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Ａ１ｔｈｏｕｇｈｉｔｉｓａｗｅｌｌｋｎｏｗｎｆａｃｔｔｈａｔｔｈｅｂｅｈａｖｉｏｒｏｆａｓｐｈaltconcreteisgreatlyaffected

byaggregategrading，ｔｈｅｒｅａｒｅｓｔｉｌｌｍａｎｙｐｒｏｂｌｅｍｓｔｈａｔｒequirefultherinvestigation，

Forexample，ｔｈｅｒｅｉｓｔｈｅｑｕｅｓｔｉｏｎｏｆｗｈａｔｉｓｔｈｅｍostsuitablegladingtousefOra

specificpavementapplication・IntheUnitedStatesandJapan,continuousaggregategrad-

ingispopularinasphaltmixtures・Recently，theuseofgap-gradedasphaltmixturesfOr

heavytrafficroadconstmctionandsnowfallareawastentativelyapprovedfOrinclusion

intheJapanAsphaltPavementCode、Ｉｎｐａｒｔｂａｓｅｄｏｎｔｈｅｆactthatithasbeensucces-

sfullyusedinhot-IolledasphaltistheUnitedKingdom（BS594typemixes）（１）and

SouthAfrica(2)，(3)，(4)．Ａｔｔｈｉｓｔｉｍｅｉｔｉｓｎｏｔｃｌｅａｒｗｈｉｃｈｏｆｔhegradingsisbetter，

gaporcontinuous，oriftheyeachhavespecificapplicationdependingonthepavement

sectionandtheenvimnment・

Yoshimoto（５）hasstated,basedonMarshalltestresults,唾Iftheratiooffineandcoalse

aggregatecontentissuitablyselectedbythefineaggregategradingcontent，thefine

agglegategradingitselfhaslittleeffectonthestabilityofasphaltmix.，，

However，ｔｈｅｒｅａｒｅｌｉｍｉｔｓｔｏｗｈａｔｃａｎｂｅｄｅｆｉｎeｄｂｙｍｅａｎｓｏftheMarshalltesting

method・ＴｈｉｓｉｓｆＯｒｔｈｅｆＯｌｌｏｗｉｎｇｒｅａｓｏｎ：Althoughthepracticalityofthistestingmethod

isestablished，andthismethodiswidelyusedthroughouttheworldindeterminingthe

asphaltcontent，ｉｔｃａｎｎｏｔｂｅｓａｉｄｔｈａｔｉｔｉｓａｌｗａｙｓｓｕfficientfordefiningthebasicpro-

pertiesofmaterials・Hence，theauthorhasconductedaseriesofexperimentstodefine

mixtureresponseinflexurefatigue・

Thisreportsummarizestheresultsｏｆｔｈｅｓｅｔｅｓｔｓ、

２．ＴＥＳＴＳＰＥＣＩＭＥＮＳ

２．１．Ｍａｔｅｒｉａｌｓ

ＡｓｐｈａｌｔｃｅｍｅｎｔＴｈｅａｓｐｈａltcementwasa40-60penetrationgradewitha

specificgravityofLO1andwassuppliedbyChevronAsphaltCompany、

Aggregate AggregateusedfOrthisinvestigationwascrushedgranitefrom

Watsonville，CalifOrnia，withanapparentspecificgravityoｆ2.92．

ＴｏｉｎｓｕreunifOrmityinthetestspecimen，theaggregatewasovendried，separatedinto

individualsizefractions，ｔｈａｔｉｓｌ/2"×3/8"’３/8"×#４，＃4×#８，＃8×#16,＃16×#30,＃30×#50,

#50×#100,ａｎｄ＃100below，andthenrecombinedtoobtainfOurgradingsshowninFig・L

Fillerwasnotused、

２．２．AggregateGradation

FourdifferentaggregategradingswereusedforthisinvestigationaｓｓｈｏｗｎｉｎＦｉｇ・L

TheaggregategradingcurvedesignatedSrepresentsacontinuousgradingwhichappro-
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２．３．AsphaltContent

