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only** The results show that shearing strength for 
the soils used can be represented at a particular 
water content only approximately by a Coulomb's 
straight line equation* Rowevert  all results verify 
the present concepts about shearing strength of 

soils. 
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throtaJA c point of a stropped ooll coop can In gono 

ral bo onprosood by tho oquation 

Ba 

uhoro as 	n ohear ntrongth in tho 	nor 

t Cohesion corroopondin-; to tho uator 

content* 

v-, 	I= ()Mettle normal strolo acting on tho 

considorod piano* 

74+14-6 	Coefficiont of Internal friction* 

anslo of into rnol friction* 

Tho abosto equation thus clorly °ham that tho 

shearing otronath in a Plano through a point in c* 

son mpoo consists of ttio pasts. 
(1) Cohoolon 
(2) Friction roolotanco0 

Cohoolon its charactorlood by tho fact that Its mac:- 

nitudo lo tho Pc= in oll Alamo throagh tho conoid 

orod point, Thin macnitudo varies with tutor contont 

in a saturatod coil. 

Friction millstone° io that9  tho parenttudo or which 
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to proportiona to tho ofroctivro nogual arm) on 

tho co lc 	planoo If, in tho connidorod point, 

hydrootatic poro rotor pr000nro mist°, tho °Met. 

Ivo otr000 trill bo dotorninativo Vor friction slooi0w,  

toned. Thus tho ob.o7o said %motion uill bo changed 

to 

( v-  u 	Tors 

tthoro U z io tho poro trator proms uromi 

It its moot important to caintain tho abo7o 
ootabliohcd donations of °hoar otroncth„ cohoolon 

and friction, 41oo cohosion hoz nothinc to do tlith 

tho dhoar otroncth of tho unloadod ooll olomont, 

ThO cohooion is conotant for all pla•tio thea h 

a point and io indopondont of normal otr000. Any 

ohmic° in cohooion trii.. bo bromsht about by ouc 

condition° which chango tho unto * oontont of tho 

coil* 

Solo Tho ahoar Rt'-on,, th Dianrrn 	cs 

It io km= that, no104 0 of roam cirolo nothod 

to two to ftnou tho ohoarinc otreneth charaotountioo 

craphically0 Tho 	uood Zor dotorimination 

tho otr00000 to cc= y moo6 gor an analyolo of 



°hoar 
strass 

aywhrs 
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shoar otrongtho of collo. in this caso tho aboLonas 

roproDont th,) n=mel ctrosso3 and on tho ordinatos 

cro plottod tho ctronjths. Tim a €iroct comparison 

is possiblo bottioon tho noraal strossos and °hoar 

stron5th. 'If in much a diaGrazi t.lf failura coadition 

onprnscod b7 tho Couloffb E7oralo7 Iret..7 lc plottod, 

a otrairlit linz uoald avoarutich is a ctronGn Ilno9  

This lino cats C on tho ordimato alas and fors tho 

anslo 	ulth tho aboinsa anis an in ficnvo s 
40....tsv 

tea. Oat. ot man. 
15i„_ princpwl riiess 

A failuro lino in nohes diasran is9  Urn a 

ercOhIcal roprozontationor u 13 sboar atron3th 

tho diffbron:; pianos t ro r a point of a coil cnaci v  

and sixfos thT) stroncith co • a function of th coma 

strossos on tho difforont pianos. 

For a cotonivo soil Pp lo strary3th linn ti l3, bo 

tho smo for all mints of tho soil If who cohonion 

lc tho ocno in n11 mints. Thia is  tto CODO, 

uator contonts aVo (Anal at cit pointc. In forkl., 



ttsvo-iort3  tho untor coL,tont, varlicoc r  polre; to point 

ani 	tho cola:72;3/1n io Cifrorc-f:$ a dISTes-ont 'E- 1 1311s, 

Thorofovo LEI tha efiSlyeitS 	soar otmnath by thion 

diagrrn /mbar of folluro limo trill apponrs) ali 

of th= rarains parallol to tit° inellnation'tan<TD 

and eattins difforont C a oralnato anis as 

.ohouri in tha ditaan=t by Cottod mtfi aoliO 

tot for callolivo milt) tin fail:taroCO 1i i D 

cannot ba roprosontol by a 011210 limo in tri! otrAcn- 

cat 411.05rtrona ana-ina 	co'. to Dna ilotivo Tho 

limo ofrapturo fro:3 a OWt C::1 of 	1.1r4ort pith 

tho coZ1-3.olon toor,t=3otor ricin j at an ,an3lo or <Tz. 

titth tho lzwicontal onto* It tEl cot*  Wm° pooaiblo 

tbrozach otatIc conoidoraticur3 cicz Q ectorDIE=:* tito 

ciaanitutio of choar otrorz3Wa of a cr',ociv,D,  col lo 'rho 

coboDiczi in a it,-=tion of tfc2,or 	 iso  

tboroforo closirz.W.,3 toty to opi.c.W.C...it t'4.13 rcanticn-

obip tott.ftooa ar.:11=i073 Earl uator con,t11174; in no shone 

otronntli dicz;r= 

2.3 Facto, n C'fbatias thro choarinl otrca7,ths- 

Lc 11...zz be r heun the choartrefr rcointcrt.co ogi 

a cai i is iLven. by tri,-1 cztnon 



- tbn rinin cant=torlim boltt3 cotaoloa 	lttor- 
nal friction anl tho cluaractoratico bOth3 cohooloa. 

cnc:1 enclo of Informal friction. Any ProPortYuhic:1 

offocto the main count/Wont° of °bearlike otromtb 
ioo, c 	v-- 	mot 4iroctly affectW:4o 

otrariztho 

Lccordirc to Ttlylor 	rb oat lino of the 
fcctora o T-7311.eb 01103111/3 at I'M-VI 0.047;`0:7*A.1 Cr--„Z o 0e.*0 

ti.M.c:), 	t:.)7.,t 	tIntl 	 ctL',ticrac-- 
tory-"o 	folto-iin--; =ay bo so o t! Izac:13. factor 

ciTcri'Z,b the cosaanisn cna ant-1.e o f intora.-... Crio- 
tiono 

rtrAr7ontn1 Fnetora *- 

co 	 pr=c+Ar30 
bo 	X.71.t.or=o42.nto prirtel?lo of 	c. 
co 	iltractnz'al otron:312zo 

Ilpood of chonro 
oe 	COI otaa nOritMOrlao 

of pro7,reesivo ats.tieno 

Pltoran2,4-o or Inter...rola:1ton itectoroo 

?:rz:c..raro t.2.07.::ergo 

DrArn7o conlitions. 
i 	 Co,)tivril- 	 te■-• 	'") 

eft-re nc-c,  en) - 3 
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771,14,_j___,Arartf* 	 a 

ao 	02- 	Km en idocl 

onnvosoton Dor 1:f:when on7olopo 9 

a 	= P re -T6 

as 	incronso Dhow? strork,frth trial also tnero- 

cloo 	goo ohocirtm; strongth mill 1.1c I:41000 ton by.  
tho vale° o4 9-&-  witch can bo olthor tho as to Cir 
POC1Z point or ultimata fail ar30  :;onorally 4&isa croat 

or than 4 uttirmic. Cohoolon to 	orroctod Tey 

this factor. 
b.  1034tetzattasiaa.tazzails. .r.ecording 

to idoclisod m -a-to stroa5th thooryo  4110 shear stro- 
ngth is indopondont of tho vole° o4 ,atormodtato 

prim:Apia otrobs, rat it is conortAlly blliavod that 

tho ohoarina stronzth actually doponds scnovhnt on. 

