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Superpave AsphaltSuperpave Asphalt
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Geosynthetics Research

Blue BoxesBlue Boxes

Geosynthetics Research 
Laboratory (GERL)

Blue BoxesBlue Boxes
Larger Samples

Less boundary issues.

Heavy Reaction Frame

Geotextile Testing

Strain & Pressure GaugesStrain & Pressure Gauges

Direct Shear

Pluviator

Fabrics & Geotextile Storage

Large Quantity Soil Storage



Repeated LoadingRepeated Loading
Lab TestsLab TestsLab TestsLab Tests

g Cyclic Plate Testg Cyclic Plate Test



LouisianaLouisiana
Pavement RePavement Re

PRF - Located in Port Allen, LA
- Six-acre land with space for construction of

10 full-scale test sections 
Accelerated Loading Facility (ALF)Accelerated Loading Facility (ALF)

– Approximately 100-ft long and 55-ton 
– One half of a single axle
– Load adjustable from 

» 9 750 lbs ~ 18 950 lbs» 9,750 lbs  18,950 lbs 
» Simulate traffic wander

– Speed - 10.5 mile per hour
ALF is one of only three of its kind in the nation

esearch Facility (PRF)esearch Facility (PRF)

f 
9,750 lbs



InIn--Situ Test DeSitu Test Deevicesevices



Mobile AsphaltMobile Asphaltt Laboratory t Laboratory 



Engineering MEngineering M
CharacterizatiCharacterizatiCharacterizatiCharacterizati

Experimental CapExperimental Cap
Modeling and Nu
SimulationSimulation

Materials Materials 
ion Research Facilityion Research Facilityion Research Facilityion Research Facility

pabilitypability
merical 



Asphalt LaborAsphalt Labor
CertCertCertCert

ratory is AMRL ratory is AMRL 
tifiedtifiedtifiedtified



GPC Data for PAV Aged 

0.7

0.8

POLYMER
Region

A
r

0.5

0.6

)

  PMAC
  PMAC 1PAV
  PMAC 3PAV

g

0 3

0.4 MW 52.4K

MW 96.0KΔR
I (

re
l)

0.2

0.3

1PAVPMAC
3PAV

15 16 17 18 19 20 21 22

0.1

Elution Volume, 

Samples

0.6

ASPHALT
region

0.4
MW 4.9K

g

MW 9.9K

0.2

23 24 25 26 27

LTRC

ml



AggregAggreg

5Kg5Kg
FAA

1.5Kg1.5Kg

F & E PriorPriorF & E

SS Detect

gate Testinggate Testing

2 L H2 L H22OO
1 hr1 hr

Micro Duval

200 rpm200 rpm
9595--120 minutes120 minutes

AfterAfter Infra red surface 
analyzer



Asphalt LaborAsphalt Labor
CompactorsCompactorsCompactorsCompactors
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Concrete TestConcrete Test

10,000 psi = f’c

ting Laboratoryting Laboratory





Geotechnical LGeotechnical LGeotechnical LGeotechnical L

2.75 inch diameter

Smaller Grain Sizes

Direct ShearDirect Shear

Lab;Lab;Lab; Lab; 

12 inch square box

Aggregates, Tire Chips, etcgg g



PerformancePerformance
Lab Mixture ChLab Mixture Ch

•• Indirect Tensile StrengthIndirect Tensile Strength
•• Indirect Tensile ResilientIndirect Tensile ResilientIndirect Tensile ResilientIndirect Tensile Resilient
•• Indirect Tensile Creep TeIndirect Tensile Creep Te
•• Axial Creep Test  40CAxial Creep Test  40C•• Axial Creep Test, 40CAxial Creep Test, 40C
•• Frequency Sweep at ConsFrequency Sweep at Cons
•• Repeated Shear at ConstRepeated Shear at Const•• Repeated Shear at ConstRepeated Shear at Const

Permanen
Fatigue Cr

haracterization Testsharacterization Tests
h  Test, 25Ch  Test, 25C
t Modulus Test, 5t Modulus Test, 5--,25,25--, 40C, 40Ct Modulus Test, 5t Modulus Test, 5 ,25,25 , 40C, 40C
est, 40Cest, 40C

stant Height Test, 60Cstant Height Test, 60C
tant Height Test  60Ctant Height Test  60Ctant Height Test, 60Ctant Height Test, 60C

nt Deformation
racking



Semi Circular Bend TestSemi Circular Bend Test
Fracture Resistance JcFracture Resistance Jc
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3 0 0

3 5 0

Fracture Resistance, JcFracture Resistance, Jc
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Mechanistic TestsMechanistic Tests

