APPENDIX C: ALF PAVEMENT RUT DEPTH DATA
1. Rut Depth Data

Tables 106 to 119 provide the rut depth data for each ALF pavement test.
Both the raw data and the data from the Gauss-Newton model are provided.
Figure 69 graphically shows the rut depths in the asphalt pavement Tayer,
including confidence bands based on +2c for the pavement tests at 58 °C.
Figure 70 shows the rut depths in the asphalt pavement layer for the mixtures
with unmodified binders at all pavement test temperatures. Figure 71 shows
the rut depths in the asphalt pavement layer for the mixtures with modified
binders at all pavement test temperatures.

2. Downward Only Rut Depth vs. Peak-to-Valley Rut Depth

The downward only rut depths using the survey rod and level and the
peak-to-valley rut depths from the transverse profiles were compared to
determine if they would provide the same conclusions regarding the relative
rutting performances of the asphalt pavement layers. The downward only
rut depth is the rut depth based on the original surface elevation of the
pavement. The peak-to-valley rut depth is the rut depth that includes
any uplift of mixture outside the wheelpath. The transverse profile data
were extensive. However, these profiles alone could not be used to deter-
mine the rutting performances of the various asphalt mixtures because of the
variable amount of rutting in the crushed aggregate base layer from test to
test. The asphalt mixtures were compared using the data from the rod and
level technique. These data were measured at only three locations. The
usefulness of the transverse profiles was also diminished by the computer
program used to obtain and store the data. Some of the profiles were not
usable because of hardware and software problems.

The transverse profiles for each ALF test site were measured at eight
stations during each distress survey. The profile was measured five times at
each station and the data averaged. For each of the eight average profiles,
the minimum value was considered the valley. The average of the two maximum
values on each side of the wheelpath was considered the peak. Six of the
eight profiles were used in the analysis. The profiles from the first and
eighth stations were not used because these stations were not close to the
pins used by the rod and level technique. The average transverse profiles
for 14 test sites are shown in figures 72 to 85. The unit for the transverse
points in these figures is inches, where 1 inch equals 25.4 mm.

Table 120 provides the wheel passes at total rut depth of 20 mm for the
14 test sites. The total rut depth is the rut depth from all pavement layers.
The rankings provided by the two techniques are not identical, but they are
close. The two sets of wheel passes provided an r2 of 0.90. Table 120 shows
that the number of wheel passes for lane 7, site 1 was higher using the peak-
to-valley rut depth (10,650 vs. 11,030). This Tane contained the Styrelf
surface mixture. The wheel passes for the peak-to-valley rut depth should
always be equal to or lower than the wheel passes for the downward only rut
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depth. This discrepancy was attributed to the difference in the number of
survey locations: three locations were used for the rod and level technique
while six Tocations were used for the transverse profiles. Based on this
finding, it is recommended that a minimum of six locations be used for the
rod and level technique in future studies.

The two methods provided wheel passes for lane 5, site 1 that were not
close to each other (6,070 vs. 1,910). This lane contained the AC-10 (PG 65)
surface mixture. Differences in how the peaks developed in relationship to
the valley was found to be the main reason for this. For example, figure 80
shows that there was a sharp increase in the heights of the peaks around
5,000 wheel passes, especially for the peak on the right side of the wheel-
path. A reason for why this pavement deformed differently than the other
pavements could not be established.

Figures 72, 73, 74, 76, and 77 show that the amount of uplift outside

the wheelpath was very Tow for the pavements with the modified binders, even
though the percent rut depth from viscous flow, which does not include the
rut depth from densification, was significant in all five tests. The percent
rut depth from viscous flow ranged from 45 to 75 percent. As expected, this
percentage increased as the susceptibilities of the mixtures to rutting in-
creased. Another observation was that when an asphalt pavement layer rutted
quickly, the uplift outside the wheelpath started to occur at less than 100
ALF wheel passes. An example of this is shown in figure 85. This indicates
that rutting from viscous flow and densification occurred at the same time.

Table 121 shows the wheel passes that provided a rut depth of 20 mm
in the asphalt pavement layer. The amount of rutting in the Tower Tayers
was subtracted from the total rut depth provided by both the rod and level
technique and the transverse profiles. The rutting in the lower Tayers was
provided by the rod and Tevel technique. The wheel passes were dissimilar
for the three best performing pavements. The relationships between rut
depth and wheel passes were relatively flat for these mixture at a rut
depth of 20 mm. This meant that the error in the number of wheel passes
was potentially very large. The two sets of wheel passes provided an r? of
0.96 without these three mixtures. The rankings also differed for Lane 5,
site 1, containing the AC-10 (PG 65) surface mixture (21,720 vs. 3,780).