this strops. Tho inano or 4 1.I04rr_: crooto:-.) u4ion. 
this citrons is mar to cajos* Drineiplo stvz;o0 is 

occulted° thou that to mino7 Cana 

0122aUGUIES021,1348. 2113 stalemro of 

a poll to an indopondont vartablo. 410 treo ml,tavo 

of otractuzal stroneth is not imoun. YLat tho conoral 

oruolopo applios to soil vrtothor or mt str=tern1 

otron47th is 	mho cnvolopo hen Itarcor orninato 

1.00  cohoolon 117 stractiarcl stroneth to hich; It in 



4111-15?•• 

or Groat laportancoo Tho structural styonath is 
dostroyod dmo to larco cnaan:,* of strains or rc=m1d1 

112,34' 

s Lvallablo data on this 

factor ofroct on ob2or aro loss, bot/a7or. Deno artporie 

Dont shau that tho affoct of spood or ntryar aro no 
largo in caro of clays 	ho incroaoo is duo to Lilo 

variation. in plastic rosistanco which_ doponflo upon 

tho intocrannalar prossuro also 

a, 	s- 'It hap a &mat 

affoct on fl ring stronzth, of cohoot7o llo* It 

is dao to tho particlo of cald4a1 sicoa It is 

onplaknod by-  tho adaortcd vat or altos ar=u7.21 tho 

soil porticloo 'Wm otructurat stroxicX4 io loot dwao 

to shcaria.: strain iooxplatnabio by thth phonomonno 

Thoftblantpic roman" is also dao to tato factor* 

s- Pizogrose 

$70 cation twos place in all typos of faileri..1 of 

soil ccr39 Thn conditions on tho acno of fatlimro 

aro so1Cso tr.ic=c0 71110 is duo to non-a-liiloria 

ohonv otvaino occurin3 at difibront plproo on Pollard 

carfacoo Vino ofroct or this in that th.D. pan!: poire: 

stran=g =calor for thl avraralo oonAltiol. of 

fail era tham bet 	idoa co7Altion og` gleXtr= 



rthoro',,oiti in-tot bo a ON • nrotarAoat th-) coil rnsa• 

Th2a tto ooh point friction cncla io loop than that 

from Idoal coao and vorioa doponalnc an the 4olsroo 

of prolronal7o action,* if it ts roto tho an-lo 

to lona and vireo..eornae 

Altornato or Iutor--raltatad Factors 

Ce PPcaTaraaatM 	If tha rq=r,ylo Is 

prolo:Aod to a Prantor to thcn that of tbich t Sio 

boing shoorad thoro 	bo oirx. incroaso in cohosion 

uith roapoct to a ocriplo uhieh von corcally load, 

rho conoo to tho donsity of ap3eleon, Tho cohoolcz 

In duo to intnnsic 	proasuro oaanad duo to onooan 

coopreasiono 

h. arairrtrra Conditions v. If no draina.:;o ace-

moo ant aft:.--x th3 upplloation of load dot _y :Moor, 

tho nboasInj stromisth in ocia to cotdaolon on G000 

not opt un on ti 'off load* In coao tbo soil 

to concoLidataa untlar tho lo:,,q1 first and choir  OilatIrw 

cia UMnOV 110 1:1C11:0E4  coma at a:In-17p the aha 415 ulll 

bo roallor atm that for a ccao of cc Iota Grams. 

ai3o tiqarinet nboarin, 2bna o%oar str,:xl.:Ith i to 

th, drainazo 	allouod 	oco,32 

shoar tootirc • 
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Catev Content enn AILE1 coriont z 	1.17.0 

offoct of a saall air content at a -II/on want) of tlater 

cont,;ont$  in a soil semple is thst the sborinc st. 

rencth is rodmccd no compared to c Cull saturation 

ccso. At smaller normal pressures tho differenco 

in shoarinc strongth betuoon a complotely saturated 

caso and partially saturated caro is novo duo to 

coro opaCo covered by air bubbles at hi(hor loads 

houever thin differonco Is cnaller, 

Utter content alp° affects tho cohesion and 

intercal friction* eith eco d water contont both 

increase upto iicertain 

So.S. 2tgrjqnX., ,mggttar,,cgtlsm 
tEnzW2s. 

Tho description dealt aboit too shoar atransth 

in socbienl* Gives only an interprotation of tho 

shear Strarth of soils as it r=a1,:s from a static.' 

tical troatmnt of shear tonto* X can bo conch doh 

oasily that the total straar:th conolots of intorml 

frictionit  in crzcsing proportimally to tho offoctivo 

ner=a1 pr osaure and varloo uith uator content* 

A physical anplanatiort of the bohalloar OV col). 



for alrlar strom3th is diffic-ilts hz7:707or tho follmtlw3 

qualitativo and hyvothotirt built  on oboorvetion5 

nmd aablishod thoor7 b7 Cnoccrcnio lens To t= 1C-Sls 

korsaGhl a Poch fells  Tanor 1M9 trios to Givro co 

COO planiblo bohavioer. 

Incrtrucr etan EU!' 	Tho pro ,o con2op* 

ttoi of frao friction ID that it i Omo to roalstenco 

to mutual co7caont of grate in dirc:ot contact® It 

actuality whcn too Gretna toachs  tho aroo of tho 0*a-- 

tact paint is vory 	trhoro tho Craino teach 

tho moloculos aro in inti:!ato contact. Zho molocaler 

bonds in tho contacts thorob7 est in a. auto of att." 

raetion uhtch is atolls? to that oecarin3 ithin tho 

individmal grains. 3ach atom in tho contact aroe is 

in this erly tiod to bettla uor:t of its orn crains bat 

is also aubjoeto0. to fore= 01 Ztt=etiall fr= moichP 
bonring atens of tlx othor crane) 

If tho conaidoroI grainn era ambr;ctod to fore= 

which toni to coo a slieln: in tho co act amtast  tho 

contactinj etmns uill bo pullod a tittlo oat of tho 

oriclnal po3i(Aons  bat for fora2s smaller then tho 

saaof tho ettractivo fo7coc,,3. X30 c=tnel car oW 

viii mot bo vory cra7-t• Xgp 	tho 'o o: 
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ineroscod„ a fail:are will to110 ace° for a cortaln 

value of tho• average shear stress in the re=tzet area 

indicatin3 the giber of atc=s which has to bo liborac  

to by n failure„ and the average valtze of the attrac-

tive forces betueen the atoms dote rDine tho resistance 

to olidine Asummins that the average attractive 

force of tho atc-In lc equal at all points of contact, 

the total shear resistance is determined by the total 

area of the contact points only, 

Iwastigntions by Bishop end !din IMO Om-at 

the size of contact area and its dopandence on the 

pressure transmitted throach tho contact point thou 

that the contact batmen trio solids consists in .ma-

lity of a =mbar of small contact points, and tho total 

area of these contact points increane3 pmportionnl 
to a transoitted strops* This cecnn that at cc_ Th point 

of contact tho solid material lo loaded until a faitcre 

cecurs„ and that the cont  Let press:aro is aplmninately 

corstanto 

alls it is eonelndrA that tho arca of a anele 

contact point t* co tho rosistanto to clLCin lc ll a4' 

17  ppot=ticn  to the rormal oonro tro=lttcd 

thromgh tho contact rinto, itme two frletian lc 	•.. 



built up of tho total rosictanzo of tho contact points 
of tho minoral crams to slidia3 anft tbo fiction is 
thor)foro assunoS to is cronoo pmportionally to tho 
total contact arm. &mutants that a minoral, cram 
can boar a constant loadt  tbo total area ineroason 
proportion.al to tho offoctivo norcal stross on a coire,  
sidorcd planot  thus • 

Al bang c2notama for tho coil Zhusiu- is tho ,  
mora Lo train.° or tho ratio botuoan tha rosistaneo 
to olldin and tho load that all contact points can 
sustain pop unit arca* 

In easo of soils vith tto echoolon only a point 
of strosoos tan bo trarsmittod. throach grains diroet 
ly in eon act. Ulth such coil tho coofficiont of trilo 
intorml friction '1  /A 	uill. dopoad clt only on 
tho proportios of am minoral arail3J3 bat trill rico 
bo ibinction of tc -fit .ontont tho strODOOD aro trans-
mittod throe 7,11 craw in diroct contcct uith occhothor, 

