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Colheoion.

Traa Cohosion.

Cohosion ot Hotor Conmtont | o

Totnl pomonl preoasuso on plops of follura.
BEfcetivo HDoymol pogsgars i b

Totnl Tormnl Proosaro om foilzyo pl oo G0
€o c7or andan in £i0lé.

= Bhcooy Stvongth. - .

Sheoy Strongth afior o partisl consolidne
ticn o tino T only.

Shoaving 3troncth ¢o tho porcol prossuro
oxinting ovor Stho coil im Suo natural
condition.

dheoring Stronsth dnoe to p aftor comploto
coaoolidation.

S8booring Stronzth ot p ond unter conbent e
2inc for connolldntion.
Coogficiont of frictionm botucona coil (roina,

Coofflcicad borins voluos 0 S0 1. dGoncefding
unon ¥e

Foro Unter prosonwe in tho coil.

£33 10 ef Lotosrnl fylction.

TER0 cnzlo of intoronl friction.

Linirlo of intornnl fricticn ab wator ¢onscns e



SYCOP3IS

AtGcapt bon Boon nedo to £imA Gho phooping
otronrsh charnetorotiaes of partinlly conssiidatcd
cohaoive soiio, Tho iopasSonco of tho problceh iloo
in colealatica of choop ptiongth of coilo uocd in
oarlhinon dcos ond soilso bolow then afi;oz? d corenin
Cizo of conzolidntion, Proseal nothods foy Lindinn
ohooring pbroncth for o posticlly conseliaatcd cosl
do pot tcho into cccounmd tho tino of consolidation
Doccnso Gho poro wvobtor 9@@&{5 oo Gifficalt %o
pocorrs,  Tho valuoo tcken oro usunlly conadsvabivo
voluos £ron tho wosuol chonr strongthe —. Thio notﬁp‘ﬂ |
tokos into coecount tho tice by toking sofl donoity
at £oiiuro 1.0, tho votor condont of fnfluma oftar
partinl consolidntion. Tho chappetorotico foond koo
oro for 8 Aicturicd scaplas of 0oils £5on Dorroy
PAGOo with vicinity of propaacd IInldn O in Dijoop
Diotries UeP.(Ixdin). Thoso aro clossifiod oo [leko g
Colioy cd Cole cocoriing Lo A Coongernlo®o ebnpl.

To rot ‘ab_::m;* otrongth v.8, vntor contont ourvos, vole
icus lczdo vith voricas $inin o n;f concolidniion
hovo Bo2n aopiicd o soil proplos vhdch opo thon ohes
arcd ol vator contont of Lniluro i¢ fbund culbe

Ozhor prathn bhove bBoon dovolopsd eon Shono Gusves



only.. The results shov that shearing stren;th for
the soils used can dbe represeated at a particular
water content only spproximately by a Coulomb's
straight line egquation., However, all results verify
the present concepts about shearing strength of

solls,
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CHADR

ZEEROPTCT ION

i.1. Tho root znpoé%ant‘, proposty of ooil vhich
ogfocto all Sypoos of cnrincoring otmucturcs 40 tho
ohoordng otecanthe Thio proporiy hns Doom umdor
duvcoticatica for o ooyo then o conbury and otill
roogarch o on Uo ootinato 16 as cocupaboly oo
poooibloe. Jho oorlicot aticapt that vno nodo in Sho
picht diroction Lo fimd tho shooring rosiotonco woao
that by Coulenb in 1773y, oo o vooult of vhich o use=
ful capiriecl solotion b knovm to wo vig 8 o € “glams
Anothor codificd forn pat fosvned by Lvorniov in
onrly mﬂi’, of thip conbury wan 8 o € ¢ (ve U) Tan B .

ACGCants havo Boon mado in pact and aro boing
nodo to colenlato tho preonouars P07 ond “Pon d 9,
o8 oecuraboly oo poosiblo, both 4n fiold and 4n
lobosntory, I coil hcmg o hotesogoncons natoricd
tacoo parcnotoro doncnd on pony vordablos scac of
vadch nirat bo otill unhnom bo 004k onginodsl,
Tho uoual £osto Co find shoorine otronsth 4n Loboses
Sory aro porforncd by cioulaoting £i0ld conditions
in tho iobopatory. Lt cortolin conditions ouch o
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tho choor styoneth 0F 00ilo aftoy —articl consce
1idotion 1.0, vicn tho conpolidaticn 10 not coaploto
roquires nore attanticons. Proocat psoctico in ouca
problcos 40 $o wOo Contosvativo valucy £ren ths nouol .
tooto for choar otroagbhe

It 4o bnevm thnt o dafinito wolotionohip
arzdcbo Lotucon shoop ostronath and norvnl lood ond
phoap otrongth cnd voator contant. I 40 afflicult
to enlculobo offoctive prassurc in particlly congoe
1ideted coilo. Thus o nothod in vhich uator eoatont
An rolotod fo choar otvongth 1o o bottor ono oinco
it ovolds thH poro wvotor progsuyo cnloulotiono,

Tho worl pyoscntc& horo donlg with £irdin:
out chapootorotics of shooring otpongth vuith changing
vator ecabcal ond undor Aifforont londo nftor o otobo
0f portinl eomoolidniion. Ouch a curvo con o uooe
{22 for finding ohonr stronzth for all concolidnltion
wo2ic(o An cn onpthon caboniment or in tho foundotion

Of 220

z2ho ooilo uocd apo vith voryin: cloy coentonte

Fho Ccolln econsolidntsd moorly 1020, 4n absabt £0 hrde,
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undor o noxicen locd of 8 Kgs / cnS,

ho pogt iaportant ond o vnlgue otop touvnrds
¢l proablen of the nhoap otrcagth of ooll vao (olion
by Coulcad in I773,; while donllng with cazth prosouso
thooricos ho intrcfueod dﬂ ogantion to dotosnino tho
rosiobonao of coil to chonre Tho ogantion

3 o€ eV %n (1)
ototog Shat tho total choor vosistonco of o solil Qaon
Lo considored a oum of (a) cohwoivo pesisotanco; e
conotont ond (b) frioction, o figuro incronsing pro-
portionnlly ¢o nosonl prosouro neting on tho pleno
of foiluros Coulomb Doxr hos sowved oo tho basic foy

shoaring stroasth problcn, ovozoineo 48 anncored.

Highozoh tho forn of Cho cquation 48 not Ccoe
plicatod o dotomination of Sho soll coofficicnta
Latpodueecd by cculend oxont o mrhor of A4fTicuitios,
ocpccialily 4n eaoo of colwsivo gollog. To dotorning
Gho coogfieclionto o Imovicdpo of phyoienl proportico
of coilo r? om vadorobonding of tho phoneacha lideh
dotornino thoiy otrongil: 10 woquirod, ZThao Ghio
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progrcoo ia thio diroction Cook ploco only with tho
ativont of Cho nolonco of soil [locghonico.

i’omagﬂi S.n 1625 rublisched hic "Cedbornochondls
te civo us mm funclamontnl basis for tho no oeionno
of poil Unginooring. This wvas baocd on tho &nvor-
CCigotion Owedich 8%ate Doilvays REabonhkooni'o 814don
in 1€32, Zimo tho gaostion of shopr otrongih wos
coon Lolion upe. 4 manbor of publiceatliono opxasrcd
in which abtcaplo wvore nade to omplain tho phonsnon=o
ond to pivo salos Loy tho appliention of phoaw
obrongbh in proctico. Tul important foetors s}zeh

08 Porc prooours vord asicon ipnorcde

Cyotcantie mvasi:zg&ﬁimm carricd cat of
Toreahiito labosptory ot Viomno woro inportant 4in
oboarin: up innortont quodtions ccuearmin; ohonk=
strongtho, Durin: tho yoars 103387 Iivorolcy ¢ . pricd

out o groat mwbor of disoot choay L2060,

Tho rooults confimcd in principlo Gho low
of conlcab tut oo colcsion vas found Go bo o fwmetion
of wotor contont Dvovolow {(iC37) omtondcd Coulaoh®o
oquation op

' c@ o ¥ Sand (¢2))
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in vhich T 4g tha affoctive nosnal gtoocos on tho
fallura plono, = ig tho ®Gruo onzlo of¢ intosnal
frictiono” and C

found to dopord on tho vntor contont,

in tho "tmo eochnoion® wvhich wao

Tha oipnificoneo of tho romult of EBvorslovis
invostigontionn of 1P37 1o voyy profound. 2Zbo Cuo
oioin wpooultog doponddncy of Gho cohoosion ofl untor
contont alono, and rocognition of tho anrle of
intornnl friction ao é. poll charactorotic walch dolose
ninos tho strongth of ovon pathor plantic cloyo,
voro pogt important otops in tho pdvoncenont 0F lnouw
lodge 0fF the fundanontal otrongth proportion of poilo,
Torparhl in oome papor supplononbod livorslovto Lnvan-
tigotionn by pointing out frniluro conditions ond tho
offoet of poreuvntor progsuro in 1039,