Table 122 shows the data for the Novophalt and Styrelf pavement tests
at 58 and 70 °C. The Novophalt surface mixture performed better than the
Styrelf surface mixture using both the downward only and the peak-to-valley
rut depths. Therefore, the discrepancy between G*/sind and ALF pavement
rutting performance was not related to the type of rut depth measurement.

The eight transverse profiles also provide Tongitudinal profiles with a
distance of 1.2 m between the points. These data are not included in this
report. The amount of variability in the longitudinal direction and the
changes in this variability with wheel passes indicated that at least six
locations should be used for the rod and level technique.

292



£62

Table 106. Rut depth, lane 5 site 4 at 46 °C.

Table 107. Rut depth, lane 3 site 3 at 46 °C.

AC-10
Passes | Asphalt Layer, mm Total, mm

Raw | Model Raw | Model

0 0.0 0.0 0.0 0.0

10 1.8 3.1 1.8 26

100 4.1 49 42 49

500 6.5 6.9 6.8 7.7

1000 7.6 8.0 8.1 9.4
5000 11.7 11.1 15.0 14.8
10000 13.5 12.9 18.0 18.0
15000 14.5 14.0 20.2 20.1
25000 16.3 15.6 245 23.3
40000 18.1 17.2 27.9 26.5
50000 18.7 18.0 29.7 28.3
75000 19.2 19.6 31.8 317
100000 | 19.9 20.8 33.8 344
125000 | 20.8 21.8 34.6 36.6

AC-5
Passes Asphalt Layer, mm Total, mm
Raw | Model Raw | Model

0 0.0 0.0 0.0 0.0
10 1.8 4.0 25 47
100 46 5.8 5.9 74
500 7.3 7.5 9.8 10.1
1000 8.4 8.4 11.3 11.56
5000 11.8 11.0 16.8 15.8
10000 13.3 12.3 19.4 18.1
15000 13.9 13.2 20.4 19.6
25000 15.3 14.3 22.7 21.7
50000 16.6 16.0 25.5 24.8
75000 17.4 17.1 26.6 26.9
100000 18.1 18.0 28.2 28.5
125000 18.6 18.6 29.4 29.7
150000 19.1 19.2 30.8 30.8
175000 19.4 19.7 31.8 31.8
200000 19.5 201 31.9 326
225000 20.1 20.5 33.2 334
250000 20.2 20.9 33.7 341
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Table 108. Rut depth, lane 5 site 1 at 52 °C.

Table 109. Rut depth, lane 6 site 1 at 52 °C.

AC-10
Passes | Asphalt Layer, mm Total, mm

Raw [ Model Raw [ Model

0 0.0 0.0 0.0 0.0

1 0.1 1.0 0.1 0.8

10 1.3 2.0 1.4 1.9

100 4.3 4.0 47 45

500 7.5 6.5 8.7 8.0
5000 12.1 12.9 17.7 18.6
10000 16.2 15.9 241 24.0
15000 18.2 17.9 28.2 27.8
20000 19.7 19.5 30.7 30.9
25000 20.6 20.9 335 335

Table 110. Rut depth, lane 9 site 3 at 52 °C.

AC -5
Passes | Asphalt Layer, mm Total, mm

Raw | Model Raw [ Model

0 0.0 0.0 0.0 0.0

10 5.1 4.1 4.9 3.2

100 7.8 8.2 8.2 7.9
1000 15.7 16.4 17.7 19.6
2500 21.7 216 29.0 28.2
3500 24 1 23.8 32.4 32.2

AC-20
| Passes |Asphalt Layer, mm Total, mm

Raw | Model Raw | Model

0 0.0 0.0 0.0 0.0

1 0.1 2.0 0.2 2.0
10 2.0 3.2 2.2 34
100 49 49 5.3 5.8
500 6.1 6.7 7.7 8.5
5000 10.3 10.3 14.4 14.6
10000 12.6 11.8 18.2 17.2
15000 13.8 12.7 19.7 18.9
25000 14.6 14.0 21.9 21.3
40000 16.2 15.3 25.3 23.8
65000 17.1 16.8 277 26.7
90000 18.0 17.9 29.4 28.9
115000 [ 19.0 18.8 31.1 30.6
140000 | 18.9 19.5 32.3 32.0
158300 [ 19.3 19.9 324 33.0
165000 [ 19.3 20.1 32.7 33.3
190000 | 20.1 206 341 34.4
215000 | 20.6 211 34.7 35.4
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Table 111. Asphalt layer rut depth at 58° C, mm, raw data.