Tinao Cohosiont. Trao cohosion Day bo ezplaincd 
agiftsraboalrmsweamasswwwwworrisettaCP 

OD that particztlar point of tho °hoar atronath which 
is !to to thoso £orcoo of at,tract ion this onict 
botuoon tho clay sainoral or that point of tbo alai 
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mineral() which aro not diractly in contact with cach 

other* Thus this point of contribution is poobably 

open upon tho proporty of cinoral cram and on 

tho or pre surface activity of tho grains acd tho 

nature of the uateruhich ceporates tho clay particles, 

Dory littlo is Imam about tho bond bott7ooa tha 

cloy particloo* Zernaohl IrAls, anomie° that the voter 

obeli uhichsurreands a clay particle Lc co finAy 

tied by electro-cbcmical forces, that it is rlmoot solid 

roar the particle surfaces*. in the contact points 

those X3at 7r sholls corao into each othor end so a 

certain resistanco aceinst stearal displaccnont is 

estab3lich3d, thXcb gives- the Soil its cohosive prow,  

perty. This tbooiy host  hoz:lever succossilaly =planed 

the bjhavIcar of cohegiwo collo -date to dinturbance 

and re=ouiding. Alco the thoery accounf.c fbr the fact 

that tin 00t1013,1022 increases uttb docronning enter 

content. 

Ar,air accordln3, to abwo tboory the ahmr at-

VOOGCS in clays =nt be trammittcd thrAmch the uttcr 

cholla coporatitu tho ainclo grains* Zhe echosion 

to in this my dotoroined by tho otmasth of cdcovbci 

=tor* Xt is ItarcOVOV IMICOrtan urbother or not untoP 



can bo solidiftodo  of anyrato it to rathor doubtful 
that a tiro tyire of tho adsorbed, uator roally on oz 
it with ct truo otrongtha Accordine 	(Haar°11 MA) 
uator nay havo lamb viscoanity, possossoo no roal 
otron3th mor ordinary condition° of ocettranco• 

h000 considoration3 ringt;orrt tho rzacibility that 
tho eohooivo roolotanco nay ho a fanction of tint) Joao 
tho rate of loadinuo If true cohesion to ocuood by 
an ontr=oly high vinemasity rathor than roal of fib.  

ito valuo racy bo or:poctod to eacroctoo vith an inerocsa 
of tho load period* Invontigations an tho offoet of 
rato of loctinz by Ccameo and Mallon (MI) shot/ 
that the otronath- of saturated brittlo cis Ys and clay 
°hoots for constant vaato r contont is actnally rodtacod 
under enstainod loads. 

Tho 'fact of oloctrolvtos on trao cohesion is 
oleo important°  Tmostilations 1=70 sham that tha 
otrongth in infleenced by adoorbcd ton contont,* acior 
tho condition of constant vator contont. 

ronactn_ziy..any$ t' 11 thtFd carrot-Ablation, 
the 1312, 	strorzt% ditch. in not includod in tin Conlemb 
f:rovolcv',o fail pro criterion is etnnod hy the 



interloctiln1 of ;rains° Thio to oboom:....d in demo 
soils °specially in dome on end ecmpacte6 ne.:ork-
ain• The increase of an31° of internal friction 1 e• 
shear InsiEttaneo to caused by tho mercy to bo proc-
vided to brook the interlocking" This pheirnena has 
boon analysed by ?n or ID SS and aloha 1050• 

2.04.• 7;3 

  

Sumarisina our present Itnatirleidde of shear strenath 
E A ond tho stability of slopes end Cf-g-1-:)0 9  the coot 
cb.aracterotic feature seams to be the aha rp difforen-
tiation bettroon the troatmont of the shear strongth 
in ovate tion to practical problc:aso  and the 
tific consideration of 1:410 flutic=tental shear strength 
properties° 

Gcaerally the otability ealcalatiow aro passed 
on tho v-z.salts of o, Dories of ohear toato tarried cut 
t7ith 	or ples• In cone of fill probirr7'n the 
ocmploo aro coax:etc:4 Utth the sone initial lets- t0? 
centerI; esti -057y Aensity as used in tha field. In 
°,cal stability ease a special shear test is retranirca 

simItates the przotical eoniiition in fio1I 0.3 

cl000ly Loressible• Ise °sell toot ooaion the ott,cn-th 



of r=bor of idontical OC73plot3 aro dotorminsd unlor 

difforont prosunroco rat in ordor to oirmlify tco

in3 tad:mit:Tao tho stability caws aroo  in. conaralv  

iCoalisod Lith rosport o drainago posvibilitiose  

uc..tor oontont oto* Gonoral rdec=torAt.,tion its thist 

for Drain:rdz 	r torts and consolidated 'mm21-1;12=341 

obnar tests. 

Tho rocralts than obtainod aro analyol rith 

pact to offoetivo strosson and aro plottod in a L:-atroo 

Iic 	o dotornimo failuro condition* 

C 	 ) 

In colailations for stability tho shoar stroacttt 

to diSroctly concluded PAN= tort rosnits for tbo cm* 

coal/00=0* loo; C.  and -IN of the abovo ogpation taso 

considorod as if they aro 	two cohosion. ana 

two two anc,17 o of friction* in Gonaral difforc4-_t 

folic vo critoria b-C170 tO trti 	s for t10 diff.tr 

oront stability canon* 

tho stronath r)r,  stabllity Is by ,ad opt 

.'fin tho roc" lts obtainod by oimIatinfi 	olocoly 

as 	thotions of fiold in labonntorg 

tost,'os 



En r=bor of stability pubic 0671001121123 C1ay13 

In uhiett froetivo strops chanson 	bo ignorod cafoly 
Cm° to lac pomoabillty0  tho annlycis is Com uith 
rospoct to total nt noon according to tho " =o a 
cnolgoic (Btaipton 1M)*  l'hic mann that tba W 4i 

ntrorzth of clay is introttkieod In calealation as fband 
out by oc=proszion tasty(  baths ineloponacat of tho total 
Dtrocsono 

Tho cla3ar stvorg,th cooff eionto nood in to abwo 
nantionsd procodaro aro 4=p/rico' conctanto o thoir 
valtto ioekvoadcnt on trio oonditiono mor ieh tto 
sboar toots aro carriod onto Mac tho coofficiontA3 

trio ccaationii) aro knotirt 	t'apparant oottosion9 
nne aan.310 of 012oarin!, roointc.r2oc' posinctivoly (- - 
SItomptora MO) in ardor to dictinceich th.= from trc...o 
cobocion omfl, anglo of tntorml .friettozo 

A faanro critorLan rich onpreisos tho chocar 
st'snstb.by ita,i2c.nontal °hoar strca3tb coofficiontri 
is not ocsontitally coro eironlicaton in form Mtn tho 
ovaat ion 

tattl o dotorzinntion of tho trao col=otan -E 9 C07,Cri'C74_ 



on tho utter contont awl of tho !pro catoP proosnro 
h.la in meat= possible in la fou utopia ctrl 

07217* ?Imo detorainntion or Tani 	Gni C is 

cemplidsatod twit*  rtras tea =tont:Loncifs=tr ttnu-3- 
1ctigo of tho ftmarzontal coil properties isp ne-1esso. 
ary in .order to Sud Go the dos as of cceraracy and tho 
coriaasnoss of possible orrors in. the taro sioplo 
mothods onploycilin pvacticoo 

a.s. 	;Boga.p.z.silLilarlavirlArr-WASVI  

:rho ezporimentation ics tm attcopt to finfi oat 
tho smear strength oharacterstics for partially 
convotidotod cohosivo soils* Shear strength has boon 
conparod utth trator content et failure i*o* density 
ti on into account undo? difforont loads uith varying 
tinos of partial consolidation* This caro can bo two- 
Oa in prboblst 	n  ibandation.o 	oarth=ftauct* 

