N 116728, 8 ass3,.a
Be50 R,86 1860y, agel, |
4SS 2,80 120579,3 a36l,.7
Y1 2,82 122512.% 1256,8 -
P65 [N 120208, s1ae,7
2,19 a8 12431646 39a1,4
2,75 2,75 121263.8 3931,8
¢ be 2,73 116689,7 3812.2
.11 a, 78 1n3898,8 3673.0
“,00 .61 9e151,4 3509,6
@.95 .64 75932,$ 31335.6 v
100 LY e1t50.8 3158.0

BNODYEAR SUPER WIeMILER 1@,0e2@/F DRY CONCRETE (TRC)
1 1

[ P A s L Ea e ke
0 . .
-
-
. . . :
e e s 2t 6t s e e e B it b ottt 0 Bt Se g 8 b 6t St St 08 @ i Bt Pt Bt b 0t Be St et Bt 2t ot 0 Sd b s Bt et et Ot

L e L
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2
2
-
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v AeD FILE o3 NEW FILE 136 ! TEST SAMPLE 62 #e

AVERAGE NF FILE &3 FOR o RECORDS, GOODYEAR SUPER WI=MILER  1R,Aw2p/F DRY CONCRETE (TRC)
sLie nux TORQUE 4]
#,00 2,09 [ .9 -
Q.02 0,20 21609,7 1098,2
0,84 2,36 38217,8% 1933,6
2,086 a,49 $2825,9 2635,9
.08 7,60 65364,1 3218,7
9,19 a,70 74990,8 3694, 1
.12 9,78 8317346 073,41
0.14 n,85 2992a,7 0404, 9
2416 2,90 95937,4 4688,7
2,18 2,94 .101180.7 a899,2 TGAV = 62272,8 LDAD = 5403, VEL = 48,0 WPH,
Q.20 2,94 184727,4 4979,1
25 a,%4 189997,7 q987,9 MUPEAK s 0,98 MULOCK s @,68 RATIO » {,58
a.39 2,92 113705, 5 4%44,6 £
a,38 0,91 118547,9 a8e3.? CW ﬂaﬂ (a
A un a,89 118959, 1 ared, "
2,45 0,87 121021,3 654,60
.50 2,85 122877,3 4500,7
['1%-1] n,83 120643, 8 aa2e,7
[ PY 1] ", 81 126269,8 a319,7
¥e65 2,79 12764a,3 4207,0
2,74 1924 127683,9 4490,7
.75 .76 123851,2 3998,8
4,80 2,73 119831,6 3877.4
9,858 2,70 1?435¢8,7 3729.5
A, 90 LIYY: ' 90897,8 3557.6
2,95 [NY] T6854,5% 3373.5
1,00 P60 62279,8 3175.0

GOODYEAR SUPER WI«MILER  1@,0¢20/F ORY CONCRETE (TRC)
4 L

1,0 I

1 1
1 1
1 . w » 1
1 . 1
1 " . 1
1 L] 1
1 " » 1
1 . * !

M1 . 1

ur . 1

X1 . L] 1
le . el
1 L] 1
! 1
1 . . !
1 " 1
1 !
1 » 1
1 1
1 . L]
1 1
1 1
1 1
1= =l
1 . 1
1 t
1 !
1 1
1 1
1 1
1 1
1 . 1
! 1
1 1
1 1
1 1
e =1
t 1
1 1
1 1
! 1
1 1
t i
1 1
1 1
1 1
1 !
1 1

.0 « It 1 T
(.1 LONGITUNINAL SLIP 190,20

FZ 3 s4p3,n VEL 3 da,n MILOCK 3 0,40 MUPEAK 8 0,94 RATIO = 1,58 AeD FILE &3  NWFILE 136 SAMPLE 62
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Corrected

Hx

upeak
Hs1lide

I Confidence Range

;

é ALL DATA TAKEN AT
Fz x 5430

10.00 x 20/F Tire

Figure

1 1 L 1 I I
10 20 30 40 50 60
Velocity, mph

4. Velocity sensitivity data.
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Uniroyal Fleet Master
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Firestone Transport 200

A Goodyear Super Hi Miler
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Figure 7. Cornering Stiffness, Cy» as Influenced by Vertical
Load, Fz, for the Six-Tire Sample.
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b = & -a
C, = sum of the cornering stiffnesses of all e
1 tires mounted on the front axle
Ca = sum of the cornering stiffnesses of all
2

tires mounted on the rear axle.

