
N011∀1召Od写N∀ヨ1」○人召1SINl囚  

ヨ1nll⊥SNIH⊃召∀］Sヨヨ1∀⊃lNH⊃ヨ18nOg召∀H（］N∀1ヨOd  

C9引．∂unr  

∂SD〉tDN O！1∀  

句  

SISa⊥ uO！lDPHOSuO⊃lDuO！lUa＾uO⊃ u！uO！l⊃！Jj aP！S  

e●ON lヨOdヨ召  

】1nl11SHIH）廿Ⅴ】S】葛1V）l日日）】11nO甘lⅣH qNVl肌川  

］○  

1召Od］召   



甘Je叫！n丘←eJe八り正‥・uOl10q tUOり au！t pU石  9Z・d  

J∂lビ∂J3JeJS甘心 ←  

JaleaJ方JOJS官八・■・……・   － Op －  

∂S；〉qllり ←S；）ql u！。…・・… ■  ∂U！Iu瓜IlOq  

UI←U！‥・uOllOq t∬0り ∂u・！lqlク  

石 ∂ く＋ 豆＿∂ ……… （9り UO！lenba  

才芸∂．可← ／Z  

雲‾a・⊂百＝J●HZ′b…‥ dolu叫叩－q刷  

灯q∫辟←q一っdP………（Sり叫Ienb∂・OZ・d  

Fラ丁ち  

JO；〉lelS J；〉ll：r ∂ql  

JO丘 －－ JOJ；〉l官1訓町lJO丘………・aUTlⅦOllOq  占いd  

′Z b＝d←Ze〉＝d （Dし）uo†Ienb∂  

′Zb＝且←Zb＝丘 （d）uoll官nb∂  

朝 字摘 
＼…－‾－J．∵トヰ・－ト‾・一：●丁い∴   

高二三「臼ひ－‥  

（e9）uo！l官nb∂  9L・d  

′ u∂叫〇∂dsJOl岬！∂tll官＝！u！叫1S！Oq∂．－a  

－q几‘d ∋JnSS∂Jd uo！】ep！lOSUO〇 ptJ官 d／／わu∂∂叫3q d川S  

一口O＝用I明石 ∂q plnOtlS（p）－（e）S●s∂！丘JO UO！l加〇 d pue 9・d  

Jd ∂」＝几S5＝∋」d  

UO！lep！IOSUOつ pm㌧／uo！1〇リJ∂p！SJOlu∂！〇！JJ30〇  

Ua∂瓜1∂q d川SuO！lel∂Ⅶ／∂q plnOqS ケ●言！正JO UO！lde〇  

Z 
言＝匂一←盲＝Zb…・uOl10q uOりaU！lpUZ  

∠9●Z ∂q  

plnOqS 卜町0♪王IS∂エJO Sモ）・  

3uIIS11Fp巳くニー「ヨtりISn巨持・  

l∂lqtヲエ  

・doll山OJJ∂U！lqlS  

OqSU巳H一こ  OpStJ甘口…・uOl10qlⅢ0り ∂U！lq18  

∂Se耶N O！）lV Aq・・・・  

SIS∂エ ロO！l官p！lOSuOD T官UO！llJ∂AUO〇1里【UO！l〇り正 ∂P！S  

Ⅵ1ト旺DIⅦ0〇   



Side Frictionin ConventionalConsolidation Tests  

By Akio Nakase＊  

Contents  

Abstract  