As hop boon prazrioasly statod that tho gtitmro 

oviterien tehich oaprosscs tho sboar otroncth by tho 
contest dhcat,  carongth coofficiont can bo Elopuc 

€iontcd by Coalemb*o La.79  
c *ir ten 

ceoirt3 to rloslovt E23 tho otaoarinz otvol-27' 
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of tor cortain tiro of consolidation also can bo 

ropr000ntod b 

iiirj  z3Ct7 	tan 0 	(3) 

0Pw bsin3 otrongth at load p and gyrator contont 

ty end Ca a lt, cobr,nion and anjo of intornnl Erie 

tion an to rotor conto2104g at failnro eftor c tits 

S or partial consolidattam 

Also 
3, 	=3 3',1,i4.4t* It( S t 	- a,;„-b-4) 	(4) 

is shoar otvanzth. atm* inconploto consolidation in 

'1  tit 47.* 0 initial is shoar stronath duo to oxintin,“, 

load in natural condition!  Op 9  rana averrc.'31n. 

taneo after eomploto connolidation dno to totrl. load 

aftor edditioa of ntrzetaro.• 

boinj a eoofficiont taavinzi  vali=o frcn 0 to I 

a 0 for initial CI taGO czel 	1:1 for 

COMPlOtO consolidaticn oto.,  

?taw en. (3) anti (4) can bottriCtl to find shofar 

stroncth proportion aftor partial cozDolidation in 

a tiro T. ST con bo ionprosnodin too of Or 	icy 
stAler to (3) * 	• 

'20 barn a elotior Diattaro Of th., tkObzwiCTID Cact 

to difforont clay cantos= °oils with difforont clay 



contents have been used, the experimentation method 
has been described. 

the experimentation is only a part of a big 
research programme on partially consolidated soils 
which can be extended for finding fandamental sh.yar 
strength characteristics with respect to pore water 
pressures, thixotropic effects etc. 



zummasma 

3.1. 	$ Tho soil sampla3 tlero 

*i c$ 	Iv= 	Irrication nOsoardh Instituto 

ncarLoc. 2ho soils voro from tho borr= pi'4;o for tho 

connr2otiet ox nalin £ in 3Ijnor District In 

Uttcr Prcncsh. Thoso scmples uoro taton fro° o (lop= 

of G to f3 ft bola tho around level, Tho soil snmplios 
VOTO distartod °awl. 

Classification tests ohov that thre is vory littlo 

variation in soils for testing. Tho samples could 

In classified in general as 

Inorganic Silts (not.0 
or 

Silty clay 

Inorganic tiny  of (CA.) 
codkan 

Soil D 

Coil C 

is accorain3 to Casacrandoos chart. bast4 

on plzIsticity IrAon a L.L. Z o »l C vas that mrt of 
Coll Dt..4W.c.. ccmplototy mosod 200 ihJeSieroo 

oil scm)lcs trove propar,A fra3 rmaald3d soils 



at uator cont to corroapondina to thoir liqaid limit. 

tooting of stscrinz strorGth rao do = in a 

statelard nhoar bon 4:Ippon:MI°. 

:Cho coin idoa of tho mrtnrinontation in to par-

tially consdlidato tho soil cc plias in a chow 'bon 

for a eortain tic° and thcn afar it quich1y4 4hoar 

in3.rsintan2o to totc&. Zho yrtor content at tho 

plum of ?altar° to tbalftand oat icmodictoly. aregha 

arc plottod to Itnou tho caractorctics of tho curvoo 

ahoar VG. uratar content. 

Tho normal prosauroz ntular which tho tooto aro 

do fbr a soil. aro 1 gs/Cm2t  anann2  and 5 Szno2  

Thoao loads aro nonror to loads rhich may bo ancoant 

orcd in a fiat" probiam. 

2ho ti_o fop concAtdction armor thich thoscop103 

ba `o boon ch,,,ar3d aro 2 cacz, 8 cts, lactoo  85zats, 

I err, 3 hrC r11,19 110 hyo it io asc=g2 that aftor 

20 hrs. Vail consolidatisn tctoo place tenor all 

cal ppaampono  Sc=ottmoo a fou nom timins gr conp 

coliGation hcvo bccr3 temia to of a bottor sonttor 

of point° 40-1 cur7oo., this in co osp,17cially for Motor 

loads. 



gho votzaol to pavallol to tho o c-ac, cotcfa b 

N] Ayr portially consoUtiateta 

3.4,2e 	 The oot onzp/oo tioro 

obtainoll. fro= tho vicinity of tho pmpeoodt car/411on - 

2a3 acro 	vilo7 in tfilotztot ilijnor of Uttar 

Pradosho. The Low= tdt titoo  ft= daich t1:6 soil 

ample =go tato% to in a plea° uhovo tutor oto 

colIoctoti than.: 	no Waft .warly Ctrieo tap darial 

onaaotto Th000 ocinploo trete° 'tat= frcca cdopth of 

to 0 fte. Jin ° the: oito of borrcmpit 	ttonally 

covorodt iii ttator 	may ea voll bo mats:Iva that 

tho coil bamath vould halm a coioturo contont not v.  

to the 	limit 

.41011 	pica A atta. 13 tiara tatom fro nolicht32v- 

borrozi pits* 	 C to tho gnat of 

coil tt pat:min.:1; tilbJ0 01070 130. eaac 

rot,  tho Tar so of tho tostov  In;uovory  Gal A 

cal 

 

fl yew pasoin:, Oz. .20,- I4L10,81avoe ilho oratorio/ 

rotalinla in both tho casos on Co. 	17,134, 61070 tff3i3 

norAigibloo 

pmr-3Mioz of coil L"). -IT)los. In;;  

   

otanselnrd toots vora 	raod to lecatifg tti-: col/ 



typo , 
craft( (Aso anta.ria. 

, Eyiarcrotor eaS.147DiC a~ finor eontontzt, 
3,. Liquid limit, 
4, Plastic-  Linit, 
5. Cpqcl.fie gravity, 

A viatica orzninAtion for colour tiara also dom. 

'Rho follouing Labia col -tot; tho Claliont proportico 
of tho soilo A., D., and C. 

Canaeratzdo sotil camp 04,11, I P.L. P„ I. 	G. Oro Clascificia 
I 

A Gull yo- 323 230 	fri-)13,7 to2072 airty,  cloy 
11Ct7 	 • ILI,L„) 

C 

20Z 	141 	Clay of ucrjc  
fro plastid 
tV (c.7.24) 

is0 	1OZ 	.430,c, 	Clay of Fact- 
plaotiot-

ty (Cola') 

zrullsolro eistrltration carrizos for rolls Av  13 

ci7on 	fl.:gro Go 



•=0<-0,...Prz* 

0030 ITLIJ\np-TrArin 

3.301. BLntcaamaaang s' A standard shoo? 
bon tootinz dovico of (31,z3 G ens. C3 ecm4. =.605 cis 

trap wcd. rho opnarattut vas constant strain tyao* 

rho moo of this (apparatus itt jastifloa duo to tho fact 

that 

L. it is sioplo to oporoto. 

b. /to volmo for smear at pot, %  point do not 

diffor vary =eh fram thtt obtainnd from 

oto' do7iocs. 

e. Thl motoriol poosin3 Oop so aos ciovo eo2ld 

oastly bo tcatcd. 

?b veto of normol stross tho faller° 

plena and abet ronintoneo cra obtainna 

dircetly. 

o. Uotor contont at fa pro cam bo dotomminod 

quietly* 

Tho loads tor° opplic6 ulth tho holp ogtho 

1o7or atiron:caont vilich is inctadcl in tho apaaratun* 

A ()ascription in not nocossary it in standard do7ico. 

Who Inc  platos uoro of porans com>or. Cr. ,y 

obaifiCotion thtt'uos dorso in t tpporatum. vas, 



i. placinn, of a fiflor pallor of tho plate ace 
to avoid tho cloa-Anc, of 	of th3 
unto 

 
p1atc. 