Lane number

9 5 10 7 8 1 12
Passes AC-5 AC-10 AC-20 Styrelf JNovophal AC-5B AC-20B
S1 s2 | Avg. sS4 s2 S1 s2 | Aag. | s3 | s4 S2 S2 S1 s2 | Avg. S3 S1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.2 0.2 0.2 0.2 1.9 0.6 1.3 0.2 0.2 -0.2 0.3 0.1 0.5
10 4.3 3.0 3.7 4.8 29 4.6 2.8 3.7 23 1.7 1.5 0.7 21 24 22 26 34
100 10.1 9.6 9.8 10.0 6.3 8.8 8.0 84 55 4.6 35 2.2 54 57 56 4.6 58
500 16.0 14.5 15.2 19.4 11.9 12.3 13.8 13.1 7.8 7.6 56 3.4 8.8 10.1 94 7.6 9.3
900 224
1000 21.1 9.8 15.4 14.7 14.2 15.5 14.9 99 93 6.3 29 9.3 10.6 10.0 8.6 10.6
1500 23.5 NA
2000 30.9 223 26.6 20.7 134
3000 23.8 19.8 11.9 15.2 13.6 10.6
4000 27.4 16.9
5000 27.2 27.4 27.3 16.5 14.0 71 29 13.8 18.1 16.0 11.3 14.4
7000 249 15.7
10000 271 36.3 31.7 19.3 19.6 12.0 4.4 177 223 20.0 13.5 15.2
15000 19.9 207 20.8 236 222
20000 227 22.3 216 241 229 16.7
21000 25.0
22000 24.6
23000 24.3
24000 249
25000 14.3 23.4
25100 18.2
35500 58
50000 16.6 19.0 206
60000 19.6 209
75000 17.0 20.2 21.2
82000 20.3
85500 7.7 21.9
100000 16.9
110500 76
125000 176 229
135500 8.5
150000 17.9 235
160500 8.9
175000 18.2
176735 23.5
185500 9.2
200000 181 241
208805 9.2

Avg. = The average of sites 1 and 2.
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Table 112. Asphalt layer rut depth at 58° C, mm, model data.

Lane Number

Passes 9 5 10 7 8 12
AC-5 AC-10 AC-20 Styrelf {Novophalt AC-5B AC-20 B
S1 s2 | Avg. | sa s2 s1 | s2 | ag [ s3 | sa S2 s2 | st s2 | Avg. | s3 S1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 14 1.1 13 2.1 0.8 24 1.9 22 1.5 1.1 1.5 0.6 1.2 1.9 1.6 2.0 29
10 3.5 33 34 46 24 44 3.8 4.1 28 23 25 1.0 24 3.5 3.0 3.2 44
100 87 9.4 9.1 10.5 6.1 8.2 75 7.9 53 45 40 1.6 47 6.3 58 52 6.5
500 16.5 19.6 18.1 18.5 11.6 127 121 125 8.3 74 56 24 7.5 9.5 8.6 7.3 87
1000 17 27.0 243 237 154 18.3 14.9 15.2 10.0 9.1 6.5 238 9.1 114 10.4 8.5 9.8
1500 25.5 32.5 28.8 274 18.2 17.0 16.8 17.0 111 10.3 741 3.0 10.3 128 1.6 8.2 10.5
2000 28.6 371 327 30.3 204 184 18.3 18.4 12.1 11.3 7.5 3.2 1.2 13.6 126 9.8 11.9
2730 324 42.8 374 33.8 23.2 20.0 20.0 201 13.1 124 8.0 35 12.2 14.7 13.7 104 17
3000 336 447 38.9 35.0 241 20.5 206 207 13.5 12.8 8.2 3.5 126 15.1 14.1 10.7 1.9
4000 37.7 51.0 441 38.7 271 221 224 224 146 13.9 8.7 38 136 16.2 15.2 113 12,5
5000 41.2 56.5 48.5 41.8 296 23.5 239 239 15.5 14.9 9.1 4.0 146 17.2 16.2 11.8 13.0
7000 471 65.9 56.0 47.2 34.0 25.7 - 26.4 26.2 17.0 16.5 9.7 4.3 16.0 18.8 17.7 127 13.8
10000 54.3 776 65.2 53.6 39.3 28.3 294 29.0 18.7 184 10.5 46 17.8 206 19.6 13.7 14.7
15000 63.8 93.5 776 61.9 46.3 315 331 32,5 209 20.8 14 5.1 20.0 228 21.9 14.9 15.8
20000 71.5 106.7 87.8 68.5 52.0 341 36.1 353 22,6 227 121 54 217 246 23.7 15.8 16.6
21000 729 109.1 89.7 69.7 §3.1 34.5 36.6 358 229 23.0 123 55 220 249 24.0 16.0 16.7
22000 74.3 1114 91.5 70.8 54.1 34.9 371 36.2 23.2 234 124 56 22.3 25.2 243 16.1 16.9
23000 75.6 113.7 23.2 720 55.0 354 376 36.7 235 237 12.5 586 226 255 246 16.3 17.0
24000 76.9 116.0 94.9 731 56.0 358 381 371 23.8 240 12.6 87 229 258 24.9 16.4 171
25000 78.2 118.2 96.6 74.1 56.9 36.2 385 376 241 243 127 5.7 23.2 26.0 251 16.6 17.3
25100 78.3 1184 96.8 74.2 §7.0 36.2 386 376 241 243 127 5.7 23.2 26.1 252 16.8 17.3
35500 89.9 138.8 112.3 83.9 65.7 39.7 428 41.5 26.5 270 137 6.2 257 285 277 17.8 18.4
50000 103.0 162.4 130.0 94.7 75.5 438 473 45.7 20.1 30.0 147 6.7 28.3 311 304 19.2 18.5
60000 110.8 176.6 140.6 1011 81.2 457 50.0 48.1 306 31.7 15.2 7.0 29.9 326 31.9 19.9 20.1
75000 1211 195.7 1547 109.4 89.0 48.5 534 51.2 325 33.9 16.0 7.3 318 346 34.0 20.9 21.0
85500 127.5 207.8 163.6 114.6 3.8 50.3 55.5 §3.1 33.7 35.3 16.4 76 33.1 35.8 35.2 21.4 214
100000 135.7 2233 175.0 1211 100.0 52.4 §8.1 §5.5 36.2 37.0 17.0 78 346 37.2 36.7 22.1 220
110500 141.2 233.7 1827 125.5 104.1 53.9 59.8 571 36.1 38.1 17.3 8.0 35.6 38.2 377 228 224
125000 148.3 247.4 1826 131.1 108.5 56.7 62.1 59.1 374 39.6 17.8 8.2 36.9 394 39.0 23.2 229
135500 153.2 256.7 189.3 134.9 113.1 56.9 63.6 60.5 38.2 40.6 18.1 8.4 37.8 40.3 39.9 236 233
150000 159.5 269.0 208.2 139.8 117.8 58.5 66.5 62.3 39.3 418 184 8.6 38.9 413 410 24.1 3.7
160500 163.9 277.4 2143 143.2 1211 59.5 66.8 83.5 40.0 427 18.7 87 39.7 42.1 418 24.4 240
175000 169.6 288.7 2224 1476 1255 60.9 68.6 65.0 410 43.9 19.0 8.9 407 43.0 428 24.9 243
176735 170.3 290.0 2234 148.2 126.0 61.1 68.8 65.2 411 44.0 191 8.9 40.8 4341 429 24.9 244
185500 173.6 206.5 228.0 150.7 128.5 61.9 69.8 66.1 416 446 19.3 9.0 414 43.7 43.5 252 246
200000 178.9 306.9 2355 154.8 132.5 63.1 7.3 67.5 42.5 45.7 19.6 9.2 423 445 444 256 24.9
208805 182.0 313.0 239.9 157.2 134.8 63.9 723 68.3 43.0 46.3 19.8 9.3 428 45.0 44.9 258 251
1000000 3304 842.5 469.4 273.7 254.6 97.2 114.9 108.3 66.0 74.4 27.4 13.2 67.3 67.5 69.0 35.8 33.1