Fig､１Aggregategradingcurves・
Onlyoneasphaltcontent,６．７percent（by

weightofaggregate）wasusedinthetestspecimens、

Ｉｔｓｈｏｕｌｄｂｅｎｏｔｅｄｔｈａｔｂｏｔｈｔｈｅｓｔａｂilityandfatiguecharacteristicsofasphaltmixtures

varywithasphaｌｔｃｏｎｔｅｎｔａｎｄｔｈａｔｔｈｅｒｅｉｓａｎｏｐｔｉｍumasphaltcontentfOreachchara-

cteristic・TheasphaltcontentchosenfOrthisinvestigationdoesnotnecessarilycorrespond

totheopｔｉｍｕｍｖａｌｕｅｆＯｒｅｉｔｈｅｒｏｆｔｈｅｓｅｎｅｗｃharacteristics、

Monismith（７）investigatedtheeffectofasphaltcontentonfatiguebehaviorbyusinga

basaltaggregategradeaccordingtotheCalifOrnial/２inchmaximummediumspecification

andmixedwitha60-70penetrationasphaltcement、Asphaltcontentsvariedfrom5､３ｔｏ

8.7percentbydryweightofaggregate・Resultsofhistestssuggestedthatamaximum

fatiguelifeatastresslevelofl50psiocculTedatanasphaltcontentof67percent・In

addition，theoptimumasphaltcontentbasedonfatiguebehaviorwasabout0.8percent

greaterthantheasphaltcontentwhichcouldbeselectedfbrthestabilityrequirement･

Ｐell（８）ａｎｄＪｉｍｅｎｅｚ（９）havealsostudiedtheeffectofasphaltcontentonfatiguelife・

Pell,stestswereconductedonaBritishbasecoarsemixcontaininga40-50penetrationand

withasphaltcontentsrangingfrom41tol2.5percent・SpecimensweretestedatlOoC（50°

Ｆ）ａｔａｓｔｒｅｓｓｌｅｖｅｌｏｆｌ６５ｐｓｉＡｍａｘｉｍｕｍfatiguelifewasobatinedatapproximately７．５

percentasphaltbyweightoftotalｍｉｘ（8.1％byweightofaggregate)．

Ｊｉｍｅｎｅｚｈａｓｓｈｏｗｎｔｈａｔｔｈｅｏｐｔｉｍｕｍａsphaltcontentinfatigueisafunctionofthetype

ofaggregateused・

ThusitappealsdesirabletoperfOrmfatiguetestswhichidentifythepeakasphaltcontent

necessaryfOroptimumfatigueresponsefOreachofthemixestestedherein・UnfOrtunately

therewasnoteｎｏｕｇｈｔｉｍｅｔｏｄｅｆｉｎｅｔｈｉｓｐａｒａｍｅｔｅｒｆＯｒｅａｃｈｍｉｘａｎｄｏｎｌｙｔｈｅａｓｐｈａｌｔ

ｃｏｎtent，６．７percentbyweightofaggregate，wasusedThisasphaltcontentisconsidered

closetotheoptimumvaluefOrthecontinuousgradingS，ａｔleast，fromearliertest

