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StandardPracticefor

PreparationofTestSpecimensofBituminous Mixturesby
MeansofGyratoryShearCompactor !

This standardisissued under the fixed designation D4013; the numberimmediately following the designation indicates the year of
originaladoptionor,inthecaseofrevision, theyearoflastrevision. Anumberinparenthesesindicatestheyearoflastreapproval. A
superscriptepsilon( &)indicatesaneditorial changesincethelastrevisionorreapproval.

1. Scope

1.1 Thispracticecoversthepreparationof4-in.(101.6mm)
diameter test specimens of bituminous mixtures containing
—78-in.(—22.4-mm) aggregate.

1.2 Thevaluesstatedininch-poundunitsaretoberegarded
asstandard. Thevaluesgiveninparenthesesaremathematical
conversionstoSlunitsthatare providedforinformationonly
andarenotconsideredstandard.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety andhealthpractices and determine the applica-
bility of regulatory limitations priortouse.

2. Referenced Documents

2.1 ASTM Standards: >
E 4 PracticesforForce Verification of Testing Machines

3. Summary of Practice

3.1 This practice employs gyratory-shearing action of the
mixture at low initial pressures, allowing orientation of the
aggregate particles to aid compaction, and then nongyratory
compressionathigh pressureforconsolidationand shaping.

4. Significanceand Use

4.1 The specimens are compacted to simulate the density,
aggregatedegradation,andstructuralcharacteristicspossiblein
theactualroad surface when properconstructionprocedureis
usedintheplacementofthe material. The specimensmay be
used to determine stability, density, strength, water suscepti-
bility, etc.,of bituminous mixtures by specified testmethods.

5. Apparatus

5.1 Gyratory-ShearMolding Press :
5.1.1 PressPlaten ,whichishardened and groundflat.
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5.1.2 Hydraulic Compaction Ram , with nonrotating metal
faceasshowninFig. l andFig.2.Theramfaceishardened
and ground flat. The ram varies the vertical opening between
theramfaceandthepressplatenfrom4.5in.(114.3mm)down
tolessthan1.0in. (25.4mm).

5.1.3 Low-Pressure Gauge , with automatic valve for high
pressure protection and with acapability of indicating within
*+2kPa( *0.3psi)thefollowing:(SeeNote 1):

5.1.3.1 Pregyration Stress —31.8 psi (219 kPa) , which s
4001bf (1779N)total fordiameterspecimens.

5.1.3.2 EndPointStress —95.3psi(657kPa),whichis1200
Ibf (5338 N)total for4-in. (101.6-mm)diameter specimens.

5.1.4 High-Pressure Gauge , with capability of indicating
within £16psi( *=110kPa)thefollowing:(SeeNote 1):

5.1.4.1 Consolidation Stress —1590psi (11.0 MPa), which
is 20 000 1bf (89 kN) total for 4-in. (101.6-mm) diameter
specimens.

5.1.5 Tilt Mechanism , to cock the mold 6° while the
specimenisunder pregyrationstress (see 5.1.3.1). Inreverse
manner, it squares the mold axially against the press platen,
withasmoothquickmotion.

5.1.6 GyrationMechanism jtomovethemoldabouttheram
face12°totalangleandproducegyratoryshearcompactionof
thespecimen.Anelectricmotordrivesthegyrationmechanism
atapproximately 1 s/cycle.

5.1.7 CountMechanism ,toshutthegyrationmotoroffafter
threecompletecyclesandtostopitintheloadingpositionwith
anelectricbrake.

5.1.8 Hydraulic Hand Pump , which meters 0.020-in.
(0.508-mm)rammovement, withasmoothquick motion.

5.2 Gyratory Mold —Rigid metal mold as showninFig. |
andFig. 3, with aconcentric hardened ring for manipulating
gyratory action, and hardened to atleast 55 HRC honed and
hard-platedinterior.

5.3 Base Plate —Solid metal plate as shownin Fig. 1 and
Fig.2.Topandbottomsurfacesarehardenedand groundflat.
(SeeTable | foracomparisonofdimensions.)

5.4 Wide-Mouth Funnel ,withmouththatfitsinsidemold.

5.5 Scale or Balance , having at least 4500-g capacity,
sensitiveto0.1g.

5.6 Sieve or Screen —A 1-in. (25-mm) screen or  7/4-in.
(22.4-mm)sieve.
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