Avg. = The average of sites 1 and 2.
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Table 113. Total rut depth at 58 °C, mm, raw data.

Lane Number

9 5 10 7 8 11 12
Passes AC-5 AC-10 AC-20 Styrelf {Novophait] AC-5B AC-208B
s1 s2_ [ Avg [ s4 s2 s1 s2 | ag. | s3 | s4 s2 s2_| st s2 | Avg | 83 st
0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.2 0.2 0.2 0.3 20 07 14 0.3 0.3 0.1 05 03 0.6
10 43 4.1 42 5.9 31 48 29 3.9 3.1 17 1.8 24 23 26 25 3.0 36
100 10.5 10.8 10.6 1.5 7.2 8.9 8.1 8.5 6.5 46 38 5.1 57 6.0 58 5.0 6.3
500 18.2 216 19.9 218 13.8 135 14.0 13.8 9.0 8.0 6.8 75 9.0 10.4 9.7 9.2 9.7
900 25.1
1000 26.0 30.3 282 18.8 16.6 16.2 16.4 117 10.5 8.2 9.6 1.3 114 1.3 10.2 11.0
1500 316
2000 415 40.1 40.8 255 14.2
3000 29.8 22.7 16.3 16.5 16.4 11.0
4000 34.0 183
5000 26.4 28.0 27.2 19.5 16.8 11.0 1.0 18.6 19.5 19.1 14.4 157
7000 202 214
10000 328 36.9 348 237 226 18.1 15.2 23.9 24.4 24.1 18.0 173
15000 24.7 237 27.6 28.4 28.0
20000 28.0 215 29.2 322 211
21000 338
22000 346
23000 348
24000 357
25000 228 0.0 313
25100 21.0
35500 186
50000 26.4 25.3 24.4
60000 26.3 253
75000 28.2 27.8 26.1
82000 27.8
85500 223 27.2
100000 20.8
110500 266
125000 30.7 28.8
135500 29.1
156000 31.2 29.7
160500 27.7
175000 320
176735 30.0
185500 28.0
200000 323 307
208805 29.3

Avg. = The average of sites 1 and 2.
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Table 114. Total rut depth at 58 °C, mm, model data.