ⅠIntroduction   

Ⅱ  

1．Consolidometer  

2． Soil  

3． Test Procedures  

4． Test Results  

5・Analysis of the Side Friction at Completion of Consolidation  

6．Analysis of the Sjde FrictioniLlpartially consolidated state  

Ⅲ Cor】Siderations  

IV Conclusion  

References  

ホ Chief Soj】Test andInvestigatjon Sectioll．Soiland StruCture Division  

－1－   



一 Z 一   

∂p！S‡01u∂！〇汀Ja∞ ∂11‡0 ∂nll払 ∂11叩叩plInOJPt柑Ⅷ0！1〇PIap！S∂叩‡0Ⅷ0！1nq叩S！p  

ユⅥ叩I∂甲 P∂ⅦnSSで ふ叩エ ■p∂餌Ⅵ甲aq plnO〇ltI3や1Ⅵ∂Ⅶ！〇∂ds∂叩叩叩P∂〇！A∂PSで瓜  

I！PlIV‘s．ユOt加エSセt一組SⅥ ユ叩ⅧOP！lOStlO〇 ∂dAl餌！ユ餌！叩OtJa叩 P∂Sn血ⅥⅥPt柁  

Sqn閃 ’0∈：■O Pt柁与T●O u∂∂瓜1∂q Sl払 uO！1〇！りaplS‡0叩∂！〇！打∂0：〉alP‡0∂nIワA∂11叩tp  

PtInO‡∂H ●1tI王やq叩セ1SlIO〇 Ⅴ叩！瓜 StI∂Ⅷ！〇∂ds p∂Sn ∂1∂Snセ〇∂q tl叩叩‡∂叩JO tI叩  

－nq！11S！PatP叩11a〇S12lOllP！P∂H’1alau10P！TOSuO〇∂dAI如！1Bu‡叩OT‡Pa〇！AaP ATT甲ads  

∂甲餌！SnlI叩〇PI∂ⅥJO aP叫押如Ⅷtセnl〇Ⅵ∂11paユnSマ∂ⅦPⅧⅥⅧ0！1〇里∂P！S訓甲ヨ0Ⅷ0！1  

－nq叩S！p a叩P∂u！召IqO A耶叩AlⅥⅧ℃PⅥqユOt加エ ー（㌔PStlでH■SPⅧⅥ（石山ⅥⅥ■NPⅥヲSln川  

●H‘（－ユOIAセエ■瓜一口AqlnOP叩ユⅥ〇u∂叩P彗＝那tqOユd s叩ⅦOS叩nlSl叩別叩頭Ⅶ  

●∂P！S∂‡ⅥSⅧn∂叩Ⅷ！∂q PTr10瓜SIS81tIO！1  

一甘P！tOSⅧ0〇 tセロO叩aAtIO〇 Ⅷ！Ⅵ叩〇ドJaP甲∂1lOl∂nPユ0ユ泊刊q！SSOd∂qlⅥ∂qエ ■dnlas  

10u S∂OP tIO揮甲J℃ ■甲職‘で叩ユ1S t！OS一散圧印即1UI ●∂ユnSS∂ユdlIO！l甲！tOStIO〇Ⅵ！∂SⅥ∂ユ〇∂p  

∂叩 S∂SnⅥ〇 Ⅵ叩〇PJaP！S‡Odn：ドS ●tl以仁凱甲∂甲Pt柁Ⅶ∂Ⅶ！〇ads∂qlⅥ∂a叫∂qdnlaS  

S！SS叩S T12uO甲円 a叩 OS‘Bu！1uO！112P！TOSl10〇 V Aq p∂u！12ユ1SaユS！1uatLIa〇12Tds！P Tt21al12I  