Lionduiiec pgontiming inveotipontion of thio fundow
pontal otrongth proportiod of voll nfvor [vorolov
nodo fApst abtoopd Go noroure porevotor proosupo in
o Upiazinl Cost (1037). Ho pointod oul tho rolatione
ship Lotwoon Perevctor prossuros ond doformotion
proporvico ond utilicing this rolotiornship ho corricd
ocut or oxporicontnl inrootincticn of tho volumo cherro
of conplo ocutnitted in o ¢Pioninl appoaraluc.
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Jatio godoarel on bhn ohwar olocath uns on

in Earono, roonoreh in Tobolhs Dy Jarzcanon XCT3
nu0o ea inporict cantpibzblon Co Cho vmdorpotonding
of abh2ap glpongta probdlcoo. his gapor gowvo the £ivyot
trianial oaporatas and tooto. A.Cooopsonfe in dipe
gaooin] Jurnencon' o papoer nodo tha Lirct é’éﬁc:pi: o
aenlyoo tin offective obrancos oeting ca o spocicon
in o tricaicl obkoop b comstant voluzo. <Do3d cone
sidoration vhlch woro furthor extonded glvo on arnly-
o%o of tho nndralned choar oot and do-onotrato tho
rolotion Botuocon umdraincd shear otrongth 3 Gifors

ontion proporticsc,.

Tho yoors just bofore the Socozd tforld Wor
norkod 8hn i-ngoveoont of tho shony apaasotng, ho
?ins ohoor coching vas €ovoleped (Evorolow 1000,
Ticdoonn 1037, Gsunor, Hoofold 1085, Uoofoii 3003
cnd Lrosclc™ 1C2D), Alco Sho trlanial shear apparc-
Gus wvos AGHwEoreds In G20 tho Copps of oasincors,
Jebofitny, ozmnd:d o Joil ilzehonices £oct Linding
OR&Poy. Moy wiih thoe holp of 8o 1ozding tacirient
L03055usion of /rorico vorioed Sor Uriaxnial rochinog
Co Eosoticy Goﬂia:.iq:m cnﬂ rcoihed of imt:ox;ﬁc‘em'; e iniotel

-Gost roocult. [Datlcdgo in 10N, pocpnrcd o TOLOES
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on tho fipdingo cnd pabliched it ia 1007 in Unitcd
Jtotos Uor Donastoont, Corpo of Innircors. In Chis
progrormo, two hypothogsos for on intorprotation of
trioxzinl shony tosts with clonys woro alsoe inveootipgoted.
Tho firot ono wa; tho abovo nontlionod wvorliin i Dye
nothosis pat forvard LY A. Cosogrando. Puatlodro
Qasceribing Cho socond considors 16 £roo an ontizoly
nov point of vicvs Tho Sosto carricd cat indicato
that tho otrongth of o soburpnted cloy dopanfo only
on tho wator cortont ot follavoy, ond is izdopondont
of cithsr tho ninoy prineipal ciress of pore ualos
proscups, oF tho mothed of $osting. Uooseguontly
'Ruﬁicdgo pronoscd Gho uso of o dlagren in whieh thoy
logorithen of tho ecoprogaive strongth io plotted
oagolest tho wvator contond. %ho z’esnlt ingy capre I
pouchly parallol te tho ool leop preoapee vaber
conSont carvo, plottod fran o otomdard comsolidobicn
toste. Zima tho pognitudon of pro valer 37esurrn
nacy not bo éamm arcd 4dn poroeticenl appificatiass apnd
in c£21G1ian Cho quostion of intornal £ricticn ic

gvelicls

AlGhensh this prorsrvorss holnod mieh In AoDICe

- wing Sootivy; dovicos no fipal esteinsion vord T
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end tho probica of tho fuandcosaial proporiiocos of cl-ny

roanined ungolved,

mntiodgo (Unitcd 86atos Uar Doporioont Coppn
of Timneys 1847} euproscos tho opinion thnt 4G Ai.o
acabsful 1 oaturatod cahaé;?o soils cna ba cennide-
red Go hovo an ongle of imtornal friction, o roiat
of vicu vhich 1o not charcd Ly Tayler (1‘3‘3.3) vho
cocyribon Cha totol strongth oi”mmally eoncolidatod
clay to f‘ﬁket:iéag o |

Oheopton in 188 pabliohod, on outstending
napor for ghaaving ﬂtmagﬁ& of clayo, in Qecotcchanic
lrcmpion woos tho dofinition of cohosion ond frice
tLon oo given by Coulend - Hvorolov, and throuph an
irSrodacticn of tho Coofficionlo of Tocticilty of
coDPassion and ompansiong ho gaecexfo in oblalining
cx ozproduion fov tho ecuprosscive giro gth found by
snlvodinod ¢Picsiol $o000. Cheopton hino olaborzitod
Chis coclyois nothed lotor (Skoapion 1843, Ghmjpien
el doildor, 10403),

AG G Oceond IsBornntionnl Confor.neo GF
80lY Uochrnles Bold in Nottomden in 1043, thoro wesd
a pgeont difforomeo of opindon rogoeding tho moSaro
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of chony ctrongth of clay. Jouo Poooarch concludod
Gy choap gtron-~th in ¢clay 4o Guo to colosion only
and ocao conbrivated it o €ricetion omly. ZFho wvotor
contont ctronnth dincron wao oppogod €o Hohsto
diogeone. Tho < = 0 oannlysls for proctical vopk
horcvor danorvac spoolal notico. {boldor, Bkcaptén
1040).

At tho fourth Intommotionnl Confovronco of Joil
Hoehanies hold in London im 1957 pososweh ren nony
woll knovm workors concludos that im gomorpl, tho
shoor strongth exprossod in tormw of offcctivo sircos
voo tho nogst rolicble solution otobllity onnlyois
ieronpoctive of typo of soils, Tho undroinod schonr
otrongth 10 considorcd to bo approxinatoly wvolid for
Sho ofabiliy conditions fomadintoly afVor londinn
chonneo hove tolion nlocc,. An anolyocis boacod on und-
roincd choar obyonath 1o vory sicplo cnd oconznienl,
Hooovor = furthor Gffosto aro roquired for g Lottor
acovolommcnte Ccolopical faoetoro gtudy o aloo cophne
0iood. delobgon concludsd@ thot Cho cnrlo of intornnl
€rictirn dopondo Lo o groat oztont upon intornediato

prineinlo oBroon. Dovcror tho conciluanfon 1o Shobt thko
2olobivo nordtn of difforcat apnaratus L£ailnro eritoris
Goating Gochniquos and intorprotaotion procoGure Cf

for £rca Doling sufficiontly ocnplosods.
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CaaAP?0T XX
PRI CONCAPYIOID OF OIBAR OFNTHEYES

2.1. Critoria for Pnilurc 1=

On ony pluné Yehrough o point 1n o DbYossod
podinnss o divcet otross VU, nornal Co tho ploano ard
o shear stross T,vill in gonoral Bo cetin: on Gho
pilono. T cognitndo of €ho pomnl ond tho oiony
agyaoses can do dotorninod by tho voll Lnovm cguili-

briun cguntion.

A folluro occurs in a coll olcaont 1 on any
plano tho shoar uémfso Ta oncocds tha shonr strongih
of tho plamd 5, » If tho ohoar strongth 4o tho scac
on nll picoss throagh ths acmo pointy o falluro Cakoo
piaeoc in Sha plonos of onxicon shoonpfing st2ons. 2119
chonp ptronstho of tho difforont plonsco throuph o
point of o ostrcosod o9oll cong aps i oganl Bl tho
shanp gbronnth dononds on tho pormal olrooo vy vhich

cets on tha pIicide

Ccalceab vao tho £itot ono Lo amnsods o frilaro
critorion for coil riving tho woll Imovn oyaulicwm.

Sa = C.-f-V;/q
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1.0, shoar oBrcnath 49 a cun of o eomt~nt cohosicn
C ond o frieti-n vhich iperoasos in psoportion {o

noImal Proscurc.