For purposes of evaluating the Ca measurements
shown in Figure 7, the usage of (a) lug-type tires on
the drive axle (only) of a 2-axle truck can be compared
with the usage of (b) rib-type tires at both axle posi-
tions. The influence of these tire installations can be .
expressed in terms of the difference in U which derives,
considering that:

23

Ca = 0.8 Ca
(Lug Tire) (Rib Tire)

Let us consider the installation of lug tires as duals £
on the rear axle, with single rib tires on the front
axle, such that,

C, =4C, = 3.2C
) (Lug Tire) ®(Rib Tire)

and

C 2C

% ®(Rib Tire)

As a further simplification, let us consider a pertur-
bation in U about a configuration in which a = 2b—a

configuration yielding a neutral steer behavior (i.e.,
U=0) for case (b), when tires with the same value of

Ca are installed at all wheel positions. Evaluating
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Figure 9. Characteristic p-slip curve shapes at the
reference condition of 40 mph and
1.0 x Rated Load.



—1=n

The slope of the force/slip relationship through
the origin, termed longitudinal stiffness, Cs’ is directly
analogous to the cornering stiffness property, Ca’ which
was discussed in relation to lateral forces. It is clear
that rib- and lug-type tread patterns are sharply
differentiated in their CS parameter, as 1s illustrated
in Figure 9. This plot, summarizing the u-slip behavior
of the three rib and three lug tires, represents normalized
longitudinal force responses as measured under the
reference condition of 40 mph and rated load. Referring
to initial slopes, these data show the average rib tire
as obtaining a Cs = 49,000 1b/unit slip while the
average for the three lug tires is 30% less, with
Cs = 34,000 1b/unit slip. Putting this observation into
a vehicle control context, Cs values are of.primary
interest insofar as they influence vehicle response to
braking in a curved path. To understand this influénce,
one must first consider that a vehicle employing lower
Cs tires will experience greater excursions in longitu-
dinal slip to effect the same deceleration levels as a
comparable vehicle equipped with higher CS tires. Since
as longitudinal slip increases, the tire's ability to
generate lateral forces decreases, there exists a mechan-
ism by which the longitudinal properties of tires can
influence the cornering response of vehicles to braking
inputs. Thus, as a vehicle is negotiating a turn, at
a given level of lateral acceleration and thus, tire side
forces, it will experience a perturbation in centripetal
force and/or yaw moment as a consequence of a braking
input. The severity of this disturbance will be
determined by:

a) the initial level of lateral acceleratior,

b) the level of braking force generated at each
of the various tire positions,

29
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Figure 10. Pecak and slide values of I*'x/FZ at 20 mph
for the six-tire sample.
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where

ACs = difference in Cs values exhibited by
typical lug and rib tires, that is,
CS - Cs x 15,000 1b/unit slip
Tib lug
y = lateral spacing between wheel centers

of a dual-mounted pair (typically
about 12") p

and g, a, Cal, and V are as defined earlier.

Accordingly, a typical lug tire installation on
a rear axle employing dual tire sets would yield an
understeer level which is lower than that for the
corresponding installation of a typical 'rib tire by
:amounts such as:

0.29°/g at 10 mph
0.07°/g at 20 mph
0.03°/g at 30 mph

Thus, while the influence of Cs on understeer
level represents an interesting aspect of vehicle mechanics,
it provides a negligible degree of discrimination between
the properties of lug- and rib-type tires for operating |
speeds above 10 mph.

With regard to limit braking capability, the per-
tinent features of the u-slip curve are the peak value
of Fx/Fz and the value which accrues under the locked-
wheel condition, at s = 100%. Accordingly, the longi-
tudinal traction data obtained for the six-tire sample
has been reduced to plots of "peak" and "slide'" values
of Fx/Fz at the various conditions of load and velocity.
Figures 10, 11, and 12 illustrate the ranges of peak and
slide data, as a function of loading, for the rib and
lug tire classes at-20, 40, and 55 mph, respectively.
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reak and Slide
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Figure 12. Peak and slide values of Fx/F at 55 mph
for the six-tire sample.
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Figure 11. Peak and slide values of Fx/F

for the six-tire sample.
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TABLE 4

PEAK AND SLIDE VALUES OF F./

AS OBTAINED

OVER THE FIVE REPEAT RUN§ 6R EACH OF

THE SIX SAMPLE TIRES

Goodyear Super Hi Miler

Run

10
13

Avg.