Lane Number

Passes 9 5 10 7 8 12
AC-5 AC-10 AC-20 Styrelf jNovophaltf AC-5B AC-20B
st s2 | Avg. | sa s2 s1 | s2 | A | s3 T sa | s2 s2 | st s2 | Avg. | s3 S1
0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 © 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
1 0.8 14 1.1 26 1.0 23 1.6 1.8 17 1.0 1.6 16 1.2 1.0 11 2.0 25
10 26 39 33 56 27 4.4 34 40 3.2 2.2 28 28 286 22 24 35 4.0
100 8.4 10.7 9.9 122 74 8.6 78 8.2 6.2 47 5.1 48 54 5.0 52 6.0 6.5
500 19.1 219 21.2 21.0 14.0 13.7 131 136 98 8.0 7.6 71 9.1 8.8 9.0 8.7 9.1
1000 27.2 208 206 26.5 18.8 16.7 16.6 17.0 11.9 10.1 9.1 84 113 113 114 10.2 10.5
1500 33.5 357 358 304 223 18.8 19.1 19.3 133 11.6 10.0 9.2 12.9 13.0 131 1.2 1.4
2000 38.7 40.5 411 33.5 25.2 204 211 211 14.5 127 10.8 0.9 14.2 144 14.4 12.0 121
2730 454 46.5 47.7 372 28.7 223 23.5 233 15.8 14.0 117 106 15.6 16.1 16.0 12.9 12.9
3000 476 48.5 49.9 384 2989 23.0 24.2 240 16.3 145 1.9 10.9 16.1 18.7 16.5 13.2 13.2
4000 56.1 §5.1 §7.2 423 33.8 25.0 287 263 176 16.9 128 118 1.7 18.5 18.2 14.1 14.0
5000 61.8 60.8 63.6 456 371 26.6 28.8 28.2 18.8 17.2 13.6 12.2 19.0 20.0 19.6 14.9 14.7
7000 733 706 746 511 428 29.3 324 31.3 207 19.2 148 13.3 211 225 220 16.1 187
10000 87.9 826 884 57.6 49.8 325 36.6 351 229 216 16.2 144 . 237 255 248 17.5 17.0
15000 108.0 98.9 107.2 66.1 59.2 36.6 42.0 39.9 257 24.7 17.9 15.9 27.0 29.5 284 19.2 18.5
20000 125.1 112.3 123.0 728 66.8 39.7 46.3 43.7 279 27.2 19.3 17.0 298 326 313 20.5 19.6
21000 128.2 1148 125.9 74.0 68.2 40.3 471 443 283 276 19.5 17.2 30.0 332 318 20.7 19.8
22000 1313 117.2 128.7 75.2 69.6 40.8 47.9 45.0 28.7 28.1 19.7 17.4 30.5 33.8 323 21.0 20.0
23000 134.3 119.5 1314 76.3 70.9 414 48.6 456 29.1 28.5 20.0 176 30.9 343 328 21.2 20.2
24000 137.2 121.8 134.1 775 722 419 493 46.2 294 289 20.2 17.8 313 348 333 21.4 203
25000 140.1 124.0 136.8 78.5 735 424 50.0 46.8 298 293 20.4 17.9 31.8 353 337 216 205
25100 140.4 124.2 137.0 786 736 424 50.1 46.9 298 29.3 204 18.0 31.8 354 338 218 20.5
35500 167.5 1449 161.6 88.4 85.2 46.9 56.4 52.3 329 329 223 19.5 35.5 . 40.0 38.0 234 221
50000 1994 168.6 190.2 99.2 98.6 51.8 63.4 58.3 38.3 36.9 243 211 39.6 45.2 426 25.4 237
60000 218.8 182.8 207.5 105.5 106.5 546 67.5 61.7 38.2 30.2 254 2241 420 48.2 453 26.5 246
75000 245.1 201.8 2307 1138 117.0 58.2 728" 66.2 40.7 422 26.9 233 451 52.1 48.8 27.9 25.8
85500 262.0 2138 2456 118.9 1237 60.5 76.2 69.0 423 440 278 240 471 54.6 51.0 28.8 26.5
100000 283.8 220.2 264.6 1254 132.2 63.3 80.4 725 442 46.4 289 249 49.5 57.7 53.8 29.8 274
110500 208.6 239.6 2775 129.7 137.9 65.1 83.2 74.9 455 47.9 29.7 255 51.1 59.8 86.7 30.5 28.0
125000 317.9 253.0 2942 136.2 146.3 67.5 86.7 77.8 471 50.0 30.6 26.3 63.1 624 58.0 314 28.7
135500 331.2 262.2 305.8 139.0 150.4 69.1 89.2 79.8 48.2 §1.3 31.2 26.8 54.5 64.3 59.6 32.0 29.2
150000 348.8 274.3 320.9 1438 157.0 711 92.3 824 4986 53.1 320 274 56.3 66.6 61.7 32.8 29.8
160500 361.0 282.6 3314 1471 1616 725 94.5 84.2 50.6 54.3 326 27.9 57.6 68.2 63.1 33.3 30.2
175000 377.3 293.7 3454 151.5 167.6 74.4 97.3 86.5 51.8 55.9 333 284 59.2 703 65.0 340 30.8
176735 379.2 295.0 347.0 152.0 168.3 746 97.6 86.8 52.0 56.0 33.4 28.5 59.4 70.6 65.2 341 30.8
185500 3886 301.4 355.1 154.5 171.8 75.6 99.3 88.2 527 56.9 33.8 28.8 60.3 71.8 66.3 344 31.1
200000 403.8 3116 368.0 158.5 177.4 77.3 101.9 90.3 53.8 58.4 344 294 61.8 73.8 68.0 35.1 31.6
208805 412.8 317.6 3756 160.8 180.7 783 1034 - 915 54.5 59.2 348 29.7 62.6 749 69.0 364 31.9
1000000 916.1 635.6 791.7 2729 351.0 123.1 176.8 150.0 85.2 99.68 51.7 43.0 103.4 130.4 116.9 51.0 44.2