Tvorslovt s caxporicanmts durins 1084-1087 conw
firncd tho Coulomd Lav in gomoral, ond coofficiont
of friction M wno foumd to bo o e noteont.

timso M = Ton g
and wvas consldorod to o charactorgtic of shonr stooe
- ngth,

kvoroloir prwc;& thot cohosion vos not conos
tant ac acsunod LYy Co:z.lc:zb bat vorlion with dcnsity
1.0, th2 wvator contont of o soturnted soil. Tho
¢ohosion can Do oxproosod o o fanction of vwntor cone
tont plomo ontd that thic vos ipfoponfont of o mine
bor of fretors vhich othorsigo affoet Solol 'nho:;é
sGroanth. Dvorslovts oxporinonts varificd tho osulto
of Torzorni ﬁhcﬁ; tho coulecob cquotion con Lo pgonoros

e S e et S VoV vl v I Ay T Fe

Tmo 4% ray bo oloted thnt tho Coulond o
Lvorolcy fafluro critorian nay bo cceoptcd as o Daoio

for otrongih ocnalyols for pll tynes of hooooooocts

‘1
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ceil and Chat Gho schoor strongth in on orbiteary plono
throu;h g paint of o otropsod voidl noos ocn in gonoce

£al bo oznprosoecs by the oguation

84 =€ » V,tan ]
vhoro. O, = ghoapy otrongth in tho plomo “ab
[ & Cohogsion corroapondin-: to tho watop
contont.

A

= offoetivo nomaol otroso ceting on tho
considorod plamd.

Tme® = Cooffieiont of z.ﬁtsdmal feiction,.

$ © onglo of intornal friction.

Tho abovo oguation thus clonrly shous that the
shoaring strongth in o plano theoucgh o point in "o
004l maoo consists of tuo paehst.

(1) Cohosion

(3) Frieticn posiotonco,

Cohoolon 1o sharcctoriced by tho Lcet that 1tn nore
nitudo 40 tho ocmo 4n all ploaoo Chyoupgh tho conoide
orced point, 7This narnitudo vorios vith vator contont
in o saturcted coll,

Friction popistoneo 10 that; tho nornitudo of whilch
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L0 proportionnl to tho offoctivo noroal otroas on
tho conoidorcfl plono. I, in tho consideorod point,
o hydrootatic poro vator prosouro onistoy ths offohw
ivo ptyrogo will DO dotorninotivo for frictlon »ooldge
toneo. Thuo $ho aboavo goid oguntion vill Do changed
to

S, =€ * (V. -uU ) Tond

vhoroL= 15 tho poro vator DPO0ONTO.

It 15 post inportant ¢o nointain tho obovo
ootablished dofinitions of shoar stronsth, cohoolion
ond fricetion. alab eohoaion hae nothing Lo do vith
tho dhonr otrongth of thoe unlondod coll olepont,
The cohooion is concstunt for all pianao throueh
o point ond io indoponfont of normnl otrogoe. Any
chongo An eohooion will bo brounht about by suen
conditions vhich chanpo tho vator contont of tho

goil.

BeTe Zho Ohopr BGronsth Dianpn 3 o

It 1o lmoun Shot, liohs'o sSroos eirelo nothoed
i0 uood ¢o Imow Lho shoawing otronsth charccetorotico
ceophicollys. Tho dlasegen usod for dotomiination of

tho otroosos &0 comsealy used Yor am analyoio of
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shaay gtrongtho of coils. In Chis erso thn aboiasan
raprogsont tho asmel olrosons ond on tho ordinntos
aro plottod tho agtronthso. Thus o dirocet conmparicon
4o pessible botuoen tho noroal strotsos and shoor
strongtn. 'If in such o dlooren thoy folluro condition
oxpr20sad by tho Coaloch - Lrorplav Loy 1o ialot?.aﬂ,
a strairht lin> voald apicar valch Lo o otromgth lino,
This 1ino> catoc C on tho orimnto axic ap? forno tho

cnglo ¢ with tho abeinan amis a9 in figaps @
%ﬁ;mdev&w

—

//

Qt ?03 5 A 'fshﬁs Thinar P’l’nc.'lb" shess
hrs
a Circle -

minor .

w1 | i
" Dormal atmﬁsj

— 0

‘_.....va.._...

Hypr P.YI'DCI'/M’ SHress

A fafluro 1ino in Uoh»*s dlagran 1o, thus o
crophlenl ronprasontation of ¢ha shoor atronith in
tho difforont planos throarh o point of o scoil rcang,
cnd glvos the styongbh co o function of the pomal

oLroosos on tho difforont ploanni.

Tor o cohanive soil tho gtronnth 1inn tqi‘!,l bo
tho oroo for oll rolemts of tho goil 4f tho cohonion
ic tho orc—o im oll pointo. Zhio &5 Cho epos 1€ €
vateor eentonts afe cqgunl ot oll poinSs. In s caocrld
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bhovavopy Gho veobtowr conmtont varies oo point Go point
ool horco tho eohosion &0 Aif%ore b differonts rointo.
Thoroforo in tho pualysisc of choar ctroonth by ﬁhﬂ.n
Aianrrn o mambor of folluro 1inoo will appoar, oll
of thon vamaing pascllol to tho inelipnticn’ ton

cnd cutting ddCforont € 2 on ordinnto ozis os
shovm in €ho dlanerra by Cottcd and oolid 1ino,

Zims for cohosive coils tho £oiduro comdiiisas
conaot bo roproscntod by o ginslo 1100 4n tho otpone
gth diosyr oo nssemed by conloxd ond ilphr. Tho
1linoo of mp’cum fron o oyoton of porolloX 1imes vith
tho colwesion oo Dorcmotor vising ot an onzlo of <+
1ith Cho bhovricontal onfs. It L8 not, thus poooidlo
throuch otobie considovaticns oaleno Lo Gotommino tho
mognltudo of schoar stronzlh of o echocivs coll. Tho
colionicn 10 o fuxotion of valor contont ol 46 i,
thosoforo Gasiprslia €0 Sry o souwchiich thn oolnticons
chip bobuoson eohoolon and vator ©oaliznt fn tho ghonp

gtronzth dic vrre

8.3« Focborn 478csbing Bho chonvine, obcanthse

Lo hoo booe choom Sho ohaoaring coointonco of
o eoll ig ntvca by o cprclion



30w

- Tho noin conpononto bBoin; cohzifon ol irbore
nal friction axd Cho ehavoctorntices bLoing eshosion
and enio of intormnl friection. Any pmposﬁy_ﬂhich
affoeto tho nain constituonts of shoarin: otrongth
i.0. C ond v an st dircetly affect tho

phonein: otronth,.

Lecording o Toylor ,,[5:]?” o out 1imo of tho
foetors on vhieh ghoaring stron-th Qosoxds ez bo gob
up uaich g tuoh cimple ond in ol oosoeds cobicfoce
CoOPy 7. o folloving oay bo some of ths Imoom Cactoxn
vhich agffzot Che cohaslcn ond aydo of intororl Opice

tion,.

T lrmorenl FPretors -

Qo Intoapomilor pooocnar,

De IsSormoficto prineinlo otroso.
Ce Otzuetnool otromsth.

Qe Spacd of ohoary.

Oe Coil oldpl nhonsion.

Lo Borreo of pronwessivo ooiicn.

Litoranco or Intoreralated foctors.

S Jrozmaro RAoTery.

he Dyin~—~o comditiomg,
z.

iy Conteps Anc) Walér Conlen,

®  Reference ne. 3
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ocmpronoion for Ilohr'o onvolepo ,

8 = T fan P
ot ¥V will incroaso schooy obtronath will slso ineroe
oso - flso shoo®in:; sBtrongth will Lo affoctod by
tho voluo of £ which ean o oithor Chy anglo DPF
pook point or ultimato fatlara, onorelly +...40 groat-
or than < ultinato. Cohooion 10 noS uffostod by
this factor.

b. Intornodiato Pplneiplo Otpgguse- Jccording
to idcolined [ohp's otroagth thoory, vho sheor stre-
ngth g tndopondent of tho valuo of iptoroediato
principlo strodos, Eat 4% 1o gonoarolly boalioved thot
tho shoaring stronzth cetuclly doporioc scaovhint on
thig olroog. Tho voluo of 4 Loin moatal waon
thio otrono 1o mooP %0 mojor pelinciple glrsdo 4n
oagnitudo Chan tholl To Dinos ond.

é. gtracturgl Stronbhis- <ha otraciuro of

o ooll is on indoponfiont vaviaoblo. Tho tyre potuaro
of gtractural otrongith io pot Linovn. Hut tho ponornl
onvolono applico Co solil vhothor or rud olruoctural
ctroncth 1o thoroe Tho covolopo hes lovpor ordinnto
L,0. eohiooion L€ octrmeturcl otrongth 40 hichg Xt 4o
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of prFoat ioportanco. Tho ctiuctnral strongih 20
deostroyod duo to larps copunt of obtrolins op roosalée
inz. |
de §paoﬂ of Ohony 3~ Lvailablo doto on this

factor affoet on shaay oFe 1000, howover 8eld 2EPORie
poont show that tho affoet of onocd of shoor aro nob
lorgo int caso of clays. Tho ineronso i dus to tho
voriction in plootic rosiotonce vhieh Qopords upen
tho intogrormilar prossuro also.