∂甲 PlIマ A耶叩J∂A P∂SSaJdⅦ0〇S！Ⅷ∂Ⅷ！〇∂dsl…二‘sIS∂ltIO耶P！lOStIO〇tlヲⅦ）叩∂AlIO〇ⅦⅠ  

Ⅶ0！l〇npOJ叩ⅠⅠ  

‘u叩甲！【岱Ⅷ0〇JO∂∂ユ8∂p餌！SV∂ユ〇u！11！瓜S∂Sセ∂ユ  

ー〇∂P tIO！l叩‡∂p！SJO叩墾〇那∂0〇 ∂叩‘uo叩p！LOStIO〇JO SSa〇OJd∂t餌‡Sl＝叩択瓜（P）  

一aJnSSaユd tIO叩P！tOSⅧ0〇  

甘瞑川ユ］O SlⅡ叩！J℃80tlSu！Ⅵ加 P∂110td ∂q OI∂ユVSltI∂P！‡戸0〇訓甲JOSlⅡ甲！ユ嘘01  

甲甲岬L 叫‘∠tZT V SIr ∂叩 Ⅵ！p叩！〇∂ds s℃uO！澗Ⅵ∂S∂ユd∂ユⅥtpm＝里Sd門SⅦ0！I  

一甲ユdsAす叩Ⅵds佃叩1〇瑚ⅥiOuSaOP叫1〇円∂p！S‡Oa〇Ⅶ呵Ⅹ∂∂qエ（〇）  

－2ⅦⅣでOISJnOtI  

閃IO．u叩∂1dⅦ0〇 叩 ∂ユnSSaユd p∂！td加 ⅧⅥ‡0 ％0601与いnOqでS！uaⅦ！〇∂ds  

‡0 ∂甲 P∂Sn AttIOlⅡⅧ0〇 a甲 u！∂ユnSS∂ユd tIO叩P！lOSⅦ0〇 ∂A！1〇∂打∂ⅥⅥ∂Ⅶ∂qエ（q）  

●餌！P001SユnOll  

予Z‡O tIO！1a【dⅦ0〇18－∂ユnSS∂ユd■bo叩PftOSⅧ0〇∂Ⅵ018叩ユ0〇〇Ⅵ引・OPⅦ∋OE・0  

Ⅵ∂∂叫∂q S！SISalt10！叩p！tOSⅧ0〇tセロO叩∂AlIO〇uてⅥ叩叩‡∂P！S‡0叩叩！J戸0〇aqエ（℃）  

：s瓜OttO‡  

Sマ P∂pnt〇Ⅵ0〇 Sモ1！‘Ⅶ0！1〇PJ∂P！S aqlJO SaSA【∇ロゼPt柁S叩∂Ⅶ∂ユnS℃aⅦ‡01tn甲ユ∂甲SV  

■uo！叩p！IOSuO〇‡0Ⅷ0！1ntOS叩Ⅶ！Ⅹ0ユd加s．門如zJ∂エ∂qlPⅥ沼S！SAtl引エで  

S．JOIAセエ∂11如！Ⅵ！qⅧ0〇 Aq 叩1S p∂1甘P！tO和0〇All叩ユマd∂1lOIP∂Pt柑1Ⅹ∂SⅥ瓜Ⅷ0！1叩J  

∂pfSJOld∂〇Ⅵ0〇 ∂叩 PtlV’J∂1∂ⅦOp！tOStIO〇pa〇てA叩AIt甲∂ds叩て瓜p∂ユnSで∂ⅧSl引払Ⅵ0！1  

－〇ワ‡∂p！S机Ⅰエ ●如！ユⅥ0叩P！tOStIO5ⅥpⅧⅥⅥaⅧぎ〇ads∇u∂∂叫∂q dnl∂S uO！l〇叩叩！S∂叩  

Aqpa〇nP∂jS！∂ユnSS∂ユd tIO耶p！lOSuO〇p墾td加ue‘sIS∂1uO叩P！【OStIO〇11和0叩aAuo〇Ⅵ  

I〇℡叫gqV   



frictionwas between O．15and O．30according to the specimen height， Hansbo also  

used a kindof floatingring type consolidometer．He measured the criticalforce  

whichis necessary to jack up or jack down the consolidation ring．Andthediffe－  

renceofthese twofoTCeS gaVe the doubleamountofthefriction． He reportedthat  

the friction value varied from17to29％ofthe consolidationload．   

InthesoilmechanicslaboratoryofthePort andHarbourTechnicalResearchIns－  

titute，tWOkindsofthe studies onthis problem had been carried out▲）．Bothofthem  

weretheindirectmeasurements，however，thevaluesof the coefficient of side fricr  

tionobtainedwerefardifferent from the value obtained by the above mentioned  

directmeasurements．Thereforea specialtypeof consolidometer for the measure・  

ment of side friction was made and the direct measurement was carried out．   

Ⅱ   

1．Comsolidomete工・  

The consolidometerfor the side friction measurementis principally of fixed ring  

type asshowninFig．1．The specimen height can bechangedfromlcm to4cm．  

Fig．1－（a）Consolidometer for side  

friction measurement．   

l  

Fig．2－（b）Consolidometer for side   

fric［ion measurement．  
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then to400kg．Ea血consolidationload wasmaintainedfor24hours．In some cases，  