results(7)．Ｏｎｔｈｅｏｔｈｅｒｈａｎｄ,asphaltcontentsfOrthegap-gradedmixturesA，Ｂａｎｄ

ＣｓｈｏｕｌｄｂｅｈｉｇｈｅｒｔｈａｎｔｈａｔｏｆｔhecontinuousgradingS,ｅ､ｇ：Reference（10)．

２．４．SpecimenPreparaton

Aggregateandasphaltwereheatedtoatemperaturｅｏｆ２７０ｏＦａｎｄｔｈｅｎｃｏｍｂｉｎｅｄ・Mi-

xingwasaccomplishedbyhandstirring，aidedbyamechanicalmixerfOraperiodofthree

minutes・ＭｉｘｅｓｗｅｒｅｔｈｅｎａｌｌｏｗｅｄｔｏｃｕｒｅｆＯｒl5-20hoursinafOrceddraftovenatl40oE

Priortocompaction,ｅａｃｈｍｉｘｗａｓｒｅｈｅａｔｅｄｆｏｒ２始hoursina230oFoven．
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ＦＩｅｘｕｒａＩｔｅｓｔｅｓｐｅｃｉｍｅns Cornpactedblockspecimenswere３．５×４．５×１５ｉｎ.，and

werepreparedusingaTriaxiallnstituteKneadingCompactorasfOllows：Ｅａｃｈｗａｓｃｏｍ－

ｐａｃｔｅｄｉｎｔｈｒｅｅｌａｙｅｒｓtoobtainunifbrmdensitythroughoutitsheight・Thelowerlayer

wascompactedｗｉｔｈ２０ｔａｍｐｓａｔｌ４５ｐｓｉａｎｄ６０ｔａｍｐｓａｔ３７５ｐｓｉ；theintermediatelayer

wascompactｅｄｗｉｔｈ２０ｔａｍｐｓａｔｌ４５ｐｓｉ，８０ｔａｍｐｓａｔ３７５ｐｓｉ；thesurfacelayerwascom-

pactedｗｉｔｈ２０ｔａｍｐｓａｔｌ４５ｐｓｉａｎｄｌＯＯｔａｍｐｓａｔ３７５ｐｓｉ、Aftercompaction，ａ1,670psi

levelingloadwasappliedtothesurfaceofthespecimen，andmaintainedforoneminute・

Ｔｈｅｂｌｏｃｋｗａｓｔｈｅｎｓａｗｅｄｉｎｔｏｆｏｕｒ1.5×１．５×１５ｉｎ・specimensfOrrepeatedflexuraltests

withadiamond-tippedtablesaw．

３．ＴＥＳＴＭＥＴＨＯＤＳ

３．１．ＳｅｌｅｃｔｉｏｎｏｆＴｅｓｔＭｅｔｈｏｄ

Ｔｏｓｔｕｄｙｔｈeinfluenceofaggregategradingonthefatiguebehaviorofasphaltmixes

requiresaconsiderationofthemethodtobeusedfOrdeterminingfatigueresponse・In

addition，becausecertainconflictingconclusionsmightbedrawnwithrespecttodesirable

mixcharacteristics，themethodfOrdeterminingfatigueresponseinthelabomtoryshoulｄ

ｂｅｓｉｍｉｌａｒｔｏｔｈｅｗａｙｉｎｗｈｉｃｈｔｈｅａｃtualpavementstnlctureundergoesfatigue・There-

fOre，ｔｈｅｍｏｄｅｏｆｌｏａｄｉｎｇｔｈａｔｉｓｕｓｅｄｓｈｏｕlddescridehowstressandstrainlevelsare
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permittedtovaryduringfatigueloading・Ｉｆｔｈｅｎｏｍｉｎａｌｓｔｒｅｓｓｏｒｌｏａｄｉｓｍａｉｎtainedat