2. Clooin3 of drainage holo to avoid escapo 
of coil by extruzion at Mellor uator con.. 
tont arol havior loado. 

3.3 2. amtra.1 3,E01, 
PArIPLCVNte..,91,sajmnagog.A . 0 

lr ordor to !soon tho initial colotaro oont:ont 
of aka ca plo$  uhich uao at liquid limit prior to 
tootinch uniform and inTaot$  an ano11:30d quantity of 
coil 17a5 cixod thoroughly tiith th3 prodetomined 
untor contant. £his ticS placod in a tray vhic13 in 
Ito tarn 'vas plecod in a oar intor with 	114. 
Tho oars into' containod a mall quantity of tiator 

oarroundod tho tray containing tho Doll. Uhoz2.0,  
°Ivor tho aczvlo vas not boinr, talton ozat$  th3 lid of 
tho eannioter uco closed to avoid loco 	moistaro 
in tho ol=191o. ZIA° arran,:aent 012013,M0 that them 
mid 1:* no loop of coisturo oitco tai loan of cola*. 
taro fro= a satiplo harvin3 uator contont at liquid 
u nit io alnoot tho 13t3Ct an that Inn a fro° uator 
oarface. it io anouncod that tho sample tliczo 0.1117 
Dataratct in ouch conaitiom. 



42.8-101°  

3.4. :LE.1.7„,7Carlya3 

Abcat 1000 tizs of dry soil trap trilon. This tras 
just sufficiont to porfom 5 to 6 ohr....ar engoriconts 
in c day. This soil roc than rlizad thomachl,y utth 
tho calculatod =cunt of uator mach Ghat tho trholo 
soli sa3910 'zras c t tho sale consiatoney cpee, at liquid 

Zho tyhoIe soil ample thus obtained ran plc-
cod in a tray uhich ma in turn 'moved into o canister 
hatrinc uator an hays boon doocribod earlier. Ads 
einuredncA loss of moisture frcat the scmplo rhich 
was boina loft for tho nazt Ghost tostina. 

?he shear born,' tins closined troll and dried. Tho 
lot or fraao of tho bon moa thon fitted. with Ito bazo 
Oiror tho be .so tiara thon placed the follouin 
OtteCCOSIGTi vx 

a. The porous copt,or plate, 
b. Tho altor papor 
cs. irho perforatod dificuith comtniations vistW.o. 

rho lotyor germ° utas than placed into tho 	trash 
carries tho rholo dovico 	bail-hors. 

Tho upgor gir=o of tho choar bon tic thon plcs=d 
troopin3 in randy  the pro poz position tYith roopect of 



to tho 	fraena. irbo tro bid ac t13 tiara than 
nerawod into thalr rospnetive poottienn ca an to on-P 
Duro parfoot tiditnoon at th3 piano of noporation 
of tho tuo from 3o. 

Tho soil Damao ran thoroa5hly panod and 
stafficiont cmcnant of it MC filial into tho bow teimw 
uglily - such that no air peetioto rcmaimod in tho omplo, 
Care MD t OttOZt to fill tho cornoro of tho choor b=vt 
properly. The soil is tho box vas ?Mod up .o raarZt 
tyhich is generally inlicatod by drainaca -bolo Pozion 
t ton* 

the top of tha 	nomplo into tho bon Ilan 
le‘rellod and ovor it troro plaeod tho poribratod disc 
die 7,in:s into cony  filtor papor and at tho topp tho 
porono copper plate in Ot100013Di011o 

or tho poroan Plato van plaeod tho bloat of 
IDotal that dintributad tho normal load tnifomly ovor 
tho o=plat  in tho nhoar box, To colif3, accan,:mtelty 

platin; load a ball to mood cior thin bloat  on 
which tin norr_41 'cad io onspanded• 

Oeconarr T.Tois'htoo  vhich aro rovirod to :-)17at,  

araea the naccasaw c ad, atrono czar tha 



in tho °hoar bon not o ;31o.es.t1 corny to avoid my 
jo. 

atop watch MID atartod sinaltamounly Lith 
th3 lon.in34. Partial cornolidation von allatiod to 
Cato race() for' tho rogairall ported of tiro olroady 
mostionod• 

conplo wan thou of oarod fent by handy tho 
rato of loodin, botn.3 2 r3•0,/ rainato appronicotoly• 
Caro tx,s taIon bo rot oio th3 scram fantonina tho 
bon moo c alno to lift tbo fp/J=0o oil,: by with 
tho holp of anothor not of scram to avoid cziST fric-
tion I:lot/mon tho not nurfaeock of tho two Wm°. 
Tho fat roto of ohoarinJi nocooriary in ardor to 
not no molatiro contoott failu.ro aftor a Cofinito 
poriod or partiol coroolidatioao . 

II o chsar vonintonco UnD nOtCao tibloh an 
Inacatod by th3 provim ring of fatinroo 

o Val to troro rczioiod PrIcdiatoly to avoid 
any coaaoli&tion aftor failtiro hoc tenon 	Tho 
tt:Itt t7Q3 thea qmicirly rA=vvod fron the totally and tho 
tuo frc.n:10 uovo palled no an to dart at tho pirrto of 

'ailuro 	 3s7i 
ZYTRA.. 1 	' OF WORKEFf 

ROORIC.C. 



A mall sapplo vas than term from tho clUao 

of tho piano of failure, of soil aemplo0 ihY scmplo 

ton cal:-.otod mitbor to3 loop tram tho cel. 'foo from 

the Plano of fails m of soil £Jc1p10 nor too mob from 

mar th43,  odcos of tho scmplo of soil* 

Tbis Damao the collected tag irir-Ndictely 

tronabrod to a craaiblo ar6.uolchod cecaratoly boft?re 

and altar dryinrj tho semple to Sot tho coisturo con-

tont at failare0 

inilar oxpertoenl:s tem eonduotod With diff-

oront normal prossaro and ulth difforent porioda of 

partial consolidstion0 Por (mob cull and each noraal 

load for a particular timo of consolidation rpt leant 

throo tests rare performed. 

306. 

It ucio nneasocrg to taco tho fellovin:; pm-ken-

motion° for bottor roaalts s 

10 Tho soli caaplo Isao thomacb17 mixed eith 

Lha rciTalucd stator contont to brinl t i3 Maio ()co: A° 

to a cenststency 044 11411d Unit* kho initial cobs= 



contont of Ohl dry coil Vo_S tchon into coconnto 

%MO at.  to 	, 	-4?̀  tho k i ucicht of col lo ;3=o:-  - 

ant:iv:co vas hopt for tho vator itttlak a7cp0VogOt ov 

sticks to handc containor uhllo asinine. °Zia me 

oNrat 	ort1a 'actor., 

Tho ocv,,)lo to ri=od ono 17L..,ar prior to ttn 

tootin_:, Zits cnotarod thorouch vottin3 	,cattavon)  

tton or collo 

30 Tho kniticcolptaro content vac altwo 

onlcul3tod for onch acnplo each pat into tho olionv 

bon for tentinz• 

Tho cpparrituc 1:7130 alt.loyo cloanctl 

thrtrachly tomato Alin: it Wont coil ct=plo0 lkivr  

dant bo noon tho contact. plono vac coaltIc4o 

54. Tho coil scnsplo tics rincItcti thrzachlyo onCt 

tho Crafirz:;o h.olosin uppor Varmo co that no ar 

pottot 	 enti tho thichnocc 	acnplo 	camat 

2.5 cj a Tho contort% of tho bon 'cop() 	 thoroznAly• 

Go i_Jh 	 vi' h taxi to jostc 

Cno to pzttin:, of volchtc 	tho paw 0 woro cr7oie..• 

7• Tho COVotiCi frzn tho vappor fro uor0 L'%-rt"-1:17ola- 



20 0-co*, boftfro tho ti mo of nor:air-43 

nal Othor tot of corc-io ran unod to lira tho 
ttppor fr=o 	£ th. 10-3 ,r frtco. tittb.Cat; &ts 

turbin3 tho otato of coil* 

J. Co coonor tho ti=o for concolidation 
070? thi3 OC:3110 tics chaarci quietly* rt=o2Tan of lo-ed 
and totzine, scilla for trator contout aid cot tcto i=oro 
than 15 to 20 saes* in an mason* 