however，theloading duration was extendedto7days inorder toinvestigate the  

effect of secondary compression．   

4．Test】■e邑ults   

Typicalexamples of the measurementare showninFig．2．In this壬igureQis the  

Fig．2－（a）Typicalresults of measurement，  

115eCC lOsec lmln  ・lOhr   lhr  ＝⊃hrldロ∨  】○   

号ここミー  l 10－○  

TESTN0．5  ●くこ：、0  】 ＼ 
0  P＝200kgP＝6．030k舛m丘  

雪ご＼。         ＼ 
OQこ（－kg）  

くこ＼ 
。、  〔〉  ・S：SETTLEMENT（l／100rnm）  

、・ド：：冒さ。               ‾転 8こ丈；－・＼÷⊥   ●，・・・・■．． 
．．．  ●－●●●  

0－ 

・、  
00  

Fig．2－（b）Typicalresults of measurement．  
■ 

loadtra云占hiitted toth6lower porousdiscwhichisequalptothediffeienc。b。tWeenthe  

applied consoユidation］oadand the totalside・friction・Compression of the specimen  

WaStakenasthedifferencebetweenthesettlementsof upperand】owerporous．discs．  

Fig・3illustratesatypicalrelationshipbetweenQandthespecimenheightatcomple－  

tion・Of・24・hoursJloading：  
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′＝意In  Then   

Thecoefficientof side friction f can be obtained by substitutingasarnpleheighth  

and ameasuredintergranularload Ghon thelower end of specimeninto equation  

（4），and we get  

声 ・1n   

With measured valuesof hand Q九，the value of f can be obtained by the  

methodof theleast square using equation（4′）．InFig．3 measuredintergranular  

loads払are plotted against specimenheightsh．Thicklinein thefigure represents  

the valueof Q calculated by equation（3）using the f value obtained from test  

results．For each series o董test，it was found that the relationship between払and  

h can bewe11represented byequation（3）forthe consolidation stagein which the  

consolidation pressure waslargerthan the preconsolidation pressure．  

0.1 l．0  100  

P （kg／Cm2）  

Fig．4 Relationshipbetween匂／Pand consolidationpressureP．   
wllere hois theinitialheight of specimerl，   

Fig．4showsthevaluesoffobtainedfrom each seriesof test． The preconsoli－  

dationpressureof clays usedwasbetween O・8andl．Okg／cm臣，and the value of f  

was between O．15andO，30for consolidation pressurelargerthanthe preconsolidation  

preSSure・   

Meaneffectiveconsolidationload Q at complete consolidationis expressed from  

equation（3）as  

｝若鳥 
÷！： 
百＝Qg・dg＝哉（1－e）  

－ 7 一   
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P′（kg／Cm2）  
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0 4  

」  

Fig．5－（c）Relationship between Q／P andcoefficient of side   
frictjon f and consolidation pressureメ，．  

P（kg／Cm2）  
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Fig．5N（d）Relationshipbetween奄n）andcoefficien【ofside  
friction f and consolidation pressureメ，．   

Fig．6showsthere】ationshipbetweenす／Parldh／Rinthe conventionalconsoli－  
dationtestatcomp】etionof24hoursloading・InthisfigureQwa戸Calculated by  

equation（5）usingthemeanvalueoffcorrespondingtO・■e去ch至zconsolidafionpressure  

showninFig．4．InJapan，SPeCimen size ofR＝3．25cmand h＝2cmiscommonly  
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void ratio eand consolidation pressurdat completion of 24hoursloading． hlthis  

figure，♪isanapplied coTISOlidationpressureand♪isthe mean e董王ective consolida－  

tion pressure corrected forthe side friction．  

P，P（kg′cm2）  

0．1  l．0  10．0  

Fig 7－（b）e－log♪and e－log♪relationships．  

P，P（kg′cm2）  

0．1  し0  10．0  

Fig 7r（C）erlog？and e－log♪relationships．  
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Fig・8－（b）Coefficient of volume compressibility〃iv．   
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Fig．8－（c）Coefficierlt Of volume compressibilitY  
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Fig．9－（b）Coefficient   

Of permeability，  
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Fig．9一（c）Coefficient   