aconstantlevelthroughoｕｔｔｈｅｌｉｆｅｏｆｔｈｅｓｐｅｃｉｍｅｎ，testngisofthecontrolled-stressor

controlled-loadmode・Ifthenominalstrainordeflectionismaintainedataconstantlevel，

testingisofthecontrolled-strainorcontrolled-deflectionmode・Bothmodesofloadingare

shownschematicallyinFi９．２．ByperfOrmingtestsineithermodeofloadingatdifferent

stressorstrainlevels，onemayobtainfatiｇｕｅｄｉａｇｒａｍｓｓｕｃｈａｓｓｈｏｗｎｉｎＦｉ９．３．

Usingacomputertoanalyzevarioustypesofthree-layersystemconstructions,Monismith

(１１，１２）suggestedthatfOrpavementswithanasphaltlayerlessthanabout2〃thick

controlled-straintestswouldbesuitable，sinceundertheseconditionsthetensilestrain

attheundersideoftheasphaltlayerislittleaffectedbymixstiffness・Forthickeras-

phaltlayers,４〃ａｎｄover，ｔｈｅｓｔｉｆｎｅｓｓｏｆｔｈｅｍｉｘｗａｓｆＯｕｎｄｔｏｈaveacomparativlylarge

influenceｏｎｔｈｅｓｔｒａｉｎｖａｌｕｅ，andacomparativelysmallinfluenceonstress，hence，under

theseconditionscontrolled-stresstestswererecommended・Furthermore,information(１３）

suggestedcontrolled-stresstestｓｗｉllprovideaconservativeestimateoffatiguelesponse

fbranymixturcIegardlessofthethicknessoftheasphalticconcrcte・Forthesereasons

controlled-streｓｓｔｅｓｔｓｗｅｒｃｕｓｅｄｉｎｔｈｉｓｓｔｕｄｙ，

３．２．Controlled-StressFatigueTestProcedures

ContrDlled-stlcsstestｓｉｎｔｈｉｓｓｔｕｄｙｈａｖｅｂｅｅｎｐｅｒｆＯｒｍｅｄｗiththelcpeatedflexuralap-

paratusdevelopeddyDeacon（１４)．

Afour-pointloadingsystemapplieｄａｕｎｉａｘｉａｌｂｅｎｄｉｎｇｓｔｌｃｓｓｔｏｔｈｅｓimplysupported

specimenandthuscleatedalegionofconstantbendingmomentthroughoutthecentral4
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inchesofthespecimen・Ｔｈｅｔｉｍｅｏｆｌｏａｄｉｎｇｅｍｐｌｏｙｅｄｉｎｔｈｅsetestswasapproximately０．１

sec；１００１epetitionsperminutewe１℃alsoutilized、Thespecimenwasreturnedtoitsoriginal

unflexedpositionaftereachloadapplication・Inthecontrolled-stresstestsloadingiscon-

tinueduntilthebeamcompletelyfractures，ａｔｗｈｉｃｈｔｉｍｅａｌｉｍｉｔｓｗｉｔｃｈｓｔｏｐｓｔｈemachine；

thenumberofrepetitionsofloadtofailureisrecoldedonacounter・Thecontrolled-strcss

testswercdoneatthreestlcsslevels（250,200,ａｎｄｌ５０ｐｓｉ)．Thetesttemperatulcwasset

at68ｏＦｆＯｒａｌｌｔｅｓｔｓｐｅｒｆＯｒｍｅｄｉｎｔｈｉｓstudy・Dynamic-deflectionmeasulcmentｓｗｅｒ℃obtained

duringloadingthloughtheuseofalinearvariablediffelCntialtransfOrmer（LVDT）and

recordedonaSanbornstripchartlecorder、

３．３．Calculatedstiffnessandstrain

Measulcdloadanddeflectionsat200stlessapplicationswelCusedtocomputethestiffness

andstrainbymeansofthefOllowinglclationships：

Ｓ＝Ｐａ(3′2-42）
481Ｊ （１）

１２t４

６＝３'２－４ａ２ （２）

whelB Ｓ＝theflexuralstiffnss

e＝theflexuralstrain

P＝dynamicloadappliedtodeflecttheｂｅａｍ

ノーreactionspanlength

a＝distancereactionthroughpointtoｌｏａｄｐｏｉｎｔ

ｔ＝specimendepth

l＝specimenmomentofinertia

4＝dynamicbeamdeflectionatcenterpoint
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andthelongerthelife・Ｗｉｔｈｔｈｉｓｉｎｍｉｎｄ，theslopeofthereglcssionlinesoｆｓｔｒａｉｎ－Ｎｆａｎｄ