Ga Coll . _Phonomena s- X6 hag o (Font

affoct on ﬂtmm’iung aﬁma_,ﬂ%h. of cohogivo colls, IP
i duo to tho partiel:s of collddsl sico. It is |
omplained Dy $ho adcorbod uater £ilime arrcund tho
poil particlo. Tho otractnrol otron;th 1o lost duo
to shcarin: otrain is oxplolrablo by this phonononn.
Fho*thizotoopie ropcin® iso oloo duo o Lhis £OCLOR.
feo N0 of Prospossdva Ackion ¢- Progrosce |
ivo cction Solion placs 4in all typoo of fafilury of

goil oone Tho conditiond on tho plens of fnllurs
ore oollca thofcoc. This i Guo Lo none-niforn
ohoop otralno czouvin: at difiorcnt pilpcos on fniluge
ourfoct. Tho offoet of this 19 thoet thy pork poind
gtron [8h 48 omallor Qo Chn avoraro condicicen of

failwpo Ghan Chot ©9 o Ghia 8donl coniivisn of Lallnse
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vhoro 0000dn st bo oeng ¢hronphoat tho ooll nass,
Timg tho poelk point fricticn pagle 40 1cso thon thnt
froq 1dool cone and vorion doponding upon ths Gogwoo
of pronrossivo petion. I 1t is moyo tho anlo |

15 1088 and vieo=-20T00.

fdtamﬁo or Intor-relath I-‘aet:om

0. Ppcopuro biotory s~ If Cho scoanlo is
prolocded to o grocter lood then that of vhich 4t &9

boing shoarcdé thoro vill bo on incerorcsc An eohacion
vith ragpoct to a scmaplo vhich vas wormally locd.
Tho emuaso ic the donsity of spaclvong Tho cohopicn
lgs duo Co inErnsc progoure causod duo 'bo QXRCQB0
conpression.

h. Droinang Conditions re I no drolnn ;o ocee
ors and aftcr tho eppilicoation of lond duwin: ohoayp,
tha shonvin. oSronibh 1o ocoel Go coligoion and dono
nof dapond unca Sko pomal load. In case tho soil
ig congolidatod undar tho locd first ond Sholr gshonr-
c urdor no vntar ¢ontond eiunno thoy anslo <+ vill
o oanllor than that for o ccoo of ecaplioto depline
osa during shoarin e rbus shoar stronith will Do
Donirun 47 thy deainaco 1o ollowcd Co ceouy Cnping

shinan Lostins.
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ie Unboy Contont ocnfl Alp conbont te Tho

offcet of o saall oly contont abt & “Aven voluo of uvator
contont, in o 0041l scople is that Cho shooring ot-
voagth 18 poduced oo cagoparcd to g full saturotion
cono. AL oonllor noronl pregssures thoa difforonco

in shoaying gtronnth boltuoconr o coaplotoly acturatod
caso ond porticlly saturctod case is noro dumo to

CoPo Opace covered by oir bubblos ot highor loads
hovovor thic difforonce 1g sonllow,

tntor contont nloe offoets tho cohasion nnd -
intorcal friction. Hith rodueod valer contont both
incroaso upto a cortain linit.

o dogeripticon doalt aboat tho ﬁhca? osbronnth
in oveidon 9.2. givos only an intorprotation of tho
phoar stronth of solls as it rooulis fron o stotice
tdeal troptnont of shoow Costo. IB con o concludod
onolily thot tho tolal stryonsth conclots of intornnl
friction, in crcoceing proporticanlly to tho offoctivo

norool peogsure and vazies vith untor contont.

A physieol ocmplongtion of tho bohoviour of COLl
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for ohrap siérongth ic 4Aifficals; houwcvor tho followinn
caolitabive ol hynpothoticsl Bailt on obaorvabtions
ond pablishod thoory by Ceoocogrondo 1082, Towvpopghi 1841,
forganhf & Pock 1223, Taylor 1948 trlos o givo uo

£033 pagsiblo bohaviour.

Intarny, Fetepdon 1] Tho prosomt comsops
tion of froo friction 1o that it is dao to msiﬁt‘.aneo
to outugl corcoont of graing in dircst contacte Inm
cetunlity wvhen tuo grains Souehy Cho ovon of tho cone-
tact point ic vory soall. UWhoro ¢ho graino toach
the moloculos arc in intizgto eontoot. Mo polotalnd
bondo in tho contact, thoroby -xiot in o stolo of ctte
raction vhich is sinilar to that occturing vithin tho
individuol grains., Jsch oton in tho contaet aran io
in thig wvay ticd to battlo vork of itc ovn grain, b
19 also subjoetod So fovess of attroetion £roo moinks
bouring ateos of tho othay prain,

If Cho connidored nraino oro cubjocted to foreas
vinich tond o ccuoo a olidin : ln ¢ho comtoet arcny Gho
contacting atomg will bo pallod o 1ittlo oat of tho
orininnl posicion, bat for foreas onallor thon tho

cun of tho attraectivo forecie TRD ool rers o

vill ot Do vory groct. I, DRoucvor, tho forcus o &
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inercancd, o foiluro will tohko pleeco for o cortoin
volao of tho averngo shoor Stross in tho conboct arca
indientin: tho gmbor of ntos vhich has to o libore-
tod by a feiluro, and tho ovorogo valuo of tho ntirnc=
tivo forcoo botucon the atezn dotornino tho rosictanco
to 0lidinz. Aoouning that Lho avorogo otiznetivo
foreo of tho atcao i ogucl ot all pointo of contoet,
tho totanl shonr vasistaonec is dotornincd by tho totnl

oroa of tha contoet points only.

Inzaptigotionn Dy Bishop end Eldin 1CC0 ahbout
tho plzo of contnet aron ond iGs dopondonces on ths
~ prossuro tromopittod throush tho eontaf,;t point chovu
that the contact Dotwoen tvo colids eoasists in poee-
1ity of o mumbor of oonll comtoet polnta, ond tho total
aron of thoso contcet pointn incroases proporsionnl
to o roncoittod otross. This coans that of cooh potmt
of conutnet tho oolid cotorpinl is locdosd satil o foiluro
ceceurg, and that tho contuet prodsuro i opnrozinatoly

corntant s

thig 1€ is eoncindod thot Cho ascn 0F o odnslc

comtoct polnt f.0. Gho roolotameo Go oliding so »INENTe

iy prosorticn to tho poral prosoaro troocnibttad
shrough Sho conteoet point. Ilmeo €ruo £riction 4o
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bualle up of tho total rvosistanco of tho contact points
of tho oinornl geoins to sliding ond thy Leiction io
thora>foro ooounct to incronoo proportiomnlly to tho
totol contact arone. Agcuning that o oinornl croin
can bear a constant load, tho totnl arcn ineronses
proportionnl to tho offoctivo nmormnl otyross on o Gohe
sidorcd plans, thus

5 = M T

M boinn eanotont for tho 'aoil.. fnags M £o tho*
agvoraszo volao of the ratio bdotuoon Lhr rosistanco
to sliding ond tho loed that all contnet points can
sustaln por unit oron.

In caso of polls vith o ¢ohopion only a point
of ostrosoos will bo trononitted thyoach praing dircete
1y in eontact, WAth such coil tho ecofficicnt of Gmao
intornmal frietion © M7 uill dGopond oot only on
tho proportics of tho ninoyal geaina, Dut will ploo
bo ft.meﬁion of %o vhat oxtonmt tho strosson ard Sronse
nigted throa-h geoins in diroet contoelt wvith ocehosthor.

Psa0 Cshholoni- 530 cochoslon pay boe ozxplaoincd
a5 that poréicalor point of tho schoor otrongth vhich
i ¢no to thooo foreoss of atircction vwhich oxist
Dotwvoon Cho eloy minoral or that roint of tho cloay
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oinorolo vhich aro not dircetly 4in contoet vith coch-
othor. <Yhuo this point of contribution L5 psobably
dopends unomn the proporey of ninornl groldnno and on
tho fora ond surfoce cetivity of tho grains ood tho
naturo of tho ﬁntoi'ﬁhich seporalos tho ¢lay particloen.

