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Why Use RAP?

e Aggregate in shorter supply

* Reduce landfill

* RAP is hard aggregate

¢ Lower asphalt content

* Lower cost of mix

* NCHRP Project 9-12 says RAP OK

¢ Use of Reclaimed Asphalt Pavement (RAP) using
Superpave Specifications (FHWA/IN/JTRP-2002/6)
e How much can you use without changing something

Materials

e RAP from each of the three region of Alaska
Department of Transportation and Public
Facilities (AKDOT & PF)

¢ 2 asphalt from each region was obtain by
AKDOT & PF
— Northern PG52-34 and PG64-34
— Central PG52-28 and PG64-34
— Southern PG58-28 and PG64-28




Asphalt Recovery and Testing

¢ Asphalt content was determined by centrifuge
extraction and mineral matter extracted

¢ Asphalt binder recovered by solvent extraction using

rotary evaporator

e Each region informed Mactec what their asphalt
content is in standard mixes using current asphalts.

¢ RAP asphalt blended back proportional with neat
asphalt and complete PG testing. The proportions

will be 15, 20 and 25% RAP binder.
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Pavement Decision Criteria

RA
NR P% at,deg.C
,52C , 58C ,64C ,64C , 70C
NR,OrigDSR 0 265 159 103 205 143
15 310 176 109 176 120
20 312 181 110 177 119
2 312 178 107 177 116
PG52-34+RAP,52C PG52-34+RAP,58C PG52-34+RAP,64C | PG64-34+RAP,64C  PG64-34+RAP, 70C
NR,RTFO
DSR 0 451 267 155 281 188
15 451 243 139 256 166
20 512 268 151 250 158
% 529 278 158 258 160
PG52-34+RAP,16C  PG52-34+RAP,13C PG52-34+RAP,10C | PG64-34+RAP,19C  PG64-34+RAP, 16C
NR,PAVDSR 0 1229 2059 977 1578
15 a7 3321 1006 1588
20 2284 3449 1088 1795
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PG52-34+RAP, - PG52-34+RAP, - PGB64-34+RAP, - PG64-34+RAP, -
24C 30C 24C 30C
NR, PAV S 0 235 546 222 475
15 253 551 241 519
20 259 548 247 550
25 283 561 262 552
PG52-34+RAP, - PG52-34+RAP, - PG64-34+RAP, - PG64-34+RAP, -
30C
NR, PAV m-
value 0 0.356 0273 0.356 0.280
15 0.351 0.269 0.345 0.272
20 0.347 0.270 0.343 0272
25 0.332 0.265 0.334 0.266

PG52-34+RAP, 52C

PG64-34+RAP, 64C

NR,MSCRRUiff% 0 3207 688
15 -14.35 -457
20 -8.05 784
2 -20.68 -8.65
PG52-34+RAP, 52C PG64-34+RAP, 64C
NR, MSCR
Inrdiffoe 4 -48.41 36.92
15 -417 -27.00
20 013 -34.64
2 -5.99 2872
Pass/Fail RAP
AKDOT&P Virgin/RA  Temperatur  Performanc  Actua Elastic
F Material P e e | Recovery  Binder
Grad Content,
Region Blend ©* Grade e @25C(%) %
Northern PG 52:34 1000 64.6 58-34 60-34 98
85/15 65.3 58-34 59-34 90
80120 655 58-34 60-34 90
75125 64.9 58-34 60-34 88
PG 64-34 100/0 76.8 64-34 67-34 98
85/15 733 64-34 66-34 95
80120 726 64-34 65-34 95
75025 724 64-34 66-34 93
RAP
binder 0/100 733 - - - 337




DSR)

Northern Region Binders
Spec: Original DSR, Min. G¥/sin d = 1.0 Kpa
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Northern Region Binders
Spec.: PAV BBR, Max. S =300 MPa
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Northern Region Binders

MSCR Test (ASTM D7405): Difference in % Recovery = R diff%
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Northern Region Binders

MSCR Test (ASTM D7405): Difference in % non-Recoverable = Inr-diff %

—+—PG52.344RAP, 52C
= PG64-3+RAP, 64C
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RA
CR P% at, deg.C
PG52-28+RAP,52C  PG52-28+RAP, 58C PG64-34+RAP,64C  PG64-34+RAP, 70C
CR,OrigDSR 0 109 051 223 170
15 180 083 194 127
20 197 0.89 202 136
25 212 0.94 2.10 140
PG52-28+RAP,52C  PG52-28+RAP, 58C PG64-34+RAP,64C  PG64-34+RAP, 70C
CR,RTFO
DSR 0 3.01 131 284 184
15 3.16 149 2718 17
20 361 146 21 188
2 375 169 259 165
PG52-28+RAP,16C  PG52-28+RAP, 13C PG64-34+RAP,22C  PG64-34+RAP, 19C
CRPAVDSR 0 3587 5619 2448 1578
15 3402 5519 1004 1680
20 3663 5313 1027 1655
PG52-28+RAP,-  PG52-28+RAP,- PGE4-34+RAP,-  PG64-34+RAP, -
CR,PAV S 0 197 441 241 519
15 195 458 273 545
20 198 449 275 576
2 206 469 280 570
PG52-28+RAP, - PG52-28+RAP, - PG64-34+RAP, - PG64-34+RAP, -
CR, PAV m-
value 0 0356 0.284 0313 0.250
15 0.350 0.275 0.313 0.242
20 0349 0.280 0313 0237
2 0351 0279 0312 0.240
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PG52-28+RAP, 52C