ｓｔｒｅｓｓ－Ｎｆｆｏｒｔｈｅｇａp-gradedmixBa1aeflatterthanfOrthesamecurvesforthecontinouslｙ

ｇｒａｄｅｄｍｉｘＳＴｈｏｓｅｆＯｒｔｈｅｇap-gradedmixesAandCaresteeperthanfOrthecontinuosly

gradedmixS・Accordingly，ｉｔｓｅｅｍｓｔｈａｔｔｈｅｏｒｄｅｒｆｏｒｌｏｎｇｆａｔｉguelifecanbearrangedas

fOllows，thegap-gradedmixB・ThecontinouslygradedmixS，thegap-gradedmixAand

thegap-graｄｅｄｍｉｘＣ・
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TABLE2-LEAsTsquAREsREcREssｴoNEquATｴoNANDsTATｴsTｴcALqUANTｴrｴEＳ

ＳｃｏｎｒＩｎＩｎｏｕｕｐ

Ｇｒａｄｉｎｇ

ＡＣａｐ－ｇｒａｄＢｄ

８．６７ｘｍ－９

８．３８ｘエ０－日

２．ＯＢｘｍ１４

５口g８ｘｍ１７

ＣＣａｐ－ｇｚａｄｅｄ ６．８０ｘ１Ｏｌ２

ＴＡＢＬＥ３－Ｆ－ＴＥＳＴ－ＴＥＳＴＯＦＴＨＥＥｑＵＡＬｴTYOFTHEPOPULATｴＯＮＳ
ＳＴＡ２ＩＴＭＬＲＤＦＲｎＯＲＯＦＥＳＴｪMＡＴＥ

ＣＤｍＰａｚｉＢｏ回
ｏＥ

ｓ;’

￣~￣１

■蕾」EHi工

ＤＥｓｉｇｎａ上ｉｏｎ

ＯＬ■０．０５，ＦOL/２(､’－１１，２－１）

ひmix＝maximumfiberflexuralstICss

n2＝sIopeofline

stress-numberofloadapplicationNf、

lienナofcolTelationHndthesfand3rderrorofestimatehave

fｏｒｔｈｅｍｉｘ

ThecoefficientofcorrelationandthestandarderrorofestimatehavealsobeencalculatedfOr

theregressionlines、Ｔｈｅcoefficientofcorlelationandthestandarderrorestimatecanbe

leprCsentedbythefollowingequation，Iespectively，

ＡＩ(xi-又)(ｙｌ－ｙ）
ｒ＝･－－－－－

１/Ｚ(x,＿又)２．１/Ｚ(yi-y)２ （５）

S=1/(l-r挫皆l-y)②￣ (6)

Ｈ｣LＸ

Ｄｅｓｉｇｎａ上ｉｏｎ

Ｎｏ

ｏＥ
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ＮＥ■Ｋ１(1/巳ｍｉｘ）

、

エ

x1
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Grading

1８ ４．４９
×

1０
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×

１０
－４

２．４３９ ０．７９６ ０．３１７
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－９
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-５
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ＴＡＴｌｍ４－に－ＴＥＳＴ－ＳエＧＮｴＦｴCANCEOFTHEDIFFERENCEBETWEENTHE

RECRESSｴONCOEFFｴCmNTSb1andb20FTWOSEPARATEEqUAｴｴONS

F■〔［ 陣

８
８
’