Jory 1ittlo 12 knovm pbout tho bord bofucon tis
¢lay particlos. ITorzaghi 1831, opownos Shot tho vator
sholl vhieh surroands o clay porticlo i oo firaly
tiod by oloetrowchconienl forcos thnt it 19 nlrost aolid
naar tho porticlo surfneos. In tho contoet points
thooe wvatoyp sholls porge into cceh othoyr ond go a
cortain poolstaneo against ninoral disploeccoont 4o
ostoblishod, which givos the soil ito cohosiveo pro-
porty. <Thia thoory has, howovor ouccassfully oxploined
tho bohavicay of cohopive soils &uo to disturbareo
aond roodulding. Algo tho thoory acrounss for tho faed
that th> cohwsion incronscs vith docronoing vatos

contonti,

Lroin, aecording, to nbove thoory tho ohoop ob-
¥008co ia cloyn o=et bo nﬁnmzmattbﬂ throush Ghy votor
shollo ooporoting Sho sinnlo prains. ho cchosion
1o in this wvay ﬂotcﬁminaﬁ Dy tho otrcanth of cdooried

vatore XU 10 Inrovop urcortoin vhnthoar or nné voioe
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con bo solidifiod, at nnyrato 4t 1o rnthor coubt il
that o firo tyin of tho ndsorbod uvator roolly ondous
it vith o truo strongth. Acecording to (Haoofoli 1€34)
tratop nay have high visccugity, posgsosses no rool
gtronath undoy ordinayy conditions of Qeémmco.

Thooe Aaonsmoratiom pansoot . tho ©edcibility Chat
tho eshosivo rosistaneo moy bo o function of timo f.0.
tho rato of lopding. I tyno cohosion Lo counod by
on omteoly hin,h vigeousiCy rathor thon voal otrongth
$ts valuo ooy bo aipocied Go dacroaso with on iacwongo
of tho load poricd., Inveotipgations un tho offoct of
rato of locding by Coongronfio snd Hilson (1931) shoy
that the strongth of caturatod brittlo cloys and chay
shools for constant wator eontont 15 sctunlly roduced

vndor oaotainod loods,

Tho Ifoet of ocloetrolytos on tiuo cohooicn is
oloo fnportant. Invostizntlons hovo ohovm that tho
stGoongth 4o infivonecd by odosorbdod fom conmtont undor

Lho condition of combtant wvntor contonle

pmht= 4 Shind corntribution
tho shoor otrorm3th vhich 45 not inecluded in tho Coulend

Evorslovto folluro cpitorion is ecmnced by thn
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intorlockin ; of Paince. 7hisc 1o obsorvaod in domsg
o0ils copoeinlly in dann'a oang ond ccopactod natorie
alo. Tho ineronso of anrlo of intornal frictiom 1.0
gheay Tasistaneo 1o coused by tho caorgy to bo pEO-
vided to brook tho intorloehing. This phenohcan hos
boon cnolysod by Foylos 1848 cnd Richap 1960.

Suomapicing our progont knowvlodgo of ghoar strongth
[_1] and tho stabllity of slopes cnd ¢omno, tho oot
charnctoratic footurg socmo to bo the shorp difforon-
tintion botwoon tho troatmont of tho shoar strongth
in oppilic tion £o proetienl x:?oblc:ssﬁ and tho gcion-
tifie coaoidoration of tie fundcaontal shoar otrongih
Proportios.

Georolly tho otobility coleunlotions oro poosod
on tho rconlts of o sorios of chooy $osbs carslod out
vith inCcet oroplog. In eoso of €111 problcers tho
gcaples oro conopcetod vith tho oono initinl wabor
contont ond dpy donoity oo used im the flold. In
oceh stebiiity easa o opoelnl ohoay tost 1o woquiscd -
vhich oirmifatcs tho preetical condition in £10id oo

closoly oo rossidlo. In coeb tost sorios tho ostoensgth
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of o rmobop of Ldontical oronles apo Gotomind unior
aigforont prooguarod. ILat i0 oxdor Lo Sinmlicy Coole
inn Sochniquo tho otobility ecooso oro, inm conoraly
$dcnlipod vith wospact Lo Grninngo poosibilitios,
vetor contont ote. OGonoral vogocndution io Shat
for Drainsd cheoor Sooto ond consolidated wmdrnipod

ghhoe Costo.

Tho rooults thias oblainod aro cammlyszd vith pooe
poct to offoetivo ntyoooon and are plottod in o [Ihelo
diagro Lo dotormnins o folluro copndition.

3 Qc‘c’vmn‘#’ (‘\}

In enlecalantions Qo otabllity tho shoar stponpth
io diroetly concludcd fwen tost sooults for tho coso
condiforcd. 4.0, C nnd < of tho abovo oguntion aro
concidored oo A¢ thoy nro »oally truo colizoion ond
tho Cruo anglo of friction. In monornl digforoni
folluro cpiforin have to Lo imtreliuecd for tho AALf-

cront stobility enoon.

Ttup tho otronnth S otobility is by Sudncoont
froo tho rosalts obtninod by oirmioting as clogoly
£o poaoiblo  tho corditions of flold in labosntory

Lasloe
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In o tobor of 0Cability problen cencorning eloyo
in vhich offoetivo otrods changos ecn Do Agrorod safoly
duo to lov poroonbility, tho opalysis io domo vith
roopact o tobal stressos occorvding to tim Rp-oH
omolyois (Skcapton 1648). This coams that tha gheoap
gtrongth of clay 1o intyodacod in colealatior po foand
out by cenprogsion $208; belng indopondomt of tha Letol

5315 yotsiater I

Tho shaar otreongth coafficionts usod in tho abovo
oontioncd procoduro oro capiriceal conotants oo Shoir
valuo 4o dopondcont on tho corditions undorp vhich tin
shoay Losto oro carriad eut. Thoo tho coofficlonts
ian tho cguatioal i) oro knovn oo “apparont cobhasion®
o Yanale of chonein: popistoreo®™ poapsetivoly (- -
Shonpton 1980) in ordor to distiprnuich th=m foen 8500
cohasion cod annlio of Sntormnl fyietion.

A feiluro eritorion which oxprcsson tho ohooy
strangth by furdcnontal ohoop otronsth eoogficionto
- 1c not cooonSiclly poro eoonlicatad in foro Chon tho
ocgantion

a o€ o (- TanFE (ity

1t tho detominnticn of Gho $5a0 eohoslon © ¢ Coponicsh

' R d



=
on tho vntor contonty ord of tho pIPo vakor PFODORED
(VY fo0 in proctico poooiblo in o for oimplo cooos
orilYy. Tiewo dotoraipnticn of Zan O ond € &g
ccoplidntod toslte Thmao thy clontion of cap koot
lc@igo of tho fundomontol coll oropertlcs 1o, nesesse
ary in ordor to Judso tho dogrne of ceeuracy and tho
soriocaonoss of possiblo oFroro in tho roro sinplo

cothods onployed in practieo.

Tho éxpo?mcaf:aﬁoa ia o attcapt to £ind out
the shoar otrongth eharvnetoroties for poartinlly

consolidatod cohosivo polls. Shonry ostronnth hos boon

conparod vith vator contont ot foiluro 1.0. density

Lokon into necount undory difforont loado uvith voryiag
tioos of porvial eonsolidation. Thio oo can bo roce

ful in prpoblions oo don fbundotions an? coaythonions.

A hoo bBoom provionsly otatod that tho failuron
critoricn vhlch caproaocs Sho chioor ctpoazth by tho
famdcoontal ohear ﬂ(’;mﬁﬁth coofficicent com Doy ropre=
poatcd Dy Coulesd®o Lesrg |

G a ¢ ¢V ten

Accoxding te Ilaslov [27] tho shonvinz otrones’

Al
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afcor o cortonin tinn of consolidation nloo caom Do

voproscated by
égd a6, * P ton @ {3)

Opy boing strongth ab load p and wntor contend
v cod O an? . eohooion and cnlo of intoraal £ric-
tion anzle untor contont wf ot fotluro, cfior o Sima
T of partial consolidntion
Also

8. =0t M( 8, = G.ea)  (4)
is shony stronsth aftor inconploto consnlidation in
£imo 9T° 0 initial 1n shonr strongeh duo to oxisting
lood in notural eondition., Op o Finnl shonr wosice
tameo after comploto consolidaotloa dno to total leod
aftop cddition of oUractura.

N dolng o coofficiont hoving volnos feom O to
=0 for Anttinl otago o Y = 1 for

coaploto congolldeticn casos

Thueo cp.(3) ond {4) con bo ased to £ind shooy
stronsth proportios aftor portiol eonsolidotion in

a $iro T. BZ con Do oxprossed in tomo of Oy af w
8i~4tar o {(3), '

70 bovo o clocor DLCTURY ©f thoy bohaviear Guo

to Aigforont c¢lay comtonts soils with aifforonmt claoy
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contents have besn used. Ihe experimentation method
has baen described.

The expsrimentation is only a part of a big
research progrrmme on partlially consolidated solls
which can be @utended for finding fundamsntal sh :ar
strength characteristics with respect to pors water
pressures, thixotropic effects ete,



ahteirsd £osn tho U.P. Iprlgation Rosoarch Instifato
eoriino. 2bo soils vord from tho boricw pils for tGho
ccantra0tien of Jclin Do in Bljnor Diptrict in

Jttor Prodcgh. Thosoo oooples woro tchon fren o dopth
of G o 8 X Dolov the ground loveol, Tho sold occoploos

vors Gigturbod onco.