OL permeability h．   
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Since the value of cv has no direct conTleCtionwiththe pressure，the correction  

forthe side friction need not be considered for cv．Andthe effect of the side fric－  

tionis to be considered onlyin the plotting of values againstconsolidation pressures，  

i．e．cv value shouldbeplottedagainst♪．  

Valuesof mv and k becomelarger by correcting them for the side friction，  

however，thepressure correspondingtothe corrected mv andk valuesistobe redu－  

cedtothemean effective pressureA From Figs．8よnd9it would be concluded  

thatthesidefrictionhasnoappreciabJeeflect on themv vs♪andkvs少relation－  

shipin such a way of representation．   

6．AtLalysis of the sidefrictionin partial1y conBOlidatedstate   

In this section the concept of side friction shall be extended to the partially 

consolidated state．Taylor had also carried out an analysis onthe partial1y consoli－  

dated state using an averageintergranular stress claculatedbyan average degreeof  

consolidation．In this present paper，the following assuInptions are made；  

（a）The side friction depends so】ely on theintergranular stressin clay．  

（b）The distributionof thesidefrictionischaracterizedby equation（2）．  

（c）The process of conso】idationis defined by the Terzaghi’s approximate solu－  

tion of consolidation．   

In the Terzaghi’s approximate solution of consolidation，theisochroneis assumed  

to be a parabola and anintergranularloadina sample at depthzis expressed5）  

（ノi雪守百豆一之）  ・T≦一  Qg＝△P   … （6a）  
12 T H2 

QL＝△Pトe 
‾（3T‾i）音（2H－Z）T・T≧孟   … （6b）  

where Q．：intergranularloadin a sample at depthz，  

T：time factor，  

H：1engthof drain path，  

z：depth from the drainage surface，and  

△P：consolidationload．  

As shownineq11ations（6a）and（6b），theintergranularload has the di王‡erent expre－  

ssions dependingon tne timefactor．Itis dueto the fact that，in the Terzaghi’s  

approximate solution，the principalaxis of parabolais atz＝H when T≧1／12，andat  

z＜HⅥrhen T＜1／12．   

Whenthesidefrictionistak占nintoconsideration，theintergranularload Q霹1in  

partiallyc？nSOlidat6dst竺teisdbtainedbysubstitutingequation（6a）or（6b）intoequaq  

tion（2），aS  

Qダ′＝Q才一昔～：Qg′か  ・‥ （7）   

－17 －  
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thenthe totalside frictionin the case of double drainage consolidationis  

F＝Q2H－Q2tリ  

in whichQ2H and Q狙．jaretheintergranularloads expressed by equations（6b）and  

（8b）respectively．   

Abov岳stated situationsareillustratedinFig．11．AsaneXample．theisochrones  

atT＝0．02，0．4andl，O withf＝0．4are shown and comparedwith thatgiven by  

the Terzaghi’s approxihate solutionin Fig．12．  

Fig．12 Comparison・Ofisochroneswith and wjthout side friction．  

For thefirst stepofloading the proceduresof the analysis for T＜1／12 areas  

follows．Thedepth2’，atWhichtheintergranularload Q，10f equation（8a）vani－  

shes，is obtained as  

‾許′＋ 

z′＝（昔＋β）－e（掌貴＋β）  

Rewritingtheabove 

the relationship between T and f as 

一計 

搾＝（音＋ノ珂－e（苧′＋昔＋ノ珂・ ∵（13）  
Alter．obtainingthevaluesofnforvarionscombinationsofparaⅡ1eterS fand＆てthe  

totalside frictionFis given as  

（ノi宮戸戸一作H）2  ＝△P（ト為2   … 
山）  F＝△P－Q”H＝△P   

12TH2  

Therefore，if values ofFandα′＝R／H areknown，the magnitudeof the coefficient  

of sidefrictionfcan be obtained．   

Forthelaterofconso］idationatT＞1／12・theintergranularloadatthelowerend，  
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ー OZ －  

