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Track	
  Research	
  TesXng	
  
•  Weekly	
  

–  Ru\ng	
  
–  Roughness	
  
–  Raveling	
  
–  Cracking	
  
–  High-­‐Speed	
  Response	
  

•  Monthly	
  
–  FricXon	
  

•  Quarterly	
  
–  Density	
  
–  Permeability	
  
–  Noise	
  
–  ReflecXvity	
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Status	
  of	
  2012	
  Research	
  Cycle	
  

•  Fleet	
  operaXons	
  completed	
  October	
  2014	
  
•  Terminal	
  10M	
  ESAL	
  performance	
  measurements	
  
made	
  

•  Forensic	
  trenching/coring	
  in	
  progress	
  
•  Track	
  Conference	
  March	
  3rd	
  through	
  5th,	
  2015	
  
•  Remove	
  secXons	
  to	
  make	
  way	
  for	
  2015	
  Track	
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Content	
  

•  Implemented	
  findings	
  from	
  the	
  past	
  
•  Preliminary	
  2012	
  Track	
  findings	
  
•  2012	
  preservaXon	
  group	
  (PG)	
  study	
  
•  ImplementaXon	
  mechanisms	
  
•  ExpectaXons	
  for	
  2015	
  research	
  cycle.	
  



APAI – 12/2/08 

Implemented	
  Findings	
  

•  Improvements	
  in	
  mix	
  design	
  methodologies	
  
•  OpXmized	
  use	
  of	
  consXtuent	
  materials	
  
•  PromoXon	
  of	
  innovaXve	
  new	
  technologies	
  
•  MechanisXc-­‐Empirical	
  pavement	
  designs	
  
•  TradiXonal	
  empirical	
  pavement	
  designs.	
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APAI – 12/2/08 

Empirical	
  Pavement	
  Design	
  

•  AASHO	
  layer	
  coefficient	
  recalibraXon/update	
  (0.54)	
  
•  Porous	
  fricXon	
  course	
  (PFC)	
  contribuXon	
  (0.15)	
  
•  Cold	
  central	
  plant	
  recycle	
  (CCPR)	
  mix	
  (0.36	
  to	
  0.39)	
  
•  Proper	
  credit	
  for	
  all	
  asphalt	
  pavement	
  layers.	
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APAI – 12/2/08 

MechanisXc-­‐Empirical	
  Design	
  

•  Need	
  for	
  local	
  calibraXon	
  to	
  reduce	
  overdesigns	
  
•  ContribuXon	
  of	
  alternaXve	
  mixes/materials	
  
•  Placeholder	
  model	
  for	
  top-­‐down	
  cracking	
  (!)	
  
•  PracXcal	
  alternaXves	
  to	
  Pavement	
  ME	
  Design.	
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Surface	
  Crack	
  PrevenXon	
  
6.5M 

eTac 0.10/0.06 eTac 0.10/0.06 

UltraFuse 0.15/0.15 

Trackless 0.06/0.03 
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Porous	
  FricXon	
  Course	
  PermeabiliXes	
  



Purpose	
  of	
  
Each	
  Layer	
   N5	
  Control	
   S5	
  Higher	
  RAP	
   S6	
  RAP+RAS	
   S13	
  Recyc	
  

Tires	
  

Durable,	
  Rut	
  
Resistant	
  Surface	
  

20%	
  RAP20	
  
67-­‐22	
  DG	
  

25%	
  RAP11	
  
67-­‐22	
  SMA	
  

5%	
  RAS21	
  
67-­‐22	
  SMA	
  

VIRGIN	
  
82-­‐22(12)	
  SMA	
  

SXff,	
  Strain	
  
Reducing	
  Middle	
  

35%	
  RAP39	
  
67-­‐22	
  DG	
  

50%	
  RAP41	
  
67-­‐22	
  DG	
  

50%	
  AGED26-­‐24	
  
67-­‐22	
  DG	
  

35%	
  RAP37	
  
82-­‐22(12)	
  DG	
  

FaXgue	
  Resistant	
  
Base	
  Layer	
  

35%	
  RAP39	
  
67-­‐22/88-­‐10	
  DG	
  

35%	
  RAP34	
  
94-­‐28/94-­‐10	
  DG	
  

25%	
  RAP24	
  
76-­‐22+	
  DG	
  

VIRGIN	
  
88-­‐22(20)	
  AZ	
  

4.7, 3.7, 92.8 

Lower	
  Cost	
  and	
  Longer	
  Life	
  (GG)	
  

Green = Evotherm Q1 Additive, Blue = Astec Green Foamer 

4.7, 4.5, 93.5 



13	
  

Lower	
  Cost	
  and	
  Longer	
  Life	
  (GG)	
  
2012 Green Group (GG) Experiment 

RAP1 Control 

GTR 
RAP+RAS 

RAP2 

(+39%) 
(+54%) 

(+72%) 

•  80	
  gyraXons	
  to	
  50	
  blows	
  for	
  SMA	
  surface	
  
•  Foamed	
  binder	
  mix	
  but	
  ran	
  hot	
  at	
  325°F	
  
•  Bumped	
  asphalt	
  content	
  in	
  binder	
  layer	
  2	
  tenths	
  
•  Doubled	
  tack	
  bar	
  rate	
  from	
  0.05	
  to	
  0.10	
  GSY	
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PrevenXon	
  of	
  ReflecXve	
  Cracking	
  
Chip (N12) 

OGI (N13) 