Avg. = The average of sites 1 and 2.




Table 115. Rut depth, lane 6 site 2 at 64 °C.

AC-20
Passes | Asphalt Layer, mm Total, mm

Raw | Model Raw | Model

0 0.0 0.0 0.0 0.0

10 29 29 3.0 3.9

30 3.9 4.0 5.5 54

100 5.3 57 7.5 7.8
300 7.4 7.9 10.8 10.8
1000 12.3 113 16.2 16.4
3000 16.4 15.6 223 214
4000 16.8 17.0 23.0 23.3
5000 17.5 18.1 242 249
6000 18.5 19.1 255 26.3
8000 21.2 20.8 29.1 28.6

Table 116. Asphalt layer rut depth at 70 °C, mm.
Lane Number
7 8
Passes Styrelf Novophalt
Site 1 Site 1
Raw | Model Raw | Model
0 0.0 0.0 0.0 0.0
1 0.8 3.0 1.4 2.3
10 2.5 4.3 3.5 34
100 6.3 6.4 5.6 5.0
500 8.7 8.3 1.7 6.6
1000 10.1 9.3 8.2 7.4
5000 13.6 12.2 9.1 9.8
10000 14.9 13.7 10.7 11.0
25000 17.0 15.9 11.3 12.8
50000 18.3 17.9 14.0 14.4
75000 18.6 1.1 16.3 16.5
100000 | 19.1 20.1 16.2 16.2
125000 | 19.7 20.8 18.3 16.9

Table 117. Total rut depth at 70 °C, mm.

Lane number
7 8
Passes Styrelf Novophalt
Site 1 Site 1

Raw | Model Raw | Model

0 0.0 0.0 0.0 0.0

1 0.9 2.8 1.5 1.6

10 3.1 4.5 37 2.8

100 7.1 7.4 6.4 5.0

500 10.5 10.4 8.8 7.3

1000 | 12.2 12.1 10.1 8.7
5000 | 17.9 17.0 12.5 12.8
10000 | 20.1 19.7 13.9 15.2
25000 | 25.1 24.0 15.7 19.0
50000 | 28.8 27.8 21.2 22.5
75000 | 30.3 30.3 246 24.8
100000f 31.3 322 26.9 26.6
125000 32.8 33.8 311 28.1
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Table 118. Asphait layer rut depth at 76 °C, mm.

Table 119. Total rut depth at 76 °C, mm.

Lane Number Lane Number
7 8 7 8
Passes Styrelf Novophalt Passes Styrelf Novophait
Site 1 Site 2 Site 1 Site 1