Clasoification tosto ochov that thovo is vory littlo
varintion in goila for testing. Tho smpiea eould

Do elapolifictd in genoral no

Soil A Inovpantie S1i1ts {(l1.5hw)
Silty gip.ay'

8@11 B Inopnanile elay of (C.h.)

Soil €  rcodfun plootieity (Cob.)

Zhio 1o coeosding to Capagrando®s chasé  basod
on picogielty indor & L.Le. Soil € vas that post of
Soil D vhich econlotoly paosed 200 F.d.840706

3041 grcanles woro proporad £een poacaldsd solls

ae
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ot uatoy contonto corrooponding to thoip liquid linmit.

Tha topting of shooring stronth vos dorno in o

atoardnmxd chaar bonl opparatus.

Tho oinin Ldon of tho oxporircrntotion is to pare
t1ally eonscolidato Gho ooil scceplos in o choap boxm
for o corialn ﬁiﬁo and thep choor it quickly. <hoags
1ing rosisgtornss io mﬁcﬁ. Tho tctor c(m?,::ﬁb_ ot tho
plone of failurc 4o thon found oat irmodictolys Crepho
oro plottod to hnov tho chaoractorstics of tho euxves

shoar ve. vabtar content,

Tho nommal pyoosuros andor vhich tho toats oaro
nado for o soll, oro 1 Rg/Cn®, Sta/tn® ond 8 Rp/tn®
Thoso loado CLt;CJ poaroR to loads vhich poy bo enecante

orved in o flold prodlom,

<o tirs for concolidotion pfuor vhich tho sompilos
hovo doon choarcd oro €0 03¢0y 5 83, 15 p%o, 88 nto,
1hr, O hed o? 20 hes. IB Lo ascuned Ghat afvop
20 hro. full consolidatisn tohon plaeo umior ol o=
0ol pEoscuerod. Sensbines o £ mows fining fop cop-
polidation hovo boca tolion £0 50t o BoOttow coaliop
of points o1 curvod.y this 1o 0o copoeianlly for highop

1ondn,.

L 14
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tho nothod 4o popallol Co Gho oms oag coted by
T Teflonlov [2) for portinlly consalidatod Gleyse

JeB, Thn B “oken s~ Tho coil gscunlos waro
obfninsd fran Cha vies.niey' 'oqi tho propedod onpthon -
deo cexoss llolin piver in distplet Bt.gm# of Jetor
Perdosh. Tho boveow plt sito, fron uvhich tho soil
genplo woro tolion, 40 in o pleeo vhowo votor obo
eollocted durin. goins ognf noorly deios up duvins
ourmors. Thoss sconples voro tabom frem o dopbth of
6 te 8 £, Sinec tho oito of borroupit &s nomolly
covorod vith votor it noy oo woll o nogsuncd thot
tho soil bagooth would havo a polotuvo contont ncosorp
to tho liguid limit,

Boil ocovmles A ond D woro tckon froa poichboase
inz borpas pito. Soil soonle € 4s tho comnonont of
coll 8 poasing U.u. O8070 Uos 200.

For tho parposo of tho tosto, houovory; ooil A
¢l D uepo passin 0. &0 UGeS.840vo. ho posorind
=obpincd in both Cho enoosy, on {Io. 20 U.de 8Biovo oo
noriiniblo.

Prorastion of coll Soonlose o olicoing;

otondord tooto voro povforcod to L0coatify the coll

-’
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Cypo »
1. licchapical pgrain sizo annlysig.
2, LyQroaotor zmal;;om for finor contonts.
S. Liquid lioit. -
4. Plnstle Linit.
fe. Opgeifie grovity.

4 visunl excnination for coloury wos aloo dono.

- The i‘ona::ing tnblo nivos tho opliont propogtles
of tho goilo A., B., and €.

—X ~ 3 X ¥ K@magmnﬂo*
S0i1X Colouyr ZL. Le¥ Polol PJ.E De GFe c.‘Laa ifico
i )| i i =£1005 e
R S i1 |
A Gull yo- 323 2373 20 8.7 £02.72 3&11{
llew

3 © a8 2098 1@;) <o Glay cf‘ ncte
\ ivn plootict

_ . _ ‘ ty (Col.)
c ® 248 g 163 =Gee Clay of ncd-
_ ' ivn plootici-

ty {C.L.)

tho sealmoiro diotribntion curvos for Solioc Ay B & €

aro civon in £45avo Ge
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3.8.1e 8bo r~ ~ Pt 3 A otondnrd shooy

box tbsting dovien of pige G o¢o. 2 O ¢cs. 2 4.5 ens

was ascd,

Tho apporotag was constont otrain $yso.

Tho uoo of this opnarotus 1o Jaotificd Guo to Cho Cnet

Shat
D
[ 8

Ce

- Qe

Ce

it 1o sioplo to oporato.

Its valuo for ghoar ot pock polnt do not
aiffor vory mach freo theh obtoinsd fren
othar dovicos. o

Thry onontoriol puasing Hoe 30 UcSc siove conld
canlly bo testede -

Tha valuo of nomnl oCyoss on tho failuro
plano and chony Eosiatanna ars obtatnod

dircetly.
Uatar contoat ot falluro eonr bo dosorninad

fj_ﬁimyo

Tho loofo vcro applicd with ¢ho holp of tho
icvor orran-cnont vhiitceh 1o ineluadced in thb azaarabus,

A doserinsion 1g not noecassory A0 1o otondosld Qo7ico.

Fn0 porous plotes woro of porsus coppote UOaly

nodification that ‘vno Gomo in tho apparatus ULs,
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i, pleein; of o fillor panor of tho ploGo sizo
o gvolid tho cloping Of popes of tho poe
Foun plobo.

2. Clooing of drofnnne holes to cvold ooeapd
of ooll by ozxtruslion nt biphor wvaotor cone
tont and hovior 10::&9:.

In ordar t0 Iroop tho znii;ial wolsturo eontont

of tha ascrplo, which wao ot liquid 1iniv prior to
tnst.s.ng,, uniform and infoct, on apsonod quonkity of
20il vno nixzod thoroaghly with thy prodotoroinod
vator conbont. <fhis mt# ploecd in o tray vhieh in
its turn wos placed in g epnlotor vith ti-ht 1id.
Tho ccnmistor econtainod o opall gunantity of vator
vhich currourdod tho tray containing tho soil, Uhone
ovor tho scaplo wos not boing tohon eat, tho 144 of
tho ecamnlotor ves closcd to aveld looa of cointaro
in tho pooplo. This opronccoont onsured that thoro
would bo no 1oog of colsturo oines th2 loan of rolpe
ture fron e oonplo having vator comtont ot liquid
1init is olnoot tho ocno as that frea o £¥00 vatow
surfoes. I ia agssuncd thoat tho nz:::plo vpn 011y

| caturabed in puch eonditiond.
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Aboat 1000 goo of Ary soil wves tokone. Ehils von
just ocufficiont to porform § Go G shoor exporiconts
in o day. Thin soil uns thon pixcd thorcughly vith
tho ealculatod coount of wator such Shat ths vholoe
soil ocoplo wac ot tho souo econsistoney C.B. ot liquid
1icit,. <2ho vholo oolil ucz:éle this obtaincd vnoo plo-
¢0d in o tray vhich vas in furn lovorod into o epnistor
harin: vator ags hos boon doseribaed carlior. 7This
crmiurod ro loos of nolsture o the scaplo vhich
vas bdbolng loft for the naxt shoay testing.

The shenr dox vas cloancd woll ond driocd. Tho
lowor fromo of tho box was thon fittod with itg baso.
Ovoer tho beoo wore thon placed tho follouing in
gugecosion te

ne Tho poyous coppor plato.

b Tho £il%oy panoe

Ce rho povforntod éiﬁcm{:h coﬁ*mgnunus’ viciblo,

Tho lovor £rrno uas thon pleoecd into tho €oolly vhich

corpica tha vholo docvico ca ballesollors,

Tho uppor £yrmo of Cha ohoor box wns than plcecd
Iooping in pind, tho propor pogition vith roopeat cf



g0 tho lovar fronoe. FTho two bid sercuc vero thon
asepayctl into tholyr sospactive poaiticons oo oo to on=
papro porfoct tightmoss at tho planc of soporction
of tho tuo fromnd.

*ho soil pocoplo voo thoroushly pagzed and
sufficiont cocunt of 1€ uvas fillcd into tho box tilrow
uchly sueh Shat ns air pochots zcanipsd in tho ocnplo.
Care vas talion to fill tho eornors of tho ghoop boxs
proporly. Tho 8oil in tho box vans fillod upio o N4
vhich is genornlly indicated by draimnzo ~holo podia

tione.