●sIS∂1ユ∂甲0叫叩qlⅦ叫1ユ∂1甘aユ方ユOJS召瓜uO！SS∂ユdtuo〇A雄PⅦ0〇∂S∂qlS∂Sゼ〇S∂qlⅦ！  

叩甲＝阿り∂甲01抑PS！S門エ・El句丘m軋0甲Sで‘00！l叩IOSⅦ0〇％061甘1叩u叩ユ∂万  

一ユ甘t S！如‡P甘OISユnOtl閃才0．UO！1∂tdtuo〇叩ハOant召人叩‘zpⅥ月t●soN：SIS∂エ‡0∂S甘〇  

叩U！■予●方！dⅥ！Ⅶ瓜0甲S抑t甘A′叩01PⅦOdsaⅢ0〇∂ユ帽！‡S閂1tl！d∂1S如！P甘Ot甲閻  

Ⅶ！u叩甲！lOStlO〇叩tdtじ0〇叩∂n一弘′∂qエ ’S！SAt℡u甘P∂1甘1S∂AO甲叩Aq甲u㌍1qO  

∂拘S P∂叩P！I∝uO〇Att叩ユゼd∂qlu！′叩墾〇！炉0〇叩‡OS∂nI祝叩S瓜OtIS Et句d  

●Sltl∂lⅡ∂ユnS甘∂tⅡtt∋〇！l  

－〇甘ユdaqltl！8ⅥP℃∂ユl叩！Ⅶ！叩01‘∂3甘ユ∂A甘Ⅶゼ 

叩Ⅶ！Ⅹ0ユd加S．円加zユ∂エ∂qlAq p∂u！戸P叩叩L耶皿d円Su叩甘Pユ凸－ユ．す叩 tI〇閂瓜u！  

00－t  O6●0  09■0  0E■O  C∠0■0 ：n  

∂1！u！JⅦ！   0∠●0  与Z●0  ∠0●O  l700●0 ：エ  

！s∂岬拶uO叩P！tOStエ0〇如！皿OttOJl冒1nO P叩ユ℃〇aユa瓜SuO！1甘tn〇匹〇  

（¢＋芳一∂）そ＝了毒  

01如np∂ユ（9t）Ⅶ叩甘nb∂Ⅶ∂ql‘叫00Z‡OP甘Ot tエd叩P！lOS  

－uO〇 ∂q101dn A叩m S以仁Sal∂qllI！0！1甘りⅦ∂u∂ユ〇Ⅶ！P甘Ot∂ql‘∂ユOJ∂q P∂1叩SV  

t▲J  u（l  
l・、．l‾・、l斗l  

¢・一叢十男＿∂  

¢・％d∇十ガ ∂・ト祝d＝′■pZ′′b＋′■HZ一日＝／■HZb  

7㌃‾  

SセP∂SS∂ユdx∂∂qⅦセ〇u∂叫〇adsJO Ptエ∂  

ユaJhOI叩1t2P甘OT潤一nut21BJalu！Tt2101叩uattエ’J（pA！1〇adsaJ（9T）Ptl℃（智t）StlO！1Bnba  

句P叫声P d∇〝Ⅶ筍0叩ユ叩l甲S∂ユd∂ユ（′‘か）¢plI甘（′‘′刀）¢sⅦ0甲un‡∂qlaユaq瓜  

（′‘か）¢・≠d∇ ユ0（′●′か）¢・那d∇＝′’HZ′一日  

∂qOl‘ェ01如！Pユ0〇〇甘や∂unSSゼST％d∇01如！PⅧ）ds∂ユユ0〇u叩〇！ユ‡叩！S∂qlPⅦⅤ  

■Ⅶ叩甲！tOSlIO〇JOⅦ0！持tduo〇叫1叩ユOIAセエAq uo！SS∂ユdx∂∂qlql！瓜一別サ00P！S！tP閂瓜  

ヱ ＿ 
ノZ  

∂qOl‘ェ‡O SS∂tPユゼ3∂ユ‘p∂unSSゼS！－‾％d  

Ol餌！PⅦOdsaⅢ0〇uo！l叩J∂P！S∂qエ ー祝d∇01ユ叩0∂qlPⅦ甘ト％dOl如！PtエOds∂ユユ0〇S！  

lユ甘d∂Ⅶ0‘引J甘do叫011Ⅰ＝）∂1∇ユ∇由s∂qOl甲ⅦnSSゼS！Ⅷ野里叩！S叩PtエⅤ ●由1StIl一視  

∂qlⅦ！11IaⅦaユ〇u！P℃Ot ∂qlS！祝d∇ PⅦ甘d∂1S tIl（t－り∂qlじ＝）甘0【Ⅵ0叩P！tOSⅦ0〇叩  

S！L％dlI〇円瓜u！‘鮎d∇十－一里d＝㌔Ⅰ甲P甘OtP∂！td加∂ql‘如！p00l‡0由1SIIl－〝叩ユOd  

ナH℃Pu電力‘‘＝OS∂n一視∂ql叫In叩SqnSAq（与t）Ⅵ0！1即b∂Ⅶ0ユ‡P叩叩0  

∂q u甘〇′1tエ∂！〇！炉0〇叩才0∂nt以L訳PⅦ叩止・（予／t－エC）＝9pl柑HZ／苫＝刀∂ユ∂q瓜  

孟一妾卜∂■d∇＝′■？？  

結＋藷＋㍉）是＿叶  
（q9）Ⅶ叩甘nbaⅦ0ユ‡Ⅶ叫3s！リ■HZb   



8  

7  

4  

3  

2  

0．  

0．  

0．6  

0．5  

十0．  

0．  

0．  

0．1  

0  

i）  

be  

ー11S  

the  

part  

ぎ tO  

b
y
 
 

C
 
 

↓
乱
 
 

P（kg）12．5  25   50  100  200  500  400  

P佃血一手）Q577 0754 1507  5015  6．050 9．04412859  

Fig．13q（a）Coefficientofside frictjon扁thepartial】y  

COnSOlidated state．  

8   

？   Oh。＝lcm  

6  

5  

4  

5  

2  

1  

0  

0．   

0.7 

0．  

0  

0，  

0．  

0  

0．  

e
 
 
 

t
 
 
 

m
a
 
m
 
 

t
e
 

一
l
 
 

a
 
 

t
 
 
S
 
n
 
 

h
e
 

ー
l
a
r
 

P（kg）12．5  25  50  100  200  3∝〉  400  

P（鴫尤∩『0577 G754 】．507  まO15  6．050 9044 1aO59  

Fig13－（d）  

－ 21－   