Raw | Model | Raw | Model Raw | Model | Raw | Model

0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0.0

10 2.8 4.0 2.7 26 10 3.8 4.1 3.6 1.8

100 54 5.8 4.6 3.8 100 7.8 6.9 6.1 3.4

500 7.4 7.5 5.8 5.0 500 10.6 9.9 8.0 5.3

1000 9.7 8.4 6.7 5.6 1000 12.8 11.6 8.5 6.4
5000 115 10.8 7.6 7.3 5000 16.7 16.7 11.2 10.1
10000 12.6 12.1 8.2 8.2 10000 | 18.5 19.5 12.2 12.2
25000 13.6 14.0 8.9 9.6 25000 | 22.5 24.0 14.6 15.8
50000 16.6 15.6 9.6 10.8 50000 | 28.7 28.1 16.8 19.2
75000 16.5 16.6 9.9 11.6 75000 | 30.0 30.8 19.0 21.5
100000 16.9 17.4 11.7 12.2 100000 | 32.4 329 226 23.3
125000 17.3 18.0 12.4 12.6 125000 | 34.4 34.6 24.3 24.8
150000 18.3 18.6 12.6 13.0 150000 | 36.2 36.0 25.7 26.1
175000 18.9 19.0 13.3 13.4 175000 | 37.9 37.3 26.3 27.3
200000 19.9 19.4 13.5 13.7 200000 | 38.4 38.4 27.9 28.3
225000 20.7 19.8 13.6 13.9 225000 40.0 39.5 29.2 29.3
250000 14.1 14.2 250000 30.5 30.2
275000 14.8 14.4 275000 314 31.0
300000 14.8 14.6 300000 31.4 31.7
325000 14.9 14.8 325000 32.8 325
350000 156.1 16.0 350000 33.0 33.1
375000 15.5 16.2 375000 34.0 33.8
400000 16.6 15.4 400000 342 344
425000 16.4 15.5 425000 35.4 35.0
450000 16.6 16.7 450000 35.5 35.6
475000 16.7 15.8 475000 35.6 36.1
500000 16.4 16.0 500000 35.8 36.6
525000 16.6 16.1 525000 36.6 371
550000 16.4 16.2 550000 37.7 37.6
575000 16.1 16.3 575000 38.1 38.1
600000 16.8 16.5 600000 394 38.5
625000 16.9 16.6 625000 39.5 39.0
650000 17.1 16.7 650000 39.4 394
675000 17.2 16.8 675000 40.0 39.8
700000 17.0 16.9 700000 40.6 40.2
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Figure 70. Measured rut depths in the asphalt pavement layer vs. ALF wheel passes.
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Figure 71. Measured rut depths in the asphalt pavement layer with modified binders vs. ALF wheel passes.
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Figure 72. Transverse profiles for lane 8, site 2, Novophalt (PG 77) surface mixture at 58 °C.




"D, 0/ 18 ainxiw aceuns (/2 9d) JeydoAopN ‘| ays ‘g aue) 1oy sejjosd assonsues] ¢/ ainbig

syuiod 9SlaAsuel |

19 S9 €9 19 65 LS GG €5 IS 6V LV G¥ €V LY 6€ L€ GE €€ LE 6T L2 ST €Z LT 6L LLSLELLL 6 L G €

2

sassed 000°'00¢ —o—
sossed 000'GL) —¥—
sessed 000°0G L —»—
sassed 000°GCl —v—
sassed 000°00} —&—
sessed 000'0§ ——
sassed 000'GZ ——
sassed 000°0L ——
sessed 000°'G —+—
sassed 000° | —e—
sassed 006G ——
sassed 001 —x—
sassed Q| —v—

ssed | -
ssed ) —o—

0c

oy

09

08

wuw ‘uoneas|3

305



Elevation, mm

90¢

T ERT S I o AT RT3

vt -9-0-0-0-0-0-9-0-
(5 L% g mn g | 3B E AL
~ 3 ;én 2l ‘L‘.LAJTLA-I.‘-I-‘-‘-A-LA-LA‘A'¢¥“0"'
- \ 7
N
RNk
e
0 )
5
\

F S S WO S T N N B | T T I T Y Y O N B S| 0 RO O TR T T N T S T | S O I T O T OO T T NN NN N SN SO S S N N

—o— 0 Pass

——1 Pass

—— 10 Passes

—— 100 Passes
—%—500 Passes
—e— 1,000 Passes
—+—5,000 Passes
—=— 10,000 Passes
——25,000 Passes
—o— 50,000 Passes
—— 75,000 Passes
—— 100,000 Passes
—¢ 125,000 Passes
—%— 150,000 Passes
—e— 175,000 Passes
—+— 200,000 Passes

||||||

10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64

Transverse points

Figure 74. Transverse profiles for lane 7, site 2, Styrelf (PG 88) surface mixture at 58 °C.
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Figure 75. Transverse profiles for lane 5, site 4, AC-10 (PG 65) surface mixture at 46 °C.




80¢

Elevation, mm

80

20

||||| I!I((IlIlI(I!I'lI!IIilllII!IlIIIIIIIllll|l))lllIll|\\‘c\\1‘\\\\)5\\\\1!\&\\1\\1(11\1

—o—0 Pass

~&— 10 Passes

—a— 100 Passes
—»— 500 Passes
—%— 1,000 Passes
—o— 5,000 Passes
—+— 10,000 Passes
—— 25,000 Passes
——50,000 Passes
—0— 75,000 Passes
100,000 Passes
—— 125,000 Passes
—¢ 150,000 Passes
—%— 175,000 Passes
—o— 200,000 Passes
—+— 225,000 Passes

1 4 7 1013 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61 64 67 70 73 76 79 82 85 88