１
１ １８

エ８

,8１
１８１,割
,蓋’|襄

上q/2(Ｈ＋Ｑ２￣４）ｑ￣０．０５g5Zconfidence

ｗhe[Ｃ：

ｒ＝thecoefficientofcolTelation

S＝thestandardelTrorofestimate

xi,ｙｉ＝actualvaluesoftwovariablesx,ｙ（i＝1,2,……，、）

x,ｙ＝1/n2xI，１/nZyi

n＝ｎｕｍｂｅｒｏｆｉｔｅｍｓ

SincetheregrcssionsareperfOrmｅｄｏｎｔｈｅｌｏｇａｒｉｔｈｍｓｏｆｔｈｅｍｉｘｓｔ[ess，ｓｔｌｃｓｓａｎｄＮｆ，the

distributionoffatiguelifearoundthelegressionlineisanormallogdistributionandthusthe

reportedvalueofthestandarderrorofesｔｉｍａｔｅｉｓｔｈｅｌｏｇｏｆｔｈｅｖａｌｕｅ・

Ｔａｂle2presentsthereglessionlines，ｔｈｅcolTelationcoefficient，andthestandalderTDrof

estimateforthestrain-fatiguelifeandthｅｓｔ1℃ss-fatigueliferelationships・

Ｔｏｃｏｍｐａｒｅｔｈｅｓｌｏｐｅｓｏｔｔｈｅｌｃｇｒｃssionlinesonthestrainvs、Ｎｆａｎｄｓｔｌｃｓｓｖｓ，Nfplots，

ｔｈｅＦｔｅｓｔｗａｓｆｉｒｓｔｕｓｅｄｔｏｔｅｓｔｔｈｅｎuUhypothesisthatthestandarderroｒｓｏｆｅstimatefOrthe

tworelationsaｴeequaLTable3containstabulatedvaluesuponwhichthedecisiontoleject

oraccepttheapropriatehypothesiswasmade・Thenullhypothesiscouldnotberejected

fOranequal-tailtestatalevelofsignificanceequalto95perceｎｔａｎｄｔｈｕｓｗｅｃａｎａｓｓｕｍｅ

ｔｈａｔｔｈｅstandardｅｒｒｏｒｓｏｆｔｈｅｅｓｔｉｍａｔｅｆＯｒｔｈｅｆＯｕｒｐossiblecomparisonsareequal、

SincethestandardelTorsoftheestｉｍａｔｅｃａｎｂｅｓｈｏｗｎｔｏｂｅｅｑＵａｌ，ｉｔｉｓｎｏｗｐｏｓｓｉｂｌｅｔｏ

ｕｓｅｔｈｅｔｔｅｓｔ．Ｔｈｉｓｔｅｓｔｗａｓｕｓｅｄｔｏｔｅｓｔｔｈｅｎｕｌｌｈｙpothesisthatthediffelcncebetween

theslopeofthelmeseqUalszero・ＴａｂＩｅ４ｐｌＣｓｅｎｔｓｔｈｅｒｃｓｕｌｔｓｏｆｔｈｅｔｔｅｓｔ・Thishypothesis

couldnotbeacceptｅｄｆＯｒａｔｗｏ－ｔａｉｌｔｅｓｔａｔａｌｅｖｅｌｏｆsignificanceequalto95pelCent・

Accordingly，fromthestatisticalanalysisplesentedabove，itseemspossiblethatgrading
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ｍａｙｈａｖｅａｎｅｆｆｅｃｔｏｎｔｈｅｌｃｓｕｌｔｓｏｆfatiguetestswhenrep1℃sentedonthestlcss-fatiguelife

andthestmin-fatiguelifeplot・

ｖａｎＤｉｊｋ（15）hasalsorecentlypIesenteddataillustratingtheeffectofagglregategradation

