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OUTLINE

 Follow-up
o Test cells & materials
o Task 7
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FOLLOW-UP

Task 1 — Literature review and recommendations
Task 2 — Tech transfer “state of practice”

Task 3 — Construction monitoring and reporting
Task 4 — Laboratory testing

Task 5 — Performance monitoring and reporting
Task 6 — Instrumentation

Task 7 — Pavement design criteria

Task 8 & 9 — Draft/final report

Green — Completed
Red — In Progress
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TEST CELLS

Recycled Aggregate Base

Large Stone Subbase

Large Stone Subbase with Geosynthetics
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S. Granular Borrow = Select Granular Borrow
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TX = Triaxial Geogrid
BX = Biaxial Geogrid

GT = Nonwoven Geotextile
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MATERIALS

@ @

Sand Subgrade Clay Loam Select Granular Borrow LSSB

Coarse RCA Fine RCA Limestone RCA+RAP

lin (23.14 mm)

Class 6 Aggregate Class 5Q Aggregate
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TASK 7

Outline

« Compare preliminary (during construction) and long-term
performance (after construction)

— Falling weight deflectometer (FWD)

— Rutting
Composite : Layered
Composite ‘ m Layered __Analysis = W __Analysis
Analysis _}l\@ Pif L ' f* Analysis T Asphalt
= _ @ @ _ 4 EFWI)
Base Base
Base+Subbase Base+Subbase
Composite Erwp Composite Erwp
Erwp Erwp
Subbase Subbase
Subgrade Subgrade
Subgrade Ervn Subgrade Erun
During construction After construction
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TASK 7

Outline

« Summarize field and laboratory test results and establish
correlations between laboratory and field test results

Laboratory Tests Field Tests
mdex properties \ Guring construction \
» Classification of the materials * Nuclear density gauge
« Specific gravity (G) and absorption » Dynamic cone penetrometer (DCP)
» Proctor compaction « Lightweight deflectometer (LWD)
» Asphalt binder & residual mortar contents « Gas permeameter (GPT) test
« Water repellency « Intelligent compaction (IC)
Saturated and unsaturated properties » Falling weight deflectometer (FWD)
« Permeability (K,,) After construction
» Soil water characteristic curve (SWCC) « Falling weight deflectometer (FWD)
Stereophotography » Frost heave & thaw settlement
- Particle size & shape analysis * Rutting _
. : « International roughness index (IRI)
Gyratory compaction and abrasion « Pavement distresses
« Abrasion on the particle size & shape

- J
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TASK 7

Outline
« Develop methods to estimate stiffness and hydraulic properties

Laboratory

tests Field tests

Stiffness properties
Hydraulic properties
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TASK 7

Outline
« Permeability vs. gradation

Variation of Permeability with Effective Diameter Variation of Permeability with Coefficient of Uniformity
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TASK 7

Outline
« Stiffness vs. particle shape
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TASK 7

Outline .
. ™
 Suction vs. stiffness £ 3000
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TASK 7

Outline

Materials . Correlation Equations R’
Compaction
Characteristics
RCA Wopt (%) -0.064 *Cu + 0.763 *A4bsorption(%) + 7.75 | 0.65
: Y dmax (KN/m’) -0.374 *W,,(%) + 23.6 0.83
RAP Wopt (%0) -0.0626 *Cu - 1.349 *A4bsorption(%s) + 9.84 | 0.92
3 ¥ e i il
Y dmax (KIN/m7) -0.289% Wop: (%0) +22.42 0.83 | egiteral. 2012)
Summary .
Materials | Resilient Modulus Correlation Equations R”
(SRM) (Mpa)
SMR ExT 171.646-(3.482%D3p) + (22.378*Impurities %) 0.89
RCA
SMR 17 14683.478 - (36.764%D3p) - (72.719*Wopt) 0.89
(117.493 * Dsg) + (19.472 *Yamax + (27.128 * Asphalt Content(%)) - (18.510
SMR ext * Absorption(%)) -427.329 0.99
RAP
D (-2268.783)-(285.884*Fines %)+(628.742* Asphalt content (%o))+
SMR vt (201.107*Dgo)-(483.158%Gy)-(58.243* Absorption (%)) 0.99
(Edil et al. 2012)
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TASK 7

Outline
* Analyze the effects of frost depth & number of F-T cycles
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TASK 7

Outline

« Recommend construction specifications
— Gradation of RCA

* Residual mortar content
« Unhydrated cement content
* Absorption and hydrophilicity
« Abrasion
«  Degree of compaction
» Drainage properties
— Asphalt content & hydrophobicity
— Stress-hardening & stress-softening behaviors
— Stresses at layer interfaces (asphalt/base & base+subbase/subgrade)
— Thermal properties & frost penetration depth

— Effects of geosynthetics
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TASK 7

Outline

« AASHTOWare Pavement ME Design
— Different thicknesses
— Different subgrade layers (sand & clay loam)

« Recommend pavement design input values for each NRRA
state per their pavement design methods

l AASHTOWare

Pv, Pavement

ME Design
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