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Abstract

Downstreamfining,whichsedimentgrainsizeonariverbedtendstodecrease

todownstream,takeplacesastheresultsoftwoprocesses:``hydraulicsorting,"which

impliesthatfinergrainsaretransportedfarthertodownstreamthancoarsergrains,and

"breakingandabrasionmechanisms
,"whichimpliesthatthesizereducingmechanical

processaffectingindividualparticles.Theauthorfbcusedonthebreakingandabrasion

mechanismsofdetritus.

Mostofpreviousstudiesexclusivelyaddressedthebreakingandabrasion

mechanismsofthegravelorsandfractionbehavioralone.Althoughithasbeenmentioned

thatbothmechanismsisaffectedbyrocktypeandsizeofgrain,manystu.diesdidnot

considertheserelationshipssufficiently.Hence,theauthorstudiedontheroleofbreaking

andabrasionmechanismsduringfluvialproducing-transportprocessesbasedonthe

originalperspectivesasfbllows:(i)notonlygravelsbutalsosands,whichareproduced

newlyfrombrokenand/orabradedgravels,areinvestigated,(ii)rocktypeandsizeof

investigateddetritusareunifiedtoevaluateminutelythebreakingandabrasion

mechanismsreflectingthesecharacteristics.
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[ChapterII]Thegrainshapebecomesangu.latedand/orroundedduring

transportprocessandthepristinefinerparticlesproducedfromtheoriginalgrainare

angular.Hence,theauthorfbcusesonchangeinroundnessandclassifiessizereduction

processinto``breaking"and``abrasion,"controllinggrainsizeandroundnessvariations

oftheoriginalgrains.Inaddition,theauthorreviewedthehistoryofdetritalgrainshape

analysis,particularly``roundness",sincetheearlyhalfofthe20thcenturyandcurrent

studies.Asaresultofreviewing,theauthorredefinedsurfacetextu.re,asmaller-scale

shapefeatU.re,asthescaleissmallerthanonetenthofthediameter,becausetheboundary

betweenroundnessandsurfacetextUrebecomesambiguousinrecentstudieswithhigh-

resolutionimageanalysis.Theauthorsuggestsaflowchartsupportingstableevaluation

ofgrainroundnessongross(Krumbeinroundnesschart),whichhasbeencommonlyused,

toavoidthemeasurer'serror.Furthermore,thecorrectionequationisestablishedto

correspondtheroundnessofO.5-4mmindiametergrainsutilizingtheimageanalysisto

theoneof4-128mmindiametergrainswithobservationongross.

[ChapterIII]Inordertoexaminethefactorscontributingtopristinegrain

productionaccompanyingwithbreakingandabrasionmechanismsandchangesin

roundnessofdetritusduringfluvialtransportprocess,theauthorfbcusesonthewatershed

ofWataraseRiver(twotributaries)havingnohugeconstructionsinterruptingthestream.

Thechangesinroundnessandratioof``hard"chertand``fragile"shaleofsand-gravels

(0.5-128mmindiameter)todownstreamwereexaminedwithfieldsurveysand

laboratoryanalyses.Astheresults,itwasproposedthatdetritusgrainscoarserthanO.125

mmhavealimitingroundnessvalue,theroundnessofnomoreroundingofgrainduring

transportprocess,peculiartorocktypeofgrain,andpractically,aspecificsizeofdetritus

grainstransportedactivelyowingtoriverflowconditionachievethelimitingroundness
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valuepromptly.Furthermore,theauthorpointedoutthataspecificrocktypeofriverbed

(sediment)affectsbreakingandabrasionmechanismsofgravelsnotonlywithhardness

butalsowithform,e.g.,flatness,andsoon.

[ChapterIV]Theinfluenceofdamsongrainproducing-transportprocesses

wasexaminedutilizingthewatershedoftheTenryuRiverincludinghugedams

preventingnotonlywaterresourcesbutalsodetritus.Thechangesinroundnessoffragile

shaleofsands-gravels(0.5-64mmindiameter)wasmeasuredintheupstreamand

downstreamsideoftheFunagiraDamlocatedatthelowestinthewatershedofTenryu.

River,havingarelativelowdamheightandbeingoftenflushed.Astheresult,itwas

suggestedthatgrainsfinerthanlmmindiametermaybetransportedthroughthe

FunagiraDamandbreakingandabrasionmechanismsactinguponpebblesdeposited

beforethedamconstructionmayproducefinerpristinegrains(e.g.,sand)duetoflushing

ofthedam.

[ChapterV]Inadvanceddiscussion,theroundnessofcoarsetoverycoarse

sand-sizedgrains(0.5-2mmindiameter)beinghardtoabradewereinvestigatedto

estimatelimitingroundnessvalueandtransportconditionunderwhichtheroundnessare

saturatedinriver-beachsystem(thelowerreachesofTenryuRiverandEnshuCoast).As

theresults,itisobviouslyshownthatnotonlycoarsegrainsizefractionbutalsofiner

grainsizefractionwouldbeabradedandfinallywouldachievetheroundnessinsaturation

andthelimitingroundnessvalueofchertandshalewereestimated.Inaddition,itwas

suggestedthatatproximalarivermouth,roundnessofsand-sizedshalegrainsdecrease

inspiteofbeinglocatedonbeachbecauseofinputofpristineangularshalegrainsdueto

thecollisionofshalegravelsbyswash.

Astheconclusion,accordingtotheseroundnesstendencyinvestigatedinthe
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naturalriverandbeach,theauthorproposedthepracticalmodeloftheroundnessin

saturation,whichhasnotbeenrevealedbytheexperimentsandsimulationsdemonstrated

underthesimplifiedconditions,andthatthebreakingandabrasionmechanismsof

detritusareaffectedbyflowconditionandcharacteristicsofbedsediments;i.e.,grain

sizeandrocktype.
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