Material Test System
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Dissipated CreepDissipated Creep

2.5

1.5

2
tr

es
s

0.5

1

St

0
0

p Strain Energyp Strain Energy

IT Stre ngth

MrDiss ipate d Cre e p Strain Ene rgy 
(DCSE)

Failure  
Strain

(DCSE)

Elastic 
Ene rgy

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Strain



Loaded WheelLoaded Wheell Trackingl Tracking



SPT Sample PSPT Sample PPreparationPreparation



Dynamic Modulus |E*| TDynamic Modulus |E*| T
IPC UTM-25IPC UTM-25
AASHTO TP-62
Sinusoidal axial 
compressive stress is 
applied to a specimen 

– temperature and frequencyp q y

Frequency (HZ) 25 10 5 1 0 5Frequency (HZ) 25, 10, 5, 1, 0.5,  
Temp. (°C) -10, 4.4, 25, 38, 5

TestTest

0 10.1
54.4



Repeated Load PermanRepeated Load Perman
Deformation TestDeformation Test –– FFNNDeformation Test Deformation Test FFN N 

IPC UTM-25
A haversine axial compressivA haversine axial compressiv
stress is applied

– Loading: 0.1 Second 
– Rest Period: 0.9 Second
– 54.4°C

F : Number of cyclesFN: Number of cycles
– Tertiary Failure 
– 10,000 cycles 
– Related to Strength

nent nent 

ve Timeve 

Cycles

FN

Time

y



Frequency Sweep Test atFrequency Sweep Test at
Constant HeightConstant HeightConstant HeightConstant Height

AASHTO TP-7
A sinusoidal horizontal shear stra
and axial stress are applied

– temperature and frequency
G* and δ

Frequency, HZ 10, 5, 2, 1, 0.5, 0.2, 0.1, 0.
0.01

(°C)Temp. (°C) 48 , 60

B e

Apply repeated controlled
shearing strain...

t t 0.005

Shear Strain, % 4 to 50 cycles
for frequencies 0.01 to 10 Hz

ain 

variable magnitude
to keep specimen
height constant

Axial Stress, kPa

Time

.05, 0.02, 

D ila tio n

e fo r e  S h e a r in g D u r in g  S h e a r in g

d Apply repeated axial 
stress to keep specimen
height constant



MTS System (RepeMTS System (Repe
Soil Resilient ModuSoil Resilient Modu
D f tiD f tiDeformationDeformation

eated Load Triaxial Test)eated Load Triaxial Test)
ulus & Permanent ulus & Permanent 



Direct Shear TestDirect Shear Test Shear Stress vs Displacement
Test Temperature 550C
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Characterization of TaCharacterization of Ta

Developed equipment 
– NCHRP Project 9-40
– Tack coat quality -- residualTack coat quality -- residual
– Tension

User friendly
Easy to useEasy to use
Laboratory and field

Force

Time

ack Coat Qualityack Coat Quality



Interface BondInterface Bond

Developed equipment 
– NCHRP Project 9-40

L i i I t l Sh St th– Louisiana Interlayer Shear Strength 
Tester (LISST)

– Interface Bond Strength
– Shear

Easy to use
Portable
Ad t bl t iti l dAdoptable to exiting load 
frames
Reasonable cost
accommodate both 100 and 
150-mm sample diameter

d Strength Test d Strength Test 



InIn--Situ Test DeSitu Test Deevicesevices



FWD & LFWDFWD & LFWD

LFWD PRIMA 100 modelLFWD – PRIMA 100 model
Carl Bro Company, Denmark



Comparison BComparison B
FWD and LFWFWD and LFWFWD and LFWFWD and LFW
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Louisiana Accelerated Louisiana Accelerated 
Loading FacilityLoading Facility

Full-scale Accelerated 
Loading Facility

Simulates pavement 
response to real loading at 
vehicle speed

M d lResponses of pavement 
sensors allow advanced 
pavement modeling of test 
lanes

50

Model

Findings of three 
experiments were 
successfully implemented by 
DOTD 10
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Repeated Loading Cyclic Plate TestRepeated Loading Cyclic Plate Test
Field TestsField Tests



Advanc

X-ray Computerized TomographyX ray Computerized Tomography

PM 675 Infrared Imaging 
Cordin M

ced Imaging 
Optical Imaging SGI WorkstationSGI Workstation

M550 Speed Imaging System



ComputationaComputationa
Several high end processor
Two Sun workstation 

– equipped with ABAQUS
– commercial finite element progra

al capabilityal capability
r based PCs 

am. 



Educationaal Outreach 
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