onfatiguelifeofasphaltmixesbyapplyingtheenergyconcepttodateobtainedincontrolled-

straintests、TheinfOrmationsuggestedthatsincefOrseveralmixtypesthefatiguetests

resultswereratherclosetogether，thepermissiblestrainfatiguecurveshavebeengrouped

togetherinafewreplcsentativecurves・However，theasphaltconcreteofthestateofCali-

fOrniaandtheRolledAsphaltBaseCoursemixfromhisresultswereshowntoexhibitdif-

ferentlesponses、

Monismith（７）repoltedpleviouslythatagglegategladingfOrmixeswithtlncedifferent

agglegtegradings（theextremefine，ｔｈｅmiddle，ａｎｄtheextremecoarseportionsofthe

gradingbandinStateofCalifornial/２ｉｎ・maximumsizeaggregategradings)，doesnot

significantlyinfluencetheresultsoffatiguetestswhenthetestsarerepresentedonaplotof

mixstrainvs・fatiguelife・Ｉｔｓｈｏｕｌｄｂｅｐｏｉｎｔｅｄｏｕｔｔｈａｔｔｈｅｊｕｄｇｍｅｎｔｉｓｂａｓｅｄｏｎａｍｉｘ

ｗｉｔｈｔｈｌｅｅｄｉｆferentagglegategradings，identicalasphaltcontentsandcontainingairvoidsthat

variedoverananFowrange・However，theinformationalsopointedoutthattheeffectofag-

gregategradingmightsomewhatinfluencethe１℃sultsoffatiguetestswhenthetestｄａｔａａｒｅ

ｐｌｅｓｅｎｔｅｄｏｎａｐｌｏｔｏｆｍｉｘｓｔressvs・fatiguelife、

４．３．ＡｓｐｈａｌｔＣｏｎｔｅｎｔｉｎＭｉｘ

ｌｔｓｈｏｕｌｄｂｅｌCcognizedthatasphaltcontentshouldbeconsideredinthecomparisonof

aggregategmdings・Theasphaltcontentusedinthisstudyｗａｓ６．７ｐｅｍｅｎｔｂｙｄｒｙｗｅｉｇｈｔ

ｏｆａｇｇｌｃｇａｔｅｆOrallmixes・

Asmentionedearlier，anasphaltcontentof6､７percentisapproximatelyclosetotheopti-

mumasphaltcontentforthecontinuouslygradedmixS，Forthegap-gradedmixesA，Ｂ

ａｎｄＣｍｏｌｃｔｈａｎ６､７ｐｅ１℃entasphaltcontentwouldbeleqUired・Ifmoreasphaltcontentthan

６．７pementweleaddedforthegap-gradeｄｍｉｘＢ，thedifferencebetweenthegap-gradedmix

BandthecontinuousgradingmixScouldhavebeenmolcpronouncedonthefatiguecurve・

Furthermo1℃，ifthegap-gradedmixAhadbeentestedatitsoptimumasphaltcontent，com-

parsionwiththecontinuousgradingｍｉｘＳｍａｙｈａｖｅｓｈｏｗｎｏｎｌｙｓｌｉｇｈｔｄｉｆｆerencesinthethe

fatiguelife、

４．４．Ａｉｒｖｏｉｄｉｎｍｉｘ

ｌｔｉｓａｗｅｌｌｋｎｏｗｎｆａｃｔthatairvoidsplayanimportantpartinthebehaviorofasphalt

conc１℃te・Theinfluenceofairvoidcontentonfatiguelife１℃sponsehasbeenreportedby

MoniSmith（11）andVallerga（16)．Thelwesultsoftheseinvestigationsindicatedthatmixes

containinghighairvoidcontentsexhibitcomparativelyshortfatiguelives、Inaddition，Mo-