Tho ot=tplo for findirtz tyotor contort 

talon freci tho niddlo of tha failaro piano ouch thct 
noithor it ucLo from doopor aido (thio uill gigo lions 
uator contont) nor too much tau detho okto of tho 
bore (this givos corn trator evatont)* 

11* For roadirio 	tomo than 33 tato* eariatlion 

of locain_3 for t7110 	orraartil tho choar bon to 
amid da n. of who sc. plo fn tho Dinar bone Zits 
untor 	13=47C1 	taitrrt.on ttforo chanrinc,,  tto etopio, 

Tin altos* papor nI tho portras pintos tzpcd 

t,-oro of tha oc_lo typo thratiboat tho toot to prielo 
//nod eosin oa for araincvloo 



100 Para= pintos MTV Cler,=a utth pvosood 

nir timo to timo to rco70 any no soil tqloh 

0E7 bicao clou,osa tho wcos 	havo roducod tto 

por=oabllity0 

244, 2ho filtor papor Vag fizod ulth utter over 

tho poroas plato in oach a, /manor that n air babblo 

rapaino4 botuoon tho tuo earfacos„ 

306, masmaltunal 

Tho follatling difficaltioo pro eneountercx2 

daring ezporicontin3 rith tho soil somplon. Zho 

u=todial mower= talon halo boon taso doseribed 

1. Dinicalty and rcmody for hoopin3 tho tnt 

tial moist-aro contont of tho preparod Damao ft= ol 

roaly boon donoribod, 

2, ain2o tho scmplo tins tat a eonnistarmy of . 

21.21t tho sa:aple folicvo,1 vat thmIgh tho caps 

tarn spacos CDscribcd balmy*  trb.on hnvier loads tioro 

placcd s. 

2ho flct7 toe: aaco throw 

C. 



Thiv uc ar.d;licd by pluming thcz 

with plantar of marlins 	1 tho onporiconta tyoro con- 

dactod with tho holes piurred for tinifo=ity, 

b. linaltatuam...thilnlggemmastt.On-fibomL.no 
This cc 1d ba r=nd.iod by scrcqin3 tightly., Vat ovon 

after this, tr tin cc °tato provotia tho vhcar to 

cay bo roplacod by a bottor ono,9  with bottor finish. 

C. ituLtakgsra ti."2,a.gattnsgthajtaggnnatcVLftata 
zEgt-ymr_swalLatialaziawmalant. This gap could 

b oroiCod by havvin; igra  platoo uhich &tat fit into trio 

Irmo, 

3, ?Mina or rApar plate= aftor 	was 
a etcnon and cartons difficraity thin could bo avoidad 
by 	mei 'availing tbo con cczipla pmporlyv  
so that all plat.= am placed horizontally and tho 

load to not applisd accontrically• 

41, At timoo talon tho ooppor porcras plates woro 

olichtly bont. thoy cot strachup utith trio .vidns of 
tho tIPPor ircnc• 	c cliz411; ()Zvi? 	 So=ct 
load tall bo transforrcd to frc,:ao also which von1C1 

"cad to tiron::; shoarinj otronzths. 2r c tzloo croatto 
a difficalty thaw tri 13923s,  fr=r,no is pliclitly 2.1-171;c 
tiith tbo help of 0CM:10 to avoid friction botvocn 



Ir4Ovits 

total is ourfccooD  

Rcnotly for tab is to mato the plates flotv  

again*  by pressincia  oat ia that they 3t  fit Um  o t. 
fr=3 Mtboat toadbin3 tit) slam; of tho nano. Another 
ronc6r for this may bo to ticte ptnioaci stone Jul:Mt:ma of 
porn CO)'_ 	plates* 

kiktitst 4. AA 2 • 
	 ehn 

2. 	rate of shoe? strain won aboat R rt•rigi 
ti to which to vo hid!), aocomparoe to that 139oelfled 

for glitch tests which to 1=rly O. neri.fmtnate. 
Thio pay affect• tho rosulto of sheer strozuth trhich 
multi ho hilar in the fast to. liouovory them was 
no othor 733Ab1e uay toshear tho sm9le tritbaat charce 
of t-ctore it trisw later obsorzad film? the granb ht-o-
lover that the consenilr,ted (latch values of the soil 
typos uood vow) givina thi suitazaS of iratornal friction 
u teal tho 	tihtch Iwo boon, amorally obsol7c6 

othorse Novo mar thio fast vallo of strain, Is a 
con factor for oil stnples cal that; is eliminstod 
catczlaticallyo 

C. 	cone nir=to ror_tlin nittlsoL Impertc_,-n 

for the crarzos is diffiestt to :;otv  eacr..."-21tally co u12on 



hizhor normal locks aro ectImson tho shonr plano* 

Thnmv  trotond of noro nInnto roadin,7 a-SO poen 

roa41A3t-oro tollon0 

3. troo of filter vapor botwoon tho platoo do as 

not affect Vary moll tho rate of dm/masa* norco7or, 

it is mood for all tootin tt ccn bo con/dome a 

constant factor for all the sample tootta,;o0 

4. Plag;ta3 of drainnco bolos ro4acod tho drat 

ago rata thus coma/Ant/mg tic° of the sample incucapcdi 

Cut tho drainaca from the top end bottom leo* throuch 

tho pore= platoon  vac sufficiont for exporimentins* 

This in nloo as constant factor for n11 tho ncaplo tooted 

and honco dodo not affoct tho value* 

Deg* tIntL:MI,C1r11_,1  t,,t_AnankMtitAmonneo 

Only tho ohoarin3 ntrcncth cad voter contanto 

hard boon coasarod and thno rotation to only ulth 

rcaps-ct to thorn tre factor; all otter facto ro ouch 

ea thinotropyv  tho vroltame change etc ha m° boon ignovod* 



rgragEELATLameggaitam 

Tho cam= of flatiron 102 an5 3 have boon 

plottod from the readinv Oxon in. table 102 and 3 

vtioh,tiere obtainod at a moult of tho averago value 

Caton fEOEi et 'oast throo rans of onporionto on 
nioilar temples for a dafinito poriod of partial con-

solidation,. AC ban alroady boon wontionea, throo nolln 

A0  13 and C havo boon talc= for onporimonto to note 

tbo tharactorstico on diffloront collo. Thoco coils 

aro roopootivoly Glaosifiod as 1101410 9  Coto and C01400*  

accordtn3 to A Cataarandoss chart*, Dar figaros .ts a 6 
veluos havo boon obtainod from flatiron 1,2 and 30 

Tho follotying in tho procontation ond diname, 

onion of tho carves obtained in FILaroc 102 ae 30 

Tho thrco difforont =woo for tho 6ifforont 

oonnolidotin3 Load° aro procentod in rico. 192 and 00 

rho initial condition in all tho canes is hopt com 

or loco the ccr__7;o0  10a0 tho toots aro carried Mot on 



sat>. 

a ocnplo proparod at or nonny (Nana to tho l id 

limit* hi post anal convontionno  koro clop°  Choy ohm' 
Cho man mount of ohoarinti stroncth at limed ltsit0  

Rouovor VA° inIttal ahearin5 strOnZat bap tta Chao 

(zing trona vith incroaso in con.solidctine load* This 
Con bo attribatod to 'too fact that It=toiltatoly aftor 
tho application of load a, =at tioo to taboo, before 
it in ohoaro4 and hone° tsndor 	loado comparatc,  
ivoly hi: or dezroo of conoolidetion Imo tam phaco 
and thoroforo it shoo tho hichor 	otrongth, 
llotiover thin tranti in maintainad throlaehout tho toot 
proostauxo viz. Tho Okoarin3 strength in hi.tor for 
tho curio moioturo content at hifaior conoolidating loan* 
Tho final oolotuso content ,repr000nto tho degroo of 
conoolidation and hone* loonor the colLotaro contont 
hichor to thO flogroo of oonoolidatton and tho fora 
it photon hit;h,or ohoarirka otronGtho 

