ver\/sf mg you ever wanted to
"now ibout HMA in 30 minutes

— John D’Angelo
= The mouth
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JSHRPIA-001 Contract

= J—*veJ@;s ment of Superpave Mix Design
Hro(“' c ure

o (. yrsatory Compactor Experiments

— "_ --

= _—'r-.f - — Conducted at Asphalt Institute

pa——

e — Included rotational speed, N.qqn, SENSItivity experiments

—

E m— —

—— — Comparison between prototype and production SGC

e % Led to discovery of angle sensitivity
< Tolerance of £0.02 degrees
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DIIERERCES In SGCS —‘ﬁ

NAYNE |V 1xtur




of GYiz

MEasirement of the Interna]_gﬁgjb,
T —

RS erm’ 1t Differences in Air V0|ds

=ffierence in Design AC Could be as Much as
U3 "J /6 Asphalt Content

AQ; e of Gyration
'AII Compactors set to 1.25° Externally

_'—T--

= _"-.

il

=
i

e
T

— ; What is the Internal Angle of Gyration?
- ® Frame compliance?



gl Angle of Gyration

DE /elo;s ment of the Dynamic Angle Validator
( Jr\\ff Angle Validation Kit (AVK)

ﬂ,aav rmless Unit
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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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BNAlidate Differences in SGCs

—|— -—

J 4_ onstrated that internal angle of gyration could
e'dlfferent even though external angle was the

—IT

= ,,:same

'__F_,_.-'

__-es-=~ = Callbratlon

—
—— —
—__

® Potentially time-intensive
— Up to 1 day for a calibration

e Affected by mixture stiffness?
— Requiring recalibration for different mix types

—_
=




T : :
FONGESIACLING In a Mold During
gVietery Compaction |

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



Meehanical Simulation; of a
Aspialt Mlxturé‘%-RAM

RAM - Rapid Angle Measurement Device (Pine)



Raised Single Point
Contact of Contact
Rings

Increasi
Increasing Mix Eccentricity




nical Simulation of an, -
Mixture™=—=HMS

HMS - Hot-Mix Simulator (TestQuip)
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—

mr)ror, e the determination and calibration of
'rne dynamic internal angle of gyration for the
-~ oU SUperpave gyratory compactor using

&= mechanical mixture simulation devices

= eReduce time for calibration

- ® Jmprove reproducibility between different labs

® Recommend revisions to AASHTO T312
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> De"cerm]na“" e Effect of Mix Eccentricity on
[rJiefsel A gle of Gyratlon

Internal
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o Usigle J-»« " |de Varlety of Mlxtures

= Wmag fs the relationship between mixture
ECC ntr|C|ty and stiffness?

= —JV IS an average or representative

a il -.-... __-.-. -

gi:_,-— 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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SSIty of heated molds?

simulation Devices in



Frame Stiffness (Deg / N-m)

Superpave Gyratory Compactor (SGC) Model

T . Pine
eStlng Pine Pine AFGB1 Troxler Troxler
Agency AFG125x  AFG1 (Brovold) 4140 4141  ServoPac |
Univ. of Arkansas A '
(Stiffness Study) 0.00031 0.00034 0.00036 0.00109
Univ. of Arkansas Fac -0
(RAMILS) 0.00046 0.00025 0.00139 0.0005¢
Univ. of Arkansas . o/
(RAM-DAV/HMS Study) 0.00037 0.00047 0.00031 0.00127 0.00054
HlondaDOL 0.00033 0.00041 [SKINEE 0.00041
(used by permission)
0.00047  0.00050 0.00176 | 000180
InstroTek .
(used by permission) 0.0015 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
€ oelficicntiob 19.0 19.5 30.3 17.1 575 N/A

Variation (%)
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 current binder sﬂ@ﬂ‘;
On pPaverf ttemp orrect7

=

S 2 H e 8 iIn Elorida the same as a PG 58
Hl_dr=07

SEISE e average 7 day high temp the best

-—

= asure of pavement rutting?

e 1-"_—"
_— e
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- _—
—— —
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VostDamage is at Many Hours of:High
IEMPETatUres, not Highestas —
T

n
—
=1
[e)
I
>
(3}
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o
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Pavement Temperature, C
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BSEie SHRP PG, Different
P{" gOIHNANCE

Temperatures of Two Sites With Same SHRP PG

14000
mFL13889 Dh=1.8 SHRP 98% PG=59.8 PG 11mm=66.4
12000 | @ NE24028 Dh=1.0 SHRP 98% PG=59.8 PG 11mm=59.2

10000

8000

Pavement Temperature, Deg. C
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~ ESAL, Millions

3-10
10.3
8.7
7.4
6.1
13
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9.8
8.4
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Vipditied Binders Affect

Bhformance
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Creep 1st cycle 70C 300 Pa
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Non Rec Compliance 70C
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MIRSLESting - multiple studie
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original and min road
Gerry 64-34 study
Linear (original and min road)

15 20
mm rutting HB
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)J)’ Simy ePerformance Ie

gperpave Mgn

e Iy /i-.: 5 16n of lst-artlcle SPTs from
Shi works/IPC and Interlaken
£ nplete.

= Single-replicate measurement COV:

Jynamlc modulus 13%. flow time

f'=-

Advdnced Asphalt Technologies (November 2005)
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) - 7 Relationships of HMA In-P -
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) et_

=10 chleve durable, impermeable

="“"—"f';?,,HMA pavements.

NCAT (April 2004)
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ri mended thickness/NMAS ratios
_ * _equate in-place density:
> 3 for fine-graded mixes
> 4 for coarse-graded mixes

___ —

- Lower ratios will require more field
= - compactlve effort to achieve adequate
density.
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-s-Affectl @ilYIA e lllty

- =

BNOsignificant difference in Iab
pei: éability between fine- and coarse-
U ded mixes.

e --. = ==

= == atlsfactory permeability at 7+£1%
A VC att/NMAS =2, 3, or 4.

- Permeablllty increases as air voids and
coarse aggregate ratio increase,
decreases as VMA increases.



D= j 2 A X Design Manual
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xAsphaii‘., o -

U_P) ALEIMernodr AT Manual' SP-02:

o

) i le periormance test(s).

J_ _/—.\ dellvered M-E design guide
Erformance models and software.

L[
[ 1

New volumetric criteria.

QFramework for integrated mix and
structural design.

Advanced Asphalt Technologies, LLC (August 20006)
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"_-If;, ples user-triendly; method

ly applicable to modified and
odlﬁed binders.

= ﬂg mple and quick to use.

..-;—-l'

‘Sultable for routine specification use.

i

' (RFP anticipated December 2004)
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aLed PaV nt Struc_tures

' -a thorough review of the Guide

e and convene workshops
SAdevi 0p a concise user’s guide

= :f“é =i:
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1de technical support






