Performance of Asphalt Mixes Containing Post-Consumer Recycled (PCR) Plastics:
Balanced Mix Design (BMD) Approach

Presented by: Sagar Ghos
Gallogly College of Engineering, The University of Oklahoma, Norman, OK

PLASTIC MIXING PROTOCOL

/ApproaCh_l \ es oom-Temperature ,‘ v:’ T / \
Heated Aggregate o ool bR 2E S > Temperature
+Cold PlastiC ==p loss

Aggregate-Plastic »No coating
Mixture + Binder =

\ Asphalt Mix -

Approach-2

Aggregate +Plastic —p
Hot Aggregate-Plastic
Mixture + Hot Binder =
Asphalt Mix

\_

prproach-S
Room-

Temperature
Plastic Added

Doctoral Student Research Forum

et R — ANNUAL

102nd Annual Meeting + January 8-12, 2023 s+ Washington, DC ME ETl NG

EFFECT ON PERFORMANCES
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EFFECT ON VOLUMETRIC PROPERTIES
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OBJECTIVES

¢+ To identify a suitable mixing protocol for incorporating waste plastic using dry ID
process Control

. : . : : 0.25-LDPE

<+ To evaluate the effect of plastic on volumetrics properties of a surface mix 0.5-L DPE

«+To evaluate the performances of plastic-modified asphalt mixes with respect to 1:O-LDPE
BMD

0.25-LLDPE
¢ To evaluate the effect of long-term aging on the performances of plastic-modified 0.5-LLDPE
asphalt mixes

PCR Plastics
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Low specific gravities of plastics caused reduction in G, and G,
dHigher reduction in G, as compared to G, , resulted in higher densities.

MATERIALS & METHODS
A

a— — | o | o . T - | o |- Tests on Extracted Binder
Aggregate Collection Asphalt Binder L DPE L LDPE o 2 ,. : e

Balanced Surface Tests on Modified ' -| 1 y N - . u | = - | 4 & ‘ ‘ « Rotational Viscosity (RV) Test .

Mix Mixes —— - T - « Dynamic Shear Rheometer .
| « \olumetrics N : y (DSR) Test
Addition PCR Plastics . Rutting

) Fatigue Cracking
using Dry Process Moisture Induced

Damage .

Preparation of Virgin Asphalt Model

—

_

Chemical Analysis
SARA Fraction Analysis
Fourier Transform Infrared
Spectroscopy (FTIR) Test

Rheological Analysis

Calculation of Density
and Viscosity

Design of a Control Mix

MD Simulation of Plastic-
Modified Mix

Collection of Materials
* Aggregates
* Binder (PG 64-22) !

* PCR Plastics (LDPE and Selection of Optimum Dose using BMD criteria

Characterization of Effect of Effect of Chemical Molecular Dynamic
Fracture Properties Laboratory Aging Surface Treatment Simulation

\/

Data Analysis

DESIGN OF CONTROL MIX

Data Analysis
| = Effect on Performance Grade (PG)
| » Aging Indices
» Effect on Chemical Functional Groups

Data Analysis
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