It to foam% that at higher leads dexo to puol4 
onco4 conoolidatton tho cotottirooenC,:ent to too evon 
thoiagh tho al:Kering otrongth to novo. Thio incrocood 
Eaototiaro pay bo attvibutod to tho (Moot of dilatur.oye 
Dilatancy to tho Onpmcion of a coil duo to °hoar at a 

constant voluo o procouro0 novo tho ootic aro haczara!-1 



440•=1 
coaroo and Zino silts trhich timid to o sot tor /mid 
ratio tthemi consolidated undor manor loads cnd thus, 
road contract &Irina shoal' odor manor loadao lihomas 
u,ndor himor to 	trio void ratio ill bo loss ,and oo 
won shoarod mor hi;bor lot dc tb.oy trill ohm/ dilatancy 
Mid boned incrmood coistum content doe to oboorPe' 
tion of tratoro  in this coca dilatant*/ Day In thoro 
Burin; shoal* undor STZIOn9  bat since it is roallor 

load than 6 Ke/ 2  loco void ratio 'all rocult in 
(moo of 13 143/0m2  prossero and thoreforo esmator di 
intancy can bo °boomed and ao a rosult veztor tatter 
contort at failtiro nicht bo obtained at hi;hor consco• 
lidation ported°, 

In caoo of coil Ao  the cradient of tho curves 
aro otcopor as 0pared to that of coils B and Co 
Also tho ohoarirk; strencth armor 	hrs consolidation 
in corrospondina curvos for an Dona cm-lo rcziatnin3 

ca coot.., b=00  ibtI0170P tho rointaro contont osrrospond•• 
.trve, to two ohoarin5 stronsth to ono in caw of coil 
A D  thio may bo deo to tbo lc000r ocoprcoolbillty or 
Con A co cc=aparod to colic D and Co  

In 	the throo coil° It to toloo44, nc. tin 
omo choartn7 utvonith can bo cohioviod b =calor loads • 



if appliod for loncer duration* Ilovc7or If tho tiro 

for application of load lo hopt cameo in all °moo 

hijhor loado acre 	ohoaring otron3th0  Thio bar 

bo dao to the fact that at hi ;hose loads ato ofdrainp 

ago io footor ant oo a groator offootivo otr000 will 

moult in croator ohoarina otrongth no ecaparod to 

onallor loaelo vtaore the drainaao vill bo 	and 
0,130 

honco offoctivo otr000 tall bo loosor for thoLtirloe 

'ho rointo uhioh donot fall on tho VIEW can 

bo attributod to Mei orroro and niotakoo uhich aro 

unavoidablo vhon onporinontin._; titch a oboar bon dolt/moo 

nobloo on7olopou oft, 	haw) boon drat 

1:17 Plotting tho vain= obtained bra tho VistAro 108 

and 3 for vator cont to which aro oe=lon to all tho 

throo curvos in each fiaaroe Mono volmoo 4a7o boon 

tab:Acted in table 40. rho the vain° cif trator contents 

tor vZioh tho cohrso ongelopoo have boon plotted aro 

tro ontr=o inti m) tho ninintan end tho noxlmum0  vhIch 

aro cc=m,n to all tho cameo on ono intamcdiato 'mien° 

r thcz3e throe voter contaato °hoar otron3th yaws) 



CP,A. 
hclvo boon noted itstrn tho tit:lams 102 and 0 GO TiT00 
/*nail ; to oil t throo Corvosin oaoh 

Tho dashed lino show the 1.1ohr*ct onyolopo rhich 
his obtainad by plottinc tho wawa for ohoarW, 
oath alter 20 brag in all tho throe cacao of nor,* 
mai load in other tiords it is appronimatoly tho onvo 
Inpo for connolidatod ;stall toot 4. rtr, chncipitr 

ntroncth valuoo aro tbo ortrozo it011103 of tho ourvoo.  
in Acura 19  2, and 3 at tho boast voter contonts. 
Those onvolopoo provide a compartaon for th000 obtain, 
od from partial consolidation calm, The valutw aro 
givon to tobbo 5. 

It con to noon from tho grapha that for iotoor 
dogreo of consolidation tho 0#110 C3 i 	contant 
Cindt4 oluent  candor any loadinc•4 Bat aa tho conso-
lidation pro;  ressos the valuo::of cohosion Cb000mon 
loss proninont as the load 	ineroacod althva#311 tiro 
actual ob.oaring otronath incromoos. Thou indiecten 
that tho +14  plays tho si Gni ficant roto in ohoarisxt, 
otrencth at this mcnont of inaroasim; loado 

AD tho consolidation approathoo tho 	atom 
tt'o Clotinot portions of mile a civolopo e On ho poor% 
one portion of Mob.rts envelope indicating constant 



Cu a 4 TY utaich is obtaimn at lauar to .da 

taator contonta an S, tha fathr vitt), irar-,1t4poci. <13  II cal 

onallor cohoplon at biGhor loals tlith trator contont 

dscranoin,3, Ilorovor for cm:last° consolidation tho 

colo coil bohaios a if C'...towls 	zooiveo 

ciormtent nanicuza valuo for 

In coso of soil A tbo volucln of Cr7 a v..? 

twain constant =dor any lastly at loosor (2,.-,Tco of 
concolidatime s tho deems of concolidation imroasoo 

ronDactivo values or (X1 and ct'w iztorcanos this r.:ay tro 

duo to tho hi;itrar dwIsity cchioiod by eololidaticmc 

riorovo In caso of soils /I and C 	constant vano 

of Ct7 and 4 ti aro obtansd only at tb.3 oarllov Eitazoa 

of pnrtinl ccnsolidationo At lc tor Otoo attor 

contain =tor contont tho tfas.thrls onlrolopo to distinct 

lit dividod Into tut) parts, Ow is that tibial to for 

loads soallor than 3 nc/C32. /3- it • the othor rOP mpo. 

nal load. 3roator than 5-1150#Cng. Co esti cf' t3 ata tmtor 

oontont for both th3 loads am digTosyritipLe This ecln 

aaain bo attribatod to tho• incroaco in downy arz:1 

docroaso in tctor contont of tho soil in tho first 

part of Who Colzrt's ca7olow in tho occorl crc=1 

rIctivs A owolopo tho canco 	o=.c) 	no • Darz, pitc,-P" 



4430 

by tho 	nomal atom= mtch clam pro=linont, 

and trao givoD is otoor otopo 	loop sralao o 	o 

This tondoncy of oraolopos o nor° invaorecd in 
son B arta C uttich nay bo 611,0 to tho avoator contact, 
boccuzo of cor citrabar of pnrtiC103, 517100 thorio 

e1ay3 of =diem plentiony taf_15 contain nom of onto 

Tho I a o onlolopo plottod civ dottce 
cl,r3 for conoolidatod (plei toot 	aro nGt for ttao 

00:10 trator eontont for Gifforont =1=a loaffine 6inco 

tho polio or° c=plototy dir4.7a2,:tryl colic Mono onvo.;. 

logo shoat] pyo throttia °Piece onlYtv 	t tholr Elm 
not 01111 coo 	tnzi b3 duo to tho orrtyro.ate 

riot er.00 in 0EpOriEacatirc which oro bayonet contml 
or mg to dao to inootniiloto coaotaxtitx-Ltwo 