Hp

.86
.85
.87
.85
.85

.856
.00800

Hs

.60
.61
.63
.60
.60

.608
L0117

Firestone Transport 200

Run

10
13

Avg.

p

.74
.75
.79
.73
.72

.746
.0242

Hs

.56
.55
.59
.56
.54

.56
.0167

Firestone Transport 1

Goodyear Custom Cross Rib

- 153~

Run up Hs Run up Hs
.85 .57 .67 .53 .
.83 .56 .70 .56
.82 .58 .74 .55

10 .81 .56 10 .73 .55

13 .80 .57 13 .73 .55

Avg. .822 .568 Avg. .714 .548

o .0172 .00748 g .0258 .00980

General GTX Uniroyal Fleetmaster Super-Lug

Run up Hs Run up Hs

1 .83 .54 .70 .54

4 .83 .52 .71 .55

7 .83 .53 .73 .55

10 .80 .53 10 .74 .56

13 .82 .53 13 .74 .55

Avg. .822 .53 Avg. .724 .55

o .0117 .00632 o .01625 .00632



these tests were reduced to a plotted format such as
shown in Figures 13 and 14. These examples indicate the
basic sensitivity of the Fy/Fz versus a relationship to
velocity and vertical load, respectively. As with
longitudinal traction measurements, the tire exhibits a
steeply rising (elastic) behavior followed by a friction-
determined saturation. In the case of lateral traction,
the angular slip range of interest is limited to about
@=20°, thereby eliminating any need to characterize
performance at high slip velocities such as are relevant
to longitudinal traction. Accordingly, it is not sur-
prising that the example of Figure 13 indicates a rather
limited sensitivity of (Fy/Fz vs. a) to velocity. Indeed,
as summarized in Figure 15, the performance of all six
lug and rib tires over the 20 to 55 mph velocity range
and at their common rated load, is contained within a
relatively narrow band. Figure 15 serves to support the
conclusion that no appreciable differentiation can be
made between the lug- and rib-type samples on the basis
of their lateral force sensitivity to velocity. 1In
addition, Figure 15 illustrates that the absolute levels
of lateral traction capability do not serve to distinguish
1ﬁg from rib tires in the sample tested. Figure 16
“serves to confirm this observation even further, by
illustrating that the entire sample of six tires is
closely packed in its lateral traction behavior over the
load range, as well.

Thus we find, somewhat surprisingly, that the ability
of the lug-type, cross-bias tire to generate lateral
forces, at elevated slip angles and on a dry pavement,
is comparable to the capability of its rib-type counter-
part.
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Figure 16. Summary of the Fy/F; vs. a behavior of the six-tire sample
at each of three loads, and at 20 mph.
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sample.
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APPENDIX B-I

- TABULAR FLAT-BED TEST RESULTS

The following table indicates lateral force measure-
ments which were obtained with each tire at slip angles

of £1° and at 0° for each of three values of vertical

load. The cornering stiffness parameter, Ca’ is then
listed as the average of the lateral forces obtained at

+1° and -1°.
Lateral Force, lbs Cornering
Vertical at Slip Angles, a Stiffness C,
Tire Load, lbs., +1° -1° 0° 1bs/deg
Goodyear 1630 -291 234 -31 263
Super Hi Miler 3260 -459 363 -60 411
. 5430 -606 444 -73 525
General 1630 -326 260 -37 293
GTX 3260 -503 392 -65 448
5430 -643 492 -80 568
Firestone 1630 -346 267 -49 306
Transport 1 3260 -540 403 -76 471
5430 -670 486 -106 578
Uniroyal 1630 -268 215 -26 242
Fleetmaster 3260 -430 340 -47 385
Super Lug 5430 -559 417 -64 483
Goodyear 1630 -270 224 -36 247
Custom Cross 3260 -433 337 -56 385
Rib 5430 -572 418 -77 495
Firestone 1630 -259 178 -30 219
Transport 200 3260 -403 289 -51 346
5430 -538 315 -84 426
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APPENDIX B-II