‾ZZ一  

（q）－E一句d  

6⊆○■引 ウウ○●6 0EO■9  引0首  ∠0⊆■l ウ⊆∠0 ∠∠ど○伊吋叫C  

00ウ  00∈ 00Z OO1  0S  SZ S一己l（叫d  

0  

10  

Z●0  

ど0  

ウ●o  

S■0  

9‘0  

∠‘0  

8■0  

6■0  

0■l  

ll  

Z■l  

（〇）－ET■万！d・  

6⊆0マl帥0■6 0∈0■9 ⊆10■∈ ∠0⊆■l ウ⊆∠0 ∠∠∈b7（岬γ叫d  

OOウ  00∈  00Z OO1  0S  ⊆Z  ⊆■Zl（6叶■▼d  



Ⅲ Considerations  

Itis noted that the value of the coefficient of side friction does not show Las  

much difference as expected by the deviationin the stiffness and consistency Lof  

Clays．Itmight bequalitativelysaid that the valueof fincreases withincreasing  

values ofIp，Clay contentand soilstrength．And the value of f，regardless of the  

type of clay，SeemS tO COnVerge tO theidenticalvalue of O．15forlarger consolidation  

pressure as showninFig．4．However，theinterLrelationship between the value of f  

and theindex properties of clay couldnot be found out from thelimited number of  

te5t5．   

In the preceding sections，the analysisof side frictionis based on the Taylor’s  

analysis．In his analysis，aS Wellasin that by MuhsandKany，the side friction was  

consid早red entirely frictionalinitsnature．On theotherhand，if the side frictionis  

considered to be entirely cohesiveinitsnature，it ts noted that fully mobilized cohe－  

sive resistance over allside surface of clay specimenis welllargeithan the mea5u－  

red totalside frictionin the present tests．   

Ⅳ Concl11Sion  

As the result of measurements and analyses of the side friction in consolidation 

tests，itis concluded as follows；  

（a）The coefficient ofside frictionin conventionalconsolidation testsis between  

O．30and O．15according to the consolidation pressure at completion of 24  

hoursloading．  

（b）The meaneffectiveconsolidationpressureinthe commonlyusedsizeofspeci・  

menis about75to90％ofan applied pressure？t COmPletion of24hours  

loading．  

（c）Theexistenceofside friction doesnot affect themv vs♪and k vs♪rela－  

tionshipsin such a representation as specified h theJIS A1217，in which  

logarithms of the coefficients are to be plotted againstlogarithms of mean  

consolidation pressure．  

（d）Within a single process of consolidation，the coefficient of side friction dec－  

reaseswithincreasing degreeof consolidation．  
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