PG64-34+RAP, 64C

CR,MSCRRUiff% 0 75.07 107
15 7156 -5.03
20 57.03 184
2 50.69 7.86
PG52-28+RAP, 52C PG64-34+RAP, 64C
CR,MSCR
Inrdiff% 0 13.38 747
15 617 -12.58
20 18.23 164
% 2084 -16.40
Pass/Fail RAP
AKDOT&P Virgin/RA  Temperatur  Performanc  Actua Elastic
F Material P e e | Recovery ~ Binder
Grad Content,
Region Blend ©* Grade e 25C (%) %
Central  PG5228 1000 549 52-28 54-28 12
85/15 56.5 52-28 54-28 1
80/20 57.1 52-28 55-28 13
75125 57.6 52-28 56-28 14
PG64-34 1000 832 64-34 67-34 98
85/15 74.0 64-34 66-34 9%
80/20 75.4 64-34 67-34 9%
75125 753 64-34 66-34 93
RAP
binde
L 0100 0 - - - 291
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Central Region Binders
Spec.: RTFO DSR, Min. G*/sin d = 2.20 KPa
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Central Region Binders
Spec.: PAV BBR, Max. S =300 MPa
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Central Region Binders.
MSCR Test (ASTM D7405): Difference in % Recovery =R diff%
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Central Region Binders
MSCR Test (ASTM D7405): Difference in % non-Recoverable = Inr-diff %

—+—PG52.28+RAP,52C
= PG64-3+RAP, 64C
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s 10 15 20 30
RAP %
RA
P
SER %  at.deg.C
PG58-28+RAP,  PG58-28+RAP,  PG58-28+RAP, | PG64-28+RAP,  PG64-28+RAP,
C 4C 70 4C c
SER, Orig DSR 0 249 131 0.70 138 075
15 2.99 139 072 194 091
20 318 15 072 2,09 098
2 343 1.65 0.78 213 1.04
PG58-28+RAP,  PGS8-28+RAP,  PG5B-28+RAP, | PG64-28+RAP,  PG64-28+RAP,
C 64C 64C
SER, RTFO
DSR 0 4.56 2.27 120 321 160
15 522 249 123 379 188
20 5.72 2.78 137 373 184
25 614 2.89 143 405 1.96
PG58-28+RAP,  PGS8-28+RAP, PG64-28+RAP,  PG64-28+RAP,
22¢ 28C
SER, PAV DSR 0 2676 3631 3124 4424
15 1800 2681 2004 3053
PG58-28+RAP, - PG58-28+RAP, - PG64-28+RAP, - PGB4-28+RAP, -
SER, PAV S 0 209 426 216 304
15 240 372 251 325
20 253 308 270 335
25 269 307 217 329
PG58-28+RAP, - PG58-28+RAP, - PG64-28+RAP, - PGBA4-28+RAP, -
18C 24 18C 24C
SER, PAV m-
value 0 0314 0263 031 0272
15 0.320 0.204 0.304 0255
20 0.308 0.201 0.295 0251
25 0304 0.190 0203 0250

10



PG58-28+RAP, 58C

PG64-28+RAP, 64C
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SER, MSCR Riff% 0 38.30 545
15 3873 37.03
20 3255 45.99
2 3370 4762
PG58-28+RAP, 58C PG64-28+RAP, 64C
SER, MSCR Jnrdiff% 0 19.62 2483
15 26.22 1471
20 12.95 11.54
2 12.82 1273
AKDOT& Virgin/R  Temperat  Performanc Elastic
PF AP ure e Actual Recovery Binder
Content,
Region Blend ©* Grade Grade  @25C (%) %
Southeast 10010 66.6 64-28 64-28 75
85/15 67.0 64-28 65-28 75
80/20 673 64-28 66-28 65
75125 68.1 64-28 66-28 60
10000 703 64-28 67-28 75
85/15 69.3 64-22 68-22 70
8020 69.8 64-22 68-22 65
75125 703 64-22 69-22 62
0/100 76.7 - - - 545

Gfsin d, kPa, (Original DSR)

m
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Southeast Region Binders
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Southeast Region Binders
Spec.: RTFO DSR, Min. G*/sin d = 2.20 KPa
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Southeast Region Binders
Spec.: PAV BBR, Min. m-value = 0.300
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Conclusions

¢ The low amounts of RAP considered in this
study (15,20 and 25%) can be used in an HMA
without testing the RAP binder properties.

¢ Results are consistent with other national
studies done.

¢ AKDOT will be modifying the RAP provision in
the specifications.
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