INDIVIDUAL LONGITUDINAL FORCE PLOTS
FROM MOBILE TRACTION TESTS

The following plots represent the '"peak" and "slide"
values of normalized longitudinal force obtained during
the braking traction testing of the six-tire sample on a
dry Portland cement concrete pavement. Each plot
illustrates the influence of both load and velocity on
the values of Fx/Fz obtained at the peak of the "u-slip"
curve and at the 100% slip condition. Additionally, data
from the five repeats of the reference condition rumn, at
FZ = 1.0 x rated load and V = 40 mph, are plotted as an
indicator of the basic repeatability of the experiments.
Tabular data from the repeat runs, together with computed
standard deviations, were presented in the text, Table 3.
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APPENDIX B-III

INDIVIDUAL LATERAL FORCE PLOTS
FROM MOBILE TRACTION TESTS

The following plots represent the lateral force,
Fy’ or the normalized lateral force, Fy/Fz’ versus slip
angle, a, behaviour of each tire in the test sample. These
data were obtained using the HSRI mobile dynamometer on a
dry Portland cement concrete pavement. Each tire is
represented by three plots indicating the influence on
lateral traction of |

1) velocity
2) load
3) repeated test runs

Accordingly, the first plot for each tire represents
tests conducted all at rated load, but at velocities of
nominally 20, 40, and 55 mph.

Similarly, the second plot for each tire represents
tests conducted at 40 mph and at vertical loads of FZ =
0.5, 1.0, and 1.5 times the T&RA rated load. The final
plot serves to document the stability of the tire speci-

men as a force-producing mechanism over the sequence of test

runs. These data indicate the tire's Fy/a behaviour as
measured during each of five '"spot checks" at conditions
of Fz = rated load and V = 40 mph.
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Goodyear Super Hi Miler

Table 1.

Firestone Transport 200

Peak -and Slide Values of Fy/F; as Obtained
Over the Five Repeat Runs for Each of the
Six Sample Tires on Wet Concrete.

Run Yp Hs Run Hp Hs

1 .68 .47 .67 .49

4 .69 .47 .64 .49

7 .66 .45 .65 .50

10 .66 .42 10 .63 .48

13 .68 .43 13 - .64 .48

Avg. .674 .448 Avg. .646 .488

o .012 .0204 o 013 .0075

Firestone Transport 1 Goodyear Custom Cross Rib

Run Mp Hs Run o Hs

1 .79 .61 1 .58 .46
77 .57 4 .62 .47
.75 .57 7 .61 .47

10 .80 .58 10 .62 47

13 .79 .54 13 .61 .44

Avg. .780 574 Avg. .608 .462

o .0179 .0195 o .0147 .0117

General GTX Uniroyal Fleetmaster Super-Lug

Run ¥p Hg Run Yo Hs

1 .76 .54 1 .55 .43

4 .72 .51 .53 .41

7 .73 51 .48 .37

10 .73 .52 10 .53 .38

13 .72 51 13 .49 .36

Avg.. .732 .518 Avg. .516 .390

o .0147 .0156 o .0262 .0261

_.,34,_
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Figure 1. Velocity sensitivity of peak Fy/F, values at rated load.
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Figure 2. Velocity sensitivity of slide value of Fy/Fz at rated load.
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Figure 3. Load sensitivity of peak values of Fy/Fz at 55 mph.
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TABLE 3.1.

Tire No. Manufacturer
Heavy Truck
Tires
F4 il T
K-2 Uniroyal
H-3 Uniroyal
H-4 B.F..Goodrich
H-5 B.F. Goodrich
H-6 Goodyear
H-7 Goodyear
R TR
H-9 Uniroyal
H-10 Michelin
R R
Heavy Bus
Tires
© H-12 Firestone
H-13 B.F. Goodrich
H-14 B.F. Goodrich
H-15 Uniroyal
H-16 Uniroyal
H-17 Goadyear
H-18 Michelin
H-19 Michelin
H-20 Michelin
Light Truck
Tires
L-1 Firestone
L-2 Goodyear
L-3 Goodyear
L-4 Firestone
-L=5 Goodyear
L-6 Firestone
L-7 Goodyear
L-8 Goodrich
L-9 Goodyear
L-10 Goodyear
L-n Firestone
L-12 Goodyear
L-13 Michelin
L-14 Wards
L-15 Michelin
L-16 General
L-17 General
L-18 Goodyear
L-19 Goodyear
L-20 Goodyear

12

FLAT-BED TEST TIRES

PR Rl

Model

Triple Tread
Triple Tread

Milesaver Radial
Steel H.D.R,

Milesaver Radial
Steel H.D.B.