TAG= 5 ell7o0 th000 carloo. -Zbo vattloa3 r 

thoco taaito b=41 obtainail fmn fizaro mi. I:two bot=t 

trAbzilatoCIIn toblo Go Tho val:noo of Our 	ciro 

fors tt-o dintimt r1nZions or Lahi o ca7olor= 

ingibrczift, rctov oon):;ontoribr to 13s  it ult./At:map 

lessee tho*.. Sr/Co2 p th.3 o!..tor ,vor.ltor tbrn 3 E,/ 

Crnz' For-  et-'‘ anraricost trith th3 otato of cone:o110.31:;c1.1 



quich toot tho 17CaCOL) An tImso ciarco aro taco st --sa 

as roadin5 co. El in toblo 

1,3 gores: °away of tho euros show that t 

seta ;cis of consolitIntion and for oil loada it  

oil 'icines of Ou and 15  II CPO 0=0* 	ttzt otat;3 of 

consolidation advaneos tho veabaas of (xi 0=2 4)T-7 rat 

loatis qtart chcnnlirtls, It is soon from czaph 

that the %Ioto of oh ,;o of si13Ise ae x 1301'0 than 

thatcL.2:11sot k.,..0 rat° Of chzn---o of <bk) at manor 

load() with pm 7osein.3 connolielption in loos than 

that CAog hijaor locelse Mora an for cut, into of 

ohan:',o in core ot louor loads asti manor at tsichor 

lecdo for prottr=f;=:,,--- -1-4-4--4.44.--,, rf  eixtehltr  

eind ti is both oasoo aro inor3esin-30rr_ozot,  it is 

ovidont fvo-3 tho trorri of the os-A.- oloir)s for hi for 

Lando (L-1:7,0 4,) that tho 	nitk-ntoty est 

roanoo to ani f. i cantqtaantit7 actor a eortain 

Tint or containt 

13,32.0 plIon=acn of L'I:UctIon of cohonic7.1 at 

hiP•or lorilo for ;:rontor comoliarttion Orly not bo 

onploi=d in ti uy othor t!:= tlInt tin ceasolon c2 

o iontl. to intb,or=3tc-,nHoftho t :cr_.-fr3 to tho 

civolo-joat tho ordia:to t:I=two p r3  0 o„..r Ci:1720 tto 



-Lve COQQ otoorrJr hi llor loads cohnaion cast do- 

CrOCIa0* 

'ho rate of ehanzo of <kin coil A is moll Dor° 

than that tag to soils Det C as de, roo of consolidat- 

ion procrosson, ktit tho difforanco of rato 	chaixie 

for hior and =allot,' loc&3 is cacti loss than in onto 

of soils D a 

Data of °Lame° orcotv.„-oiC72 Ot7 in loss in soil 

A than tho corresponding cameo for soils D t C. 

put again tho difforonco in rate of chanz,-e of coho-

sion at lotror and hi or loads in cco of soil A to 

loss than those in soils D & C. This any bo 4t1110 to 

tho fact that coil 1 in silty clay and tho oar ttro 

ares inorzanic clays of podium plasticity, 

rt 143 	cloarly that tin part of tho r.3111EA 

0717010110 tillieb in for cr-....,ator loads than itcyftorj 

approach coro asap to tho on7olopo Given by conso-

lidatci Q.aierz corAition tf-uoro w a loud r loads it 

to not so* 

Tbna it can 'to soon tia3t Coalanba lou is 

approninately capalcnblo for finiinE Cha chcin 4 
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otroir.th ot partially consolidated coil at difforent 
vator oontont at fatluro. Ana lo difibront fran that 

of coma/doted quick taste vatuoo of C and et arl 

'hone° Inluoci of coboolon and an,310 of intornal 

tion can bo mod ac Cu and 4 14,o0 dopondin upon 

uator contont* 'Alpo it in obcorirod that sono typo 

of adjuotmont iahos placo bottsoon tho pointc Oti ani 

frictional roc/stone° as vator contont chan3o0 and 

hongo tho ahoarin%; otren3th ic dopondont upon load 
and voter canto nt bath in ouch a oaso and uhloh can 

bo nomonclaturod as Sm. 



00  ifffr-til Ei23  

2 	AL:rains oonelunlorn coy bo 	roan,r0 
tho shoarta; ebtireetorotieDof mit-AZ.10,1y cemoct 

Ildatoet eohocitvo coil* 

1. timet locaor coloturo corttcre'.. tho otioartnc_i 
DU-oust/a to qrantor• 

2. At 3roator conzolletctinz loceo tho rato of 
coo o f shottr otrortoth to much =aro than 
tho atiollor consolidatirin vIth CocuJorzoo of 
cototuro eoutont• 

3• Shoririna rit=azth mid= hi for loads titch 
partial coasolidatica otay b ,toxo than at 
louor torn bzat tat P.or oortooliaction• 
For tho s o daration of loadirk; tho 
loads 01.7o hi ,j1:tor otron..3the 

0,6 1740v 	locals too comoolidatton twoc000 
o calotor c capparod to manor londoc 

rov gsvtially conooltentc4 cc cos eel 10=V 

10CaZo  tho ogTect of coh=1:ato c-
C1,==*46, C07.7070P for ccmnl- 



t3 offact of coLtnst c hithor lonlao in 

a2.10 
7• *Ito orfcct of hizttor load° as conolutiod io 

G ocs--,_33 to 1,3 cow 'pri2minont tILt incromin3 

eonnOlixtation ct dcos3ortoinz uotor contont. 

no Via° rat() of inevx.:,.‘oo 	c-oh.oicen. .vrotor 

aszallor loo do witta eccronziln-,  unto 's' co Sot 
is too ao tbo typo of coi3L chanzon, f 
clity to oto yo 

0 

	

	 to of incror....ne of en3L'-o of intornni fric 

tion ct, bijnor 1.o1)(1.11 end at lesoor vat 07 

cozarontla eco itio'corlucts Cram 0110' to clayey 

roil. • 

10. Thom is a ilefintto l'alatton bottioon tho, 
oraolopoo of partial. concolidation coo e..=a 
tax) valtaos of vater content for con.solidatoa, 

qmict: crl000 

151., ado crtenrin3 strati:th of Mrticaly ocnooliCia-
tca coil caco car bo api)roait3a:;oly vcriroz c it 
c b 7Cotat otabo o straijat 

130, 	coszclamlons drczra tavo 	acecwanneo tittht 
tto coSom conoopt 	oltz,,azeinct Ctron-ftt or 
conc. 



602, amm.gcttjh 
This ouporimnfotion ues but a part of rort 

on pavtially conoslitiatca noSla. Shenrin; otmnisth 
in affected by sovortal fora yot tantnoun to las. An 
accarato detemlnation of oho is stronath is o 
problem for 113 Lthieb mat 	irmostijated t/m7-,7-zhly 
hoopin3 in vi cu tho so facts tho follouins can 
co3costc(1 c ttact problc:3 fOr farthor rz,,,scamh in 
ecso of partially consolidatod soils, 

1. The dotemination of tho c ponents uhich 
contritrzfo to cohouton anf3 their moiAnts weer 62.fforont 
eonaitiorto of loci:Una enr3 ic/ator content, 

2. The offoet of thixotropy on shearirk3 ctron2.0 
th of partially consolidated soils. Uineo it mot 
ogroct the sh:"..aring stromIrth* 

3. 2110 pa rt played by poo tutor prsuros 012fi 

its roiction vitt), sizeopla3 °from3th is an inortoiat 
rtnsz.t Dor 1.1v.ntioation, .i41200 pow pmssurw cast 
Covoiollo tfaca the soil is consolidatcvd partiolly ash 
oh7...arcl 
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-::GURE 	 E!- NVE 
SHEARING STRENGTHI-SpIP,  Vs  NORMAL LOAD .j)- Ii9/ Cm' 

• FOR DIFFERENT WATER CONTENTS & DIFFERENT SOILS 

(POINTS F ROM TAB LE 4) 

DOT TED ENVELOPE FOR CONSOLIDATED QUICK VALUES 
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FOR SOILS A,BiC 1  TABLE 6) 
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