nismith(11）suggestedthatasmallerchangeinvoidcontentisrequircdtochangethefatigue

lifebyaspecificamountfortheCaliforniagradedmixes（４to6percentincleaseinairvoids

tolcducethefatiguelivebyoneorderofmagnitudethanislcquiredfOrtheBritishstandard

mix（１０percentincreasetoIcducefatiguelifebyoneolderofmagnitude)．Fulthermole,the

informationsuggestedthatthestructuleofthevoids（Le，size，shape，degleeofinterCon-

nection）ａｓｗｅｌｌａｓｔｈｅｉｒａｂｓｏｌｕｔｅｖｏｌｕｍｅｉｓｏfimportance・Meanairvoidcontentsobtained

bythesamecompactionconditionsforthefourdifferentaggregatemixesiｎｔｈｉｓｓｔｕｄｙａｒｅ

２．６，４．８，３．４ａｎｄ９．９ｐｅｒ℃entforthecontinuousgradingS，gap-gradedusesA，BandC

respectively，Ｔａｂｌｅ1．
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Airvoidcontentofthegap-gradedmｉｘＢｉｓｈｉｇｈｅｒｔｈａｎｔｈａｔｏｆｔｈｅｃｏｎｔｉｎousgradingS

Nevertheless，thestiffnessandthefatiguelifeofthegap-gradedmixBarelargerandlonger

thanthatofthecontinuousgradingmixSThedifferenceinairvoidsbetweenthegap-

gradedmixAandthecontinuousgradingｍｉｘＳｉｓ２､２percent・However，thedifference

instiffnessandthefatiguelifeseemtobenegligible，Thegap-gradedmixC，however，ｈａｓ

ａｖｅｒｙｈｉｇｈａｉｒｖｏｉｄｃｏｎｔｅｎｔｃｏｍｐaredtoothermixes・Hence，thestiffnessandthefatiguelife

ofthegap-gradedmixCareinferior、

Ｗｉｔｈｔｈｉｓｉｎｍｉｎｄｔｈｅｄｉｆｆｅｒｅｎｃｅｉｎｔhestiffnessandthefatiguelifebetweencontinous

gradingandgap-grａｄｅｄｍｉｘｔｕｌｅｓｍａｙｔｈｕｓｉｎｐａｒｔｂｅｄｕｅｔｏｔｈｅｓｉｚｅａｎｄｓｈａｐｅｏｆｔｈｅｖｏｉｄ

ｉｎｔｈｅｔｗｏｔｙｐｅｓｏｆｍｉｘｅｓｓｉｎｃｅｖｉｓｕａｌｅｘａminationindicatedthatgap-gradedmixcontained

smallersizevoidsthanthecontinuousgradedmix．

5．ＣＯＮＣＬＵＳＩＯＮＳ

Theinfluenceofagglcgategradinｇｏｎｔｈｅｆａｔｉｇｕｅｒｅｓｐｏｎｓｅｍａｙｂｅｓｕｍｍarizedasfollows：

１）Ｇａｐ－ｇｒａｄｅｄｍｉｘＢｓｅｅｍｓｔｏｂｅａｌｉｔｔｌｅbetterthanthecontinuousgradingSin

fatigueresponse、

２）Ｇａｐ－ｇｒａｄｅｄｍｉｘｅｓＡａｎｄＣｓｅｅｍｔｏｂｅｓｏmewhatinferiorincomparisonwiththe

continuousgradedmixSinfatiguelesponse、

３）Ifaggregategradingcouldbecompa１℃ｄａｔｔｈｅｏｐｔｉｍｕｍａｓｐｈａｌｔｃｏｎｔｅｎｔｉｎｅaｃｈｏｆ

ｔhemixes，gep-gradedmixeswouldhavecomparedfavorablywithcontinuousgradiｎｇ

ｌｎｌｘｅｓ、

４）Aggregategradingseemstohaveaneffectontheslopeandinterceptofbｏｔｈｔｈｅ

ｓｔｒａｉｎ－Ｎｆａｎｄｓｔｒｅｓｓ－ＮｒｌｅglCssionlines．

ＡＣＫＮＯＷＬＥＤＧＥＭＥＮＴＳ

Ｔｈｉｓｐａｐｅｒｉｓｗｒｉttenduringstudyabroadin’７６September’７７AugustatUniversityof

California，Berkeley・
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tationandTrafficEngineeringshopwhoprovidedvaluableassisstanceincludeTomPicklell
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