Unisteel R-1
Unisteel L-1

Unimaster Rib

Radial

Hiway Mileage
Intercity Mileage
Intercity Mileage
Intercity
MaxRoute 1

Custom Cruiser
Radial XZA
Radial XZA
Radial XZA

Transport 500
Custom HiMiler

Rib' HiMiler
Transport 110

Super Single HiMiler
Town & Cduntry Truck
Custom Flexsteel
Milesaver Radial
Glas Guard XG

Glas Guard XG

Town & Country Truck
Custom Flexsteel
Radial XCA

Steel Belted .
Super Hide

Radial XCA
Jumbo Power Jet
Jumbo Power Jet
Glas Guard

Glas Guard

Rib ﬁjniler

~ o ome -

- — s - ¢ —— e — @ ive . e

10 x 206G

10 R 20

I

N x 22.5F
10R206

10R 206G

10R20G

WR206G

3

15 x 22.5H

¥
at

12.5 x 22.56
12.5 x 22.56
11.5 x 206
12.5 x 22.56
11.00 R 20H
12.5 x 22.56
MNR20HK

1M R22.5H
12 R 22.5H

8.00 x 16.5D

8.75 x 16.5E

8.00 x 16.50

7.50 x 16.5C

10.00 x 16,5E
8.00 x 16.50
8.00 R 16.5E
8.00 R 16.5D
8.00 x 16.5D
8.75 x 16.5E
8.75 x 16.5E
8.75 R 16.5E
8.00 R 16.5E
9.50 x 16.5D

8.75 R 16.50
8.00 x 16.5D
8.75 x 16.5E
8.00 x 16.5D
8.75 x 16.5E

8.75 x 16.5E
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showing, first, individual bus tires within the bus/truck tire
envelope and then individual truck tires within that envelope.

Accdkding]y, Figures 3.18, 3.19, and 3.20 illustrate peak
and slide performances for individual bus tires within the over-

all enveTope for the respective velocities of 20, 40, and 55 mph.
“In general, the selected bus tires are seen to register low values

of peak traction within the indicated envelope. Further, the two

iradial samples show consistently Tower slide traction performance
-than the single bias-ply sample. Also, the growing spread between
peak and slide envelopes as velocity increases is characteristic

~ of commercial tire behavior on dry pavements.

In Figures 3.21, 3.22, and 3.23, the peak and slide perfor-
mances of individual truck tires are presented for each of the
three respective test velocities. These data indicate no clearly

defineable distinctions among tire types although the bias-rib tire -

is a generally superior performer, considering both peak and slide
behavior. Also, the radial tires exhibit generally reduced levels
of slide traction.

3.2.2 Lateral Traction - Mobile Measurements. A set of
eight heavy and eight Tight truck tires was subjected to a series
of lateral traction measurements using the HSRI Mobile Dynamometer.
These experiments involved a matrix of load and velocity conditions
at each of which a staircase time history of slip angle (a) was

applied. - ATl data were gathered on a dry concrete surface and were

obtained with each tire inflated to its T & RA-recommended cold
inflation pressure. The data was computer processed from the time
history format to yield discrete numerics of the tire's normalized
side force response, Fy/FZ, at each value of o for which a "dwell"
was employed in the staircase time history.

50

.......

........




/

-223 -

1.0¢
94
84+
o 1+
2
n
© .
=
m .
v
8 .64
Q.
N
L
S~
U_X
.5 L od
S —— I
P o
4 e ———-———:——M A ';G‘y'fgy"‘a-/ K ‘30 ol ﬂ":‘“b
s e == H -4}
/‘—_m_u \ by — B 'EZ. v R
et— s masm o (e mwas H-8 i ;‘}45‘/-., Qe
34 ——————— -5
t t 4
0.5 1.0 1.5
Normalized Load FZ/FZR
- Figure 3.21. "Peak and slide" values of Fy/F; vs. load for individual

truck tires—superimposed within the enyelop
on eight truck and bus tires at 20 mph (for
idontifirationg. see Table 3-1). ’

cod

f data taken
e number



1.0

e
.8+
J e+
S
- O\
% \ ~
‘g 6+ . \\\
~ \ \.
g N .
& | = ~.
[} | ~. '\“\ \ ......
L«..N \ \.\ --\.,\ \
X ST ~~ = ~.
~. Istide
\\.\ — ___,_.J
04.-. C— —— — — H-]S
SE——— T
. H-12
KR o
0.5 _ 1.0 1.5
Normalized Load FZ/FzR
Figure 3.20. "Peak and slide" values of Fy/Fz vs. load for individual .
bus tires—superimposed within the envelope of data taken Y

on eight truck and bus tires at 55 mph (for code
identifications, see Table 3-1).