Cold	
  Recycle	
  Structural	
  ContribuXon	
  

≈40% 

≈70% 

0.36	
  ≤	
  Layer	
  Coefficient	
  ≤	
  0.39	
  



Pavement	
  PreservaXon	
  



Pavement	
  PreservaXon	
  

• Chip	
  Seal	
  x	
  7	
  
• Control	
  x	
  2	
  
• Crack	
  Seal	
  x	
  1	
  
• Fog	
  Seal	
  x	
  1	
  
• Micro	
  Surface	
  x	
  6	
  	
  
• Thin	
  Overlay	
  x	
  8	
  
• 25	
  Sec]ons	
  



Pavement	
  PreservaXon	
  

Life Extending Benefit 



Pavement	
  PreservaXon	
  



Pavement	
  PreservaXon	
  

18	
   19	
   20	
   21	
   22	
   23	
   24	
   25	
  

Cape	
   67	
   CCPR	
   76	
   Bond	
   RAP	
   RAS	
   HiMA	
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Thin	
  Overlay	
  Ru\ng	
  Performance	
  

  Cape     Neat      Base      SBS    Bonded  RAP      RAS      HiMA 



Overall	
  Cracking	
  Performance	
  

•  No	
  cracking	
  has	
  returned	
  in	
  three	
  secXons	
  
•  All	
  cracking	
  has	
  not	
  returned	
  in	
  any	
  secXon	
  
•  On	
  average	
  47%	
  of	
  cracking	
  has	
  returned	
  
•  Less	
  cracking	
  in	
  more	
  robust	
  treatments.	
  



•  Formal	
  research	
  plan	
  development	
  
•  Test	
  secXon	
  construcXon	
  oversight	
  
•  6-­‐month	
  onsite	
  sponsor	
  meeXngs	
  
•  Requested	
  web/remote	
  presentaXons	
  
•  ConstrucXon/performance	
  via	
  pavetrack.com	
  
•  Reports/synopses	
  via	
  main	
  ncat.us	
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ImplementaXon	
  Mechanisms	
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www.pavetrack.com	
  



25	
  

www.ncat.us	
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OpXons	
  in	
  the	
  2015	
  Research	
  Cycle	
  

•  Traffic	
  conXnuaXon	
  
•  Mill/inlay	
  secXons	
  
•  Structural	
  secXons	
  
•  Pavement	
  preservaXon	
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NCAT	
  ExpectaXons	
  for	
  2015	
  Track	
  

•  Durability	
  of	
  innovaXve	
  OGFC	
  surfaces	
  
•  Surface	
  crack	
  prevenXon	
  
•  100%	
  RAP	
  foamed	
  CCPR	
  base	
  mix	
  conXnuaXon	
  
•  Expanded	
  study	
  of	
  thin	
  overlay	
  mixes	
  
•  Asphalt	
  based	
  high	
  fricXon	
  surfaces	
  
•  Crack	
  predicXon	
  test	
  for	
  ALL	
  mix	
  types	
  (CG)	
  
•  ConXnuaXon/expansion	
  of	
  preservaXon	
  (PG15).	
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Cracking	
  Group	
  (CG)	
  Study	
  
•  Focus	
  on	
  surface	
  layer	
  (top-­‐down	
  cracking)	
  
•  Mixes	
  with	
  a	
  range	
  of	
  cracking	
  suscepXbiliXes	
  
•  Choose	
  thickness	
  design	
  to	
  yield	
  rapid	
  results	
  

– Under	
  designed	
  6-­‐inch	
  thickness	
  from	
  2012	
  GG	
  study	
  

•  Plant	
  run	
  mix	
  subjected	
  to	
  baYery	
  of	
  lab	
  tests	
  
•  Same	
  mix	
  in	
  base/binder	
  layers	
  reduces	
  lab	
  costs.	
  

Surface	
   HiMA	
   Virgin	
   20%	
  
RAP20	
  

35%	
  
RAP35	
  

5%	
  
RAS25	
  

15+5	
   30+5	
   AZ-­‐GTR	
  

Binder	
  

Base	
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PreservaXon	
  Group	
  (PG15)	
  Study	
  

•  ConXnue	
  monitoring	
  ‘12	
  secXons	
  (Track	
  &	
  159)	
  
•  Capture	
  life	
  extending	
  benefit	
  curve	
  data	
  
•  Build	
  new	
  secXons	
  on	
  higher	
  ADT	
  roadway	
  
•  Partnership	
  with	
  MnRoad	
  for	
  naXonwide	
  scope.	
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PreservaXon	
  Group	
  (PG15)	
  Study	
  

•  ConXnue	
  monitoring	
  ‘12	
  secXons	
  (Track	
  &	
  159)	
  
•  Capture	
  life	
  extending	
  benefit	
  curve	
  data	
  
•  Build	
  new	
  secXons	
  on	
  higher	
  ADT	
  roadway	
  
•  Partnership	
  with	
  MnRoad	
  for	
  naXonwide	
  scope.	
  



32	
  

Na]onal	
  
Pavement	
  Preserva]on	
  
Research	
  Ini]a]ve	
  



Higher	
  ADT	
  Off-­‐Track	
  PreservaXon	
  

• US-­‐280	
  3	
  miles	
  to	
  east	
  
• 17,000	
  ADT,	
  >10	
  years	
  old	
  
• Westbound	
  outside	
  lane	
  
• Tenth	
  mile	
  sec]ons	
  
• Duplicate	
  Lee	
  Road	
  159	
  
• CCPRF,E,	
  CIRF,E,	
  and	
  HIR	
  
• High	
  BR	
  thin	
  overlays.	
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