Tho top of tha goil ® sonple into tho box won
lovellod ond ovor it voro placcd tho porforatod dise |
8ipciny into poll, filfor papor ond at tho top, tho

porous coppoP plato in gueco3sion.

ovor tho povong plato wvas plaecod tho bloell of
potal that dlotributod tho nozoal lood dniforaly ovor
tho ocoploy in 6ho ohoapr DORe 70 ovold cecanlizicity
vhilo plaecin- load a ball 10 usod crop th-.f.n block cm
vhich ¢ho norcal leod io cusponded.

Ioecsonry voidchto, wvhich aro soquised Co DPC-

@aco tha noccasory romal stpass ooy tho ooopls



in tho shone bo::,,.‘ varo lacod gontly o avold any
Joriz.

Stop vatch was stnrted simaltonconoly with
tho locdings. Portinl consolidation wns allowvod to
too ninco for tho roguirced poriced of tiro olrocdy

poatinnod.

£ho oooplo vas thon ohoaved fast by hond, the
rate of loodin, boin; 20 n.u./ oimte approzicetoly.
Caro ves tokon to ronore tho sercus faostoning tho
box ©Pnpog ond aloo to 1ift tho fromes ol hily with
tho holp of onothor aol of serows to ovold ony frlce
tion batuoom tho notal ouwfloces of thoy tvo Jroro.
Tho fcet pato of phoarin: io notcossary in ordey to
70t tho polotaro eontnet ot falluro aftor o Cafinitoe
poried of raXinl consolidonticn. |

sho gheay posiotoneo wves noted, wvhiceh oo

ipdientod by ¢ha psoving £inn ot Cniluaroc.

o vol ats voro geowoved insodintoly to aveid
ony connoiidlction aftor falluro hoo tokon ploco. Tho
o vas ¢Chen qaickly woooved Lron tho Sotolly and theo

Svo €rcnrn voro palled oo oo $o part at tho plrno of

foilneo A 2/ 3579

GENTRA. L VTR SITY OF ROORKEE,
ROORK :E,
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A saall sonple was thon tokon £ren tho ciddlo
of tho plono of fallurp of soil cemplo. Thos ncoplo
uan colilzetod noithor tod doop froo tho surfoco fron
the plans of foilnre of soil oenplo nor oo cmch £ron

coay the odroo chths ocaplo of ocoil.

This poaplo thass colloeted vas irmadiontoly
tranoforod to a eruciblo and voighod cecurataly doforo
and afior drying thoe semplo te -ot tho colsturo core

tont at foiluro.

Sinilar oxporinonis wvore comiuctod with 4ifl-
aront nomal pressuro and with difforont porlodo of
particl concolidation. TFor ogeh soil ond coeh nomnl
lond for o porticalor iimo of eonéalzﬂction et loast

throo tosto voro porfornod.

3.6, ERCAIRIN s

It vao nmedoseey o oo ths followins prpoece
nofions for bhotitor 2oonlts te

1. Th2 oell ocarle vas thorouchly mixcd with
Sho pognined vator econtont o brpin~ tha tholo ocoplo
to o consintoney of 1iguid 1inis. £Fho indticl colgfaro



i
contont of thy dry ooil was tchon into cocount, Phio
vas 2% to 3,’3 ;.7 "€ tho @vy veicht of coll. Jcaor -
allwma’.ca, uas kopt for tho uator uvhich ovoporato, oF
gticks o hrod avd combtalnor uiilo nixing. Thic vns

atoat 10 oxten vator.

~

2. ho ocoplo vas mined ono hoar prior to tin
teatin. rhig cooused t&smch vottiny and satnice
tion of coll. Lo-

3. Zhoe 4nitinl poisturs contmt wan olunyo
enlcoulated for oceh scoplo vihieh pat into tho altioaw
box for Ccstinz,. |

Q. - Tho opporotag vad alwvays eleancd
Chrecarhly Doforo £illing £¢ wvith coil ocroplo. Any

aaont Totvtocn tho contcel plons was ocvoldod.

S« o coll scoplo vas pached threuphly, ond
us’o tho Geoinnio bolos in uppor rerma go thoet ro pix
poeliot veninsd ond tho thicimaas of genplo vas aboab
2.0 ens. Tho cornors of tho Don voro f£illcd Ghorounhilye

Oo Uhilo londin : ths ara with woishts josko
Cuo to pattin: of wolputs In tho pow , vors crvoldldsd,

7. Tho sgron £oon Cha uppar €90 voro rovede.
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30 0oGe Dofora tho ticoo of chonrdn’.

N Othop sot of corcys von unod $o 14T tho
uppor fycmo s8li:htly feom tho low ' frroo uithout dige
tardbin; tho otato of ooil. |

9. o oocnor tha tino for cousolidabtion wvas
ovor thn oraslo ves shonred quickly. Rooove® of lo=od
ond tolting ocoplo for t‘mﬁor contont Aid oot toho oore
than 15 to 20 sses. in 2ll eason.

10. Tho scoplo for findinz vator conbont was
tnlten fYon tho niddleo of thz failuroe plono ouch that
noither 1t vao from doopor oido (Chis wvill give loos
vator comtont) nor teo puch Sowards thy odpgo of tho

boz (thio gives coro vntor efatant).

ii. For roodingn of nora thon 85 pto. daration
‘of lopGin: vantor vas fillod orycund tho shoar bon to
avoeid deyin; of tho ncaplo in tha cohoap bon, ZThin

vatar vag veoovcd 30 nimatos daforo shoaring tho semplo.

12, Thy filtor papor ond tho poroun ::iasca uscd
UOES of tha nooo typo throusheat tho tost o psozido
o fined condition for 4rninno, |



19, Pogouo pilatos wore clconzd vith prosscd
oir from tinoe to tiro fo wooovo ony fins soll uvhieh
noy bave clog od tho pooos ol have roducad ko
por—oability. | _

34, Ths filtor papor uno fisr,d& vith vntor ovor
tho porous plato in pueh o ponnoer that no olr b:mbla_
roanined bai;tmon tho two surfocos,

Tho follouing diffieultion woro omeountored

darin: oxporinontin: vith tho soll sompleao. Tho
ocnodiol neasaros tohion hoavo boon also daseribed.

3. DifFicalty and mcnody for hoopins thoe inle-
t4al ooistaro contont of tho proparcd sonplo bins ale
rondy boom dooeribod.

Qe 3inco tho scmplo ves ot o comniotoney of
3iguid 1init tho srmplo follewoi coab throunh tho gaps
ol opaeas ¢oserided bolowy vhon hovior locds vors
ploecd t- |
Tho £icy Cock pigeo Shrourh

Ce DOl for drnine o in thh anpar rad lovoe




el

e Srma - Ehio vos seodicd by plunping then
with plastor of paris. 411 tho oxporiconats vordO cons
dactod with tho holos plun-ud; for anlformity.

be Gnn_hatveon tha Sym £xenon. af tha shone bos,.
This ¢oald bo rcofidiod by sexcging tightly. Lat ovon
after thic, 1¢ tho cc=o stato proveils tha shoar box
toy bo roploccd by o bottor onoc.y with botter £inich.

| _ _ oL th: TF 3. This gap coulad
bo avolided by hoving pho plotes whileh Just it into tho

Proma.

3¢ Ti1Lins of uppor plotes aftor loodin: wno
a econon and sorvious difficulty thio could ba avoldod
by €illinz and lovolling tho soft ocoplo proporly,
so Shat all platos aso ploecd hovizontally ond Sho
lood 1o nst opplizd accoatyically,.

&4 AC Limoo vhen Cha Coppor porsas platas wvoro
slighﬁly bant, thoy gof stzuck up vith tho oidrs of
tho vppor froace 1This oi-hi otop consolidoticn. So-o
load vill b Cronoforrcd to £2c0 also wvhich vould
lczd to wrons ciooPlin, otronsthne £ilp miso cronto
o difvicalty vhon tho upiop feooo io slichtily lisiced
vith tho holp of sceams Bo ovoid frictio-n botueeon .



notollic ourfCed.,

Renody for this 1o to nolo tho platos flaty
agoin, by prossing, sucu Shat thoy Jast £it into tho
frooo Githout ﬁouﬁhmg thn 51&&& of tho f¥nro. anothor
roncdy for thio vy ba to uoo popoan stono inntond of

porous conoy platos.

1. Fho rato of shone otrain vgo about 295 Do/

ninuttc wvhich 18 vory high ao comparod to that opoelficd
for quichk toots vuvhich i0 noarly 0.5%2 D.n./Dinato.