53




]’OTF

Peak and Slide

F/F, -

. -225-

‘Figure 3.22.

08ISHTY

Y
L]

4

0.5 1.0 1.5
Normalized Load FZ/FZR

"Peak and slide" values of Fy/F, vs. load for individual
truck tires—superimposed within the envelope of data taken

on eight truck and bus tires at 40 mph (for code number
identifications, see Table 3-1). 55



~~

]OT G
9 <+
84

Peak
T+

-]
B
' o .6 4+
©
o
[1-]
AV
[3°]
QL
(=
15
N
[V
~
>
[N
3
Z H-8  FIESTNE PowER DRIVE.
-3 -hn -_.-_—-' H.-5

s 1.0 R
Normalized Load FZ/FzR o

Figure 3.23. '"Peak and slide" values of Fx/F; vs. load for individual
truck tires—superimposed within the envelope of data taken
on eight truck and bus tires at 55 mph (for code number
identifications, see Table 3-1).

NergESY 56




As shown in Figures 3.24 and 3.25, the i-'y/Fz performance
of the heavy truck and bus tire sample at two values of vertical

load is summarized. The plots indicate the envelope of responses i
obtained with all eight tires at the test velocity of 20 mph.

‘The sensitivity of individual tires to changes in vertical load

spanning the range from 0.5 to 1.5 times rated load is presented

in Appendix C. An example of a typical tire's Fy/Fz performance

over the load range is shown in Figure 3.26.

Examination of the envelope summaries and individual load
sensitivities reveals a number of findings pertaining to specific
tire constructions and to heavy vehicle tires in general. As
illustrated in Figures 3.24 and 3.25, we observe that, at the higher
load value, the range of behavior of the sample is more condensed
and absolute values of normalized lateral traction are reduced over
values of s1ip angle. Clearly, as was established previously with
flat-bed measurements, Fy/Fz performance at small slip angles reduces
with increasing load as a manifestation of the concave (downward) -
curvature of the Ca sensitivity to load.

The reduction of Fy/Fz with Toad at higher s1ip angles derives S
from the same sensitivity of the frictional coupling mechanism as
influenced the load sensitivity of peak values of longitudinal
traction. Indeed, the average reduction in Fy/Fz at a = 20°
deriving from the load variation over the 0.5 to 1.5x FZR range is
seen to be about -0.12 which compares closely with the average

......

.(Fx/Fz)péak reduction of -0.10. Certain tires, however, depart
markedly from the average sensitivity of peak Fy/FZ to load. The
indicated radial-type bus tire, for example, falls by 0.25 in its
Fy/Fz peak value while the bias-ply bus tire shows virtually zero
reduction in Fy/FZ over the 0.5 to 1.5 FzR load range.

As can be seen in the specific tire examples overlaid on
Figures 3.24 and 3.25, the occurrence of the saturated shear force,
or "peak," Fy/Fz condition is not uniquely tied to any given value
of sTip angle. Thus, for example, certain radial tires have reached
their friction-limited condition in the vicinity of o = 12° at the
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e

FZ = 0.5 FzR condition while the same tire is not yet saturated at
a = 20° under the 1.5 FzR load condition. This fundamental pro-
perty of the side force response of pneumatic tires requires that
we pay particular attention to the siip values at which saturation'
accurs as well as to. the limit traction levels themselves.

In this vein, we can draw certain marked distinctions among
the 1imit traction behavior of the various tire types represented.
Radial tires in the sample, for example, typically peak in Fy/Fz
at lower slip angles than do bias-ply specimens. This performance
can be shown to follow directly from the elevated values of corner-
ing stiffness characterizing the radials. Additionally, at the lower
vertical load value, the radial samples exhibit a distinct negative
slope in their Ey/Fz versus o relationship in the slip angle regime
above a« = 12°. While the various sizes of bias-ply tires exhibit
somewhat mixed results, they generally indicate a positive slope
in Fy/Fz versus a up to the 20° value of a, at all loads examined.
Further, at the 1.5 FZR condition, the bias-ply tires exhibit rather
steep slopes indicating that actual side force saturation may not
occur until o attains values in the proximity of 30°. In line
with this observation, the lug-type tire is particularly notable
as a construction variety which, by dint of its compliant tread

structure and low Ca behavior, tends to saturate at quite high values
of a.

