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Mitemal Angle of Gyration

— Jr‘\/elge of the Dynamic Angle Validator
( Jr\v or Angle Validation Kit (AVK)
:ﬁE‘E|ESS Unit

Dmp Inte: mold either before or after adding mix
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Dr. Kevin Hall, “Evaluating the Superpave Gyratory Compactor Internal Angle of
Gyration Using Simulated Loading”, submitted to AAPT2005
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\/rlll(lrl e leferences In SGCs

.)::iﬁ Onstrated that internal angle of gyration could
' eiﬁlfferent even though external angle was the
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= Callbratlon
_Z ' Potentially time-intensive
— Up to 1 day for a calibration

e Affected by mixture stiffness?
— Requiring recalibration for different mix types
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EONCESIACLING INfa Viold During
EVietory Compeaction

SGC Load Gradient Representation of Load
Gradient by Point Load
Acting at Eccentricity *e”



VIEGhanical Simulation of a
ASphialt I\/leturéE-RAI\/I

RAM - Rapid Angle Measurement Device (Pine)



Raised Single Point
Contact of Contact
Rings

Increasing |
Increasing Mix Eccentricity



pical Simulation of an,
alt Mixture™=HMS
-

HMS — Hot-Mix Simulator (TestQuip)
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OIJECIVES
morow*= the determination and calibration of

n_amlc iInternal angle of gyration for the
'u érpave gyratory compactor using

1echanical mixture simulation devices
_j_° Reduce time for calibration
® [mprove reproducibility between different labs
®* Recommend revisions to AASHTO T312
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SMETNG 2 Wide Varlety off Mixtures...

— \/\/mgn_r Sthe relationship between mixture
fﬂTrICIty and stiffness?

= hat IS an “average” or representative

= .Eﬁlxture eccentricity?

- —Is there a standard mixture eccentricity that

- can be used to minimize variation in the
percentage of air voids In specimens produced
by different SGCs?
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fgiviechanicall Simulation Devices in
e CEIJJO tlon Process

of heated molds?



Frame Stiffness (Deg / N-m)

Superpave Gyratory Compactor (SGC) Model

Testi Pine
estlng Pine Pine AFGB1 Troxler Troxler
Agency AFG125x AFG1 (Brovold) 4140 4141 ServoPac
Univ. of Arkansas T AC nn
(Stiffness Study) 0.00031 0.00034 0.00036 0.00109 | 0.00063
Univ. of Arkansas o co
(RAM ILS) 0.00046 0.00025 0.00139 | 0.00058
niv. of Arkansas 0.00037  0.00047  0.00031 [SNSSHZNAN MGNSS5Y
(RAM-DAV/HMS Study) ' ' ' =L I
Florida DOT 17
(used by permission) 0.00033 0.00041 0.00172 0.00041
=: 0.00047  0.00050 000176 | 0.00180
~ | InstroTek 1R 199
| (used by permission) 0.00156 | 0.00122
- 0.00132
Mean Value 0.00039 0.00044 0.00038 0.00142  0.00095 0.00041
Standard Deviation 0.000074  0.000085 0.000114 0.000242 0.000548 N/A
Coefficient of
Variation (%) 19.0 19.5 30.3 17.1 57.5 N/A







SNilie current binder Fselectl
IESEE 0N PaVE {»temp orrect’P

s a Hfuo N Elorida the same as a PG 58
I£] Jdcr' 107

NS _Eéaverage / day high temp the best
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===1T asure of pavement rutting?
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Viost Darmage is at Many: Hours of:High
lIEIPEratlres; not Highests s _—
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Pavement Temperature, C



Same SHRP PG, Different
SEIdOIINANCE

Temperatures of Two Sites With Same SHRP PG

@FL13889 Dh=1.8 SHRP 98% PG=59.8 PG 11mm=66.4
B NE24028 Dh=1.0 SHRP 98% PG=59.8 PG 11mm=59.2

9 13 17 21 25 29 33 37 41 45 49 53 57 61

Pavement Temperature, Deg. C
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Report

Hew| 4l aalaa) B=Ere &1a®R| ﬂ, [No Stations Salected

Select Stations

File

[ty LTPPBIND (Version 3.0 Alpha, Sept. 3, 2003)
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3.1
2.9

2.7
2.5
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ESAL, Millions
3-10 10-30
10.3 16.8
8.7 14.5
7.4 12.7
6.1 10.8
13 19.2
11.2 16.8
9.8 14.9
8.4 12.9

30+

19.3
16.8
14.9
12.9
21.6
19

17
14.9





http://ltppbind.com/

Viedified Binders Affect ——
Bfformance
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ud/. ame mix different binders.