Transverse points

Figure 76. Transverse profiles for lane 7, site 3, Styrelf (PG 88) surface mixture at 76 °C.
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Figure 77. Transverse profiles for lane 7, site 1, Styrelf (PG 88) surface mixture at 70 °C.
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Figure 78. Transverse profiles for lane 10, site 4, AC-20 (PG 70) surface mixture at 58 °C.
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Figure 79. Transverse profiles for lane 10, site 3, AC-20 (PG 70) surface mixture at 58 °C.
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Figure 80. Transverse profiles for lane 5, site 1, AC-10 (PG 65) surface mixture at 52 °C.
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Figure 81. Transverse profiles for lane 11, site 1, AC-5 (PG 59) base mixture at 58 °C.
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Figure 82. Transverse profiles for lane 6, site 2, AC-20 (PG 70) surface mixture at 64 °C.
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Figure 83. Transverse profiles for lane 10, site 1, AC-20 (PG 70) surface mixture at 58 °C.
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Figure 84. Transverse profiles for lane 10, site 2, AC-20 (PG 70) surface mixture at 58 °C.
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Table 120.

ALF wheel passes at failure based on the downward

only total rut depth and the peak-to-valley total rut depth.

ALF Wheel Passes

ALF Wheel Passes

Lane Binder Test and Ranking and Ranking

Binder PG Temp at a 20-mm at a 20-mm
Site Grade °C Downward Only Peak-to-Valley
Total Rut Depth | Total Rut Depth
L8 S2 | Novophalt 77 58 39,600 1 55,260 1
L8 Sl Novophalt 77 70 30,840 2 27,420 2
L7 S2 Styrelf 88 58 23,160 3 16,660 3
L5 S4 AC-10 65 46 14,650 4 9.390 5
L7 S3 Styrelf 88 /6 11,160 5 8,430 6
L7 S1 Styrelf 88 70 10,650 6 11,030 4
L10 S4 AC-20 70 58 7,930 7 4,880 7
L10 S8 AC-20 /0 58 6.210 8 3,800 9
L5 S1 AC-10 65 52 6,070 9 1,910 10
L11 S1 AC-5 Base 59 58 5,900 10 4,090 8
L6 S2 AC-20 70 64 2,410 11 1,210 12
L10 s1 AC-20 70 58 1,860 12 1,510 11
L10 S2 AC-20 70 58 1,710 13 966 13
L5 S2 AC-10 65 58 1,160 14 544 14
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Table 121.

ALF wheel passes at failure based on the downward only rut depth
and the peak-to-valley rut depth in the asphalt pavement Tayer alone.

ALF Wheel Passes
and Ranking

ALF Wheel Passes
and Ranking

Lane Binder Test at a 20-mm at a 20-mm
& Binder PG Temp Downward Only Peak-to-Valley

Site Grade °C Rut Depth Rut Depth
in the Asphalt in the Asphalt
Pavement Layer Pavement Layer
L8 S2 | Novophalt 77 58 6,000,000 1 |>9,000,000 | 1
L8 S1 | Novophalt | 77 70 340,000 2 268,000 3
L7 S3 Styrelf 88 76 236,000 3 528.000 2
L7 S2 Styrelf 88 58 220,000 4 225,000 4
L7 S1 Styrelf 88 70 98,300 5 113,000 5
L5 S4 AC-10 65 46 82,920 6 43,560 6
L5 SI AC-10 65 52 21,720 7 3,780 10
L11 S1 | AC-5 Base 59 58 15,000 8 9,950 7
L10 S4 AC-20 70 58 13,180 9 7,430 8
L10 S3 AC-20 70 58 12,720 10 6.560 9
L6 S2 AC-20 70 64 7,000 11 2,490 11
L10 S1 AC-20 70 58 2,740 12 1,950 12
L10 S2 AC-20 70 58 2,720 13 1,030 13
L5 S2 AC-10 65 58 1,900 14 800 14
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Table 122.

ALF wheel passes at failure for
the Novophalt and Styrelf surface mixtures.

Lane Binder Test Downward Only Peak-to-Valley
Binder PG Temp Total Total

Site Grade °C Rut Depth Rut Depth
L8 Si Novophalt 77 70 30,840 1 27,420 1
L7 S1 Styrelf 88 70 10,650 2 11,030 2
L8 S2 Novophalt 77 58 39,600 1 55,260 1
L7 S2 Styrelf 88 58 23,160 2 16,660 2
Downward Only Peak-to-Valley

Rut Depth Rut Depth
in the Asphalt in the Asphalt
Pavement Layer Pavement Layer
L8 S1 Novophalt 77 70 340,000 1 268,000 1
L7 S1 Styrelf 88 70 98,300 2 113,000 2
L8 S2 Novophalt 77 58 6,000,000 1 | >9,000,000 | 1
L7 S2 Styrelf 88 58 220,000 2 225,000 2
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