Shown in Figures 3.27, 3.28, and 3.29, the envelopes of Fy/FZ

versus o responses obtained at rated load and at three values of

velocity are presented. The ranges of traction performance indicated
at each.value velocity are similar to those observed at each of the
two extreme values of vertical load. Going from the 20- to 55-mph
velocity condition, the only noticeable feature is that very little,
if any, net reduction in Fy/Fz peak results from the velocity incre-
ment. Indeed, individual plots of each tire's velocity sensitivity,
such as typified by the example of Figure 3.30, indicate remarkably
Tow changes in Fy/FZ behavior with test speed. Additionally, the
summary plots of Figures 3.27, 3.28, and 3.29 indicate only minor
changes in Fy/FZ/a shape and in the rank order of the illustrated
exampie tires over the velocity range.
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Figure 3.29. Envelope and specific examples of (Fy/F, vs. o measure-

ments taken for 8 heavy truck and bus tires at 1.0 FzR
and 55 mph.
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and 40 mph.
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Both the 30-mph and 50-mph responses serve to confirm the
often-repeated finding, here, that the differences in vehicle
response'gain deriving from the common installation of alternative
tire selections at all wheel positions (no tire mix) are
generally small. Thus, for example, we-.see a rather small dis-
tinction between results obtained with the bias-ply tire, H1,
and the stiff radial, H4. A somewhat more significant departure
derives, however, in the case of the anomalous characteristics (in
terms of Ca/Fz’ at least) afforded by the radial sample, H6.

4.2.5 Simulation Results - Heavy Bus. The GMC intercity
coach was simulated on the APL hybrid computer with three sets of |
tires and in both the Toaded and empty conditions. An expected,
but nonetheless, important feature of the results of these calcu-
latijons is that the unloaded vehicle exhibits decidedly less under-
steer than does- the loaded-vehicle.. This result is explained by
noting that the empty vehicle has.a rearward biased -load center,
with its engine cantilevered-well aft of the rear axle. As the
bus becomes loaded, with its passenger and cargo areas located
forward of the empty vehicle's mass center, the total vehicle c.g.
is translated forward considerably. Since bothr.the bias- and
radial-ply bus tires exhibited a significant curvature of their
Ca/Fz relationship, the forward translation of the mass center is
inadequately compensated by the upward increment in front tire

. cornering stiffness. Accordingly, the expression

(SL_.- .E_;)
C c .
az a]

becomes increasingly positive (more understeer) as the bus is
loaded.

In Figures 4.17 and 4.18, the trapezoidal steer response
of the bus is shown for simulations at 30 and 50 mph and for the
Toaded and unloaded vehicle configurations. Differences in
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Uniroyal 10.00-20F, Rim 8 in

Inflatior Pressure 100 psi

47

'I,-l_léf Speed Slip Vertical Load, 1lb Ren
No. mph Angle 2715 5430 70C0 No. Remarks
20 F X - - 11 Original
40 - - x 12 |" HSRI Sckedule
7 55 x x4 ‘ x 13 J
40 x x . 14 | jAdditional
20 - x | x 115 i |TIRF Schedule
20 ) . ) 16 ‘I Original
40 SERRE S - t ( HSRI Schedule
8 55 x x | ¢x 18
40 i x x 19 | |Additional
20 x - x 20 | JTIRF Schedule
20 ) - x 21 ]
‘ 9 40 ) < ) 22 LOriginal
55 P .. ) i 23 !Jf HSRI Schedule
Table C-3. TIRF TEST SCHEDULE - CORNERING TESTS




—243 -

TIRF .
t d, 1b
Tire Speed Slip Vertical Lia Run
No. mph Angle 2715 4500 -- No. Remarks
11 55 E - x 24
20 0 X X 24
40 E - x 25 || Original
10 \
40 0o - x x 25 HSRI Schedule
20 E - x 26 !;-\(Incomplete}
55 >0 x x 26 N\
12 20 E - x 26 | Repeat
55 0 x - 26 it
1N
55 0 x - 27 j”‘ Répeat

*Instead of 5430 lb, as scheduled by HSRI

Table C-4. 'TIRF TEST SCHEDULE - BRAKING/CORNERING TESTS

Longitudinal Slip From 0 to -1
Uniroyal 10.00-20F, Rim 8 in

Inflation Pressure 100 psi

48
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