PG 67-22 unmod. 15mm rutting



Creep 1st cycle 70C 300 Pa

Control
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= Research
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J rL A uatlon ol 1st-article SPTs from
S 'Works/IPC and Interlaken
plete

= ddynamlc modulus 13%, tlow time
_:.f__-:.,., 33%.
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Advanced Asphalt Technologies (November 2005)

Si gle replicate measurement COV:

D890 Simple Performance Testerrfor
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DELE .-_iiiine in-place air voids and
__1;,;" lift thicknesses needed

:: rachieve durable, impermeable
- HMA pavements.
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NCAT (April 2004)



fe%l?lace-_}‘-.'

e

- 1

011 mended thickness/NMAS ratios
f equate in-place density:

> 3 for fine-graded mixes
— — > 4 for coarse- sraded mixes
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=——9_ Lower ratios will require more field

- compactive effort to achieve adequate
density.
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SRINOFS mﬁcant difterence in lab
Skl eablhty between fine- and coarse-
,4: ded mixes.

——=+* 8z tlsfactory permeability at 7£1%
i.‘f‘:—; AVC at t/NMAS = 2, 3, or 4.

*" Permeability increases as air voids and
coarse aggregate ratio increase,
decreases as VMA increases.
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ONAS-C elivered M-E design guide
| -'-H-"'é "i‘formance models and software.

N ew volumetric criteria.
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"Framework for integrated mix and
structural design.

Advanced Asphalt Technologies, LLC (August 2006)
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cliable, user-triendly method.

J
lliually applicable to modified and

fim odlﬁed binders.

:\}; ;mple and quick to use.
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:-*'_."i'::-_'-: ?’f"{_ 'Suitable for routine specification use.

" (REP anticipated December 2004)
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Jdiacilitating the Implementation ofie
@uide for. the Design o ; '
abilitated Pi_y_ﬁrent St_ruc_t_ures

gonducia thorough'review of the Guide
J Qg ":e_ and convene workshops
WHDEY op a concise user’s guide
: _ﬁVlde technical support
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Base Course PG58-28 .r'.-'
Superpave 12.5 mm bl

Granular Base
A-1-a gravel/stone
Semi

Subgrade
A-4 non-plastic silty soil
T infinite

reet Consideration of Major Factors
=f ~ Traffic - Direct Consideration of

= === Overweight Trucks
== Climate
Materials - Different HMA/Aggregate
Materials

Support - Foundation & Existing Pavement
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FHWA Design Guide
Implementation Team (DGIT)
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rt & educate State highway
cies 5 and Industry In development &
le ',ntatlon of Mechanistic-Empirical
ent Design

Facilitating Implementation of
Mechanistic-Empirical Pavement Design
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—ngineers 2-day

"""i've' Educate M/D engineers on requirements
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= _tammg materials characterization inputs in
mmon forum

— ' ,
____.."‘__.-..-'-l"--' u.—.'..___ ’ A
e Asphalt materials inputs

T T

- Concrete materials inputs
—  Soils/Unbound Granular materials inputs
—  Rehabilitation inputs

* Workshop, Laboratory & Software Modules



anuary 27-28
*..;’ uary 15-16
~ March 30-31

=

f__' | ; ﬁprll 5-6
~ April 20-21

.

2005 Workshop
Schedule
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Location
Turner-Fairbank (Pilot)
Salt Lake City, UT

Rocky Hill, CT& Webcast
Thornburg, VA

Jefferson City, MO
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