Thic ooy offoet tho rooulto ef shonr otrongth wvhich
vould bo highor in tho £ast pateo. Houvovery thoro wos
no othor poa5iblo vay toshony tho sesonlo vitheoul ¢honoo
of votor, I6 was labor ohsosved fron the graph Do
cvop that tho congclidrted qulich vaiu2g of tho oeil
typog usod vore giving thy vnloos of Antornal friction
vhthin tho 1inito vhieh havo boon ponorally obsoxved
by othoro. [loso ovor this £ast po%o of gienin io o
cc——on factor for all coraples cnd thao 1o olininpted
ontesobieally.

8. 2o poro nimbo pocting plthourch innorbess

fop tho cmsvos g aALifgiealt to oby conceiclly €O vaon
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hichay nornnl londo ore cetinn cn tho choar ploao.
Tims, imgtacd of poro nimio Pooding o 80 oceo

ronding voro tolian.

3. Uso of filtor papor bobwoen tho platas Qoos
not offoet vory dach tho patc of droinnto. lorcovor,
it is asod for oll Scoting s.t ean by considorcd o
constont ‘factar for all tho scoplo %oati?gn.

4, Plupzing of dvoinnpo holce votucced tho drnins
ago roto thao comsolidoting %imo of the scaplo incrcascd,
Tat tho droainngo fron tho top ond bottm:; 1.0+ thronrn
tho poroumo platos, vas oufficiont for nxpﬁrimonﬁlés.
This 15 oloe o conntant factor for oll tho seoplo tootod
and honeo doos not affcet tho v-ainm

Se8. Lindtofidani a

Only tho cheaoring otrcnath cnd wvotor contontso
havo boon pontursd amd thuao rolation 10 only with
reoncet $0 Ghoso ftro fretors pll othop foetors oneh

oo talzmetsopy, tho voluma chango ote havo Doon ignored.



Tho curven of fimuson 1,2 and 3 have boon
plottod fres the wondingo ¢lvom in Cablo 1,2 omd 3y
vhich voro eobtalnad as o pogult of tho aveorago voluo
tolton fzoo ot lenst throo Funs of ozZporinonto on
pinilay oemples for o dofinito poriod of particl cone
solidation. Ao has olroady boon montionsd, throc solils
Ay, B and € havo beon tokon for onporinonts to noto
tho charoctopstics on difforont coills. Thooo coils
arc roppoctivoly Oloosificd pd liebs , Cole ond €obe
according to A Gnungranﬂu's-nhnrig For ficuros 4 & 6
valucs havo boon obbalnod £eea figarcs 1,2 and 3.

Tho follouing 1o tho prooontation ond diseee
golon of tho curves obboinod in FAaron 1,2 ot 8,

Tho thrco diffogont cusvos Loy the difforcnt
connolidoting loado aro proocatod in Fipgo. 1,8 and O.
The initicl condition 4m oll tho cooos 4o Rhops DOPO

oy 1000 Bhio 00y %.0. tho Ccolo oo earpicd OVOER OR
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o oraplo proparod ot or noarly ogunl to tho liguid
1ini¢, 40 por usugl convontionn, horo oloo, Choy choy
tho cnall amount of shonrdng otyongth ot Liquid 1imdt.
Hlowovor thic initial scheopring otronsth han An inepre
aoing trond with ineyonos in consolideting load, 7This
caon bo attpibutod to tho foet that irmofiatoly nftor
tho applicsotion of locd o ohnll time 40 tokon Bofore
16 1o ohonrod and honeo undor hizhor loods conporabe
ivoly hishor dopgsoo of concolidation hao tokon placo
and thoroforo it oshows the hijhor initinl otrength.
Hovovor this trond io moiatainod throughout the toot
proceduro viz. Tho shoaring strongth io hi-hor for
tho agamo mointuro sontent ot hishor eomal;ﬂgting &éaﬁm
Tho final moipturc contont yoprosonts tho doproo of
eeumalidut}og and henoo longor tho mzamm contont
highoyr 40 tha dop¥oo of conoolidation pnd thorofors

1t shoun hishoy shoaring otrongth.

It 16 found thot ot hizhoy loods duo to 'pml.;
onsed conoolidation tha poioturoe contcat ?.s COFQ O70R
thouch tho ghooriag otromgth 1o mopo. This inerongod
poiptuso noy bo ottwibatod to tho offeet of Allobonuy.
Dilotaoney L0 tho Oznponcion of o Ccoil Guo to ohoar ob o

condtont voluo of prooourc. Horo tho gollo oro havinn
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coarne ant fino pilto vhich vould hovo groabor vold
rotio vhon consolidated ymdor onallor loods crd Ghus
vould eontract during sheay undoy gonllor loodo. thorons |
andor highor lands tho void vabio vAll bo 100s and oo
vhon phonrod urdss hi ‘hor losds thoy vill schow dilotomey
ond honco inepravgod reloturo eontont duo Go aboorype
tion of watays In this cooo dilataney Doy ‘bce thoso
during cshoor undor 8 Rdcng bat oineo it 1o omnlior

lood thon 6 Kp/¢a®  loos void rotlo will yorult 4n
enoc of B Kg/tn? prosourc and thorofora grostor dios

latancy ceon bo obgorved and oo o yvosult Ivcatoyw vator
contont nt fniluvo night be obtalncd ab hishor congoe o
1idntion poriods.

In cato of coll A, tho grodiont of thoe curvoes
afo ctcopor oo comparcd Co thot of solls B and G,
Aloo tho shoo®in: otrongith oftoy 50 heo ¢onoolidation
in corrooponding curves for all sollo oro pocooinin
alrnaolt Donos  Dourovor Sho neioturo contond CORPosnonde
in o Chis shonring ntronsth 40 pove in caso of soell
Ay this Doy Do duo to tho longor ceopPcocibility of
ocdl A no comparod to ceilo D onmd C,

In o1l tho Chroo coilo 4L 4o poticed Ghoel tho

000 choarinz stocasth oo Lo cchiocved by coollor lecdn -
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3¢ cppilod Qor lonpor Gupation. lowcvor i€ tho Cico
for opplication of lood 40 hkopt sena in oll coooo
hi_ hor locdo givo hishor cheoaving otrongthy This boy
bo Guo to tho faoet that ot highor londs Pato of draine
ago 10 fastor nnl go a grontoy offoctivo otyops will
pagult in grootor shonving otrongth as cenparcd to
onnllor londs whsro the drainnzo vill bo sleoleop ond
honeo offoctivo atyons vill bo lossor for thogggg,

Tho pointo vhieh demot £nll on tho curvo eon
bo attributod to tho orrvows ond nistekod wvhich oro
ungvoidadlo vhaon ouporincatin.; vith o shoar bon Govieo.

liohs’ 0 onvolopos ofy i urpo A hovo boon drowm
by plotting tho valuos obtalnod g£ron tho Figuro 1,8
ond 8 for wnbor contonto wvhich ayo comnon to all tho

throe curves ia oach fijurc. Thono volues hove boon
Sobalatod &n toblo 4, Fho Chroo voluo of wator gonbonts
fopr viilch tho oohrto onvolopos hovo Doon plotited arc
tuvo oxmtycoo valuwoo tho ninfnun and Gho oonirun, vhich
opo eeonsn to all tho Curvoo and ono intosncinto valnoo
Yor theoo theoo vatopr contoeto choor oiéronsth voiwon
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nave Boon moted £rea tho fiurot 14,8 and 3 corraow
pordin; ¢o all ths throo cusvos in onch £imro.

Tho éaﬂhoé 1ino show tho liohy's oz;yolopa wvhich

L5 obtninod by plotting the valuos for shooring ole-
canth aftor 20 heo. in all tho throo cosos of pore
nnl load in othoy wvords 4t La approninntoly ths onve=
lepo for ecngolidatod quichk toot .. 7Tho ghonwving
ot yoncth voluos ore the oxtrono Poluos of tho cusvas
~in Pimaro 1, 3, and 3 ot tho loast voter contonts.

Those onvolopos provido o conparigon for thoso obtoine
ed ‘fm paftinl consolidation ¢nvo. Ihe voluos aro
givon &n tablo 8. |

It con be soon from tho grophn that for lessor
donroo of congolidntion tho 00llo nignify content Cu
and ¢, v:;iuqs, undor any loodinz. Tat oo tho conso-
lidation prograscas tho voluorof cohopion Cu bocomos
I.vcznn proninont oo tho lood 4o insronsod olthough $ho
netunl chooring otrongth inCFONOCT. . This indlecton
that tho $, ploys tho significant rolo in shoowin:
ptronsth at this mchont of incpoonin: load..

Ao tho consolidation approachop tho finni obono

tvo digkinct poptions of rohxrts consolopo can bo ocon,
one portion of Mohr's envelope indicating constant
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Gy ¢ Puv vhlch 1o obtainod ot lowor loads mndsr oll
upntor contonto ond thy othorp vwith insronocd v o
snnllor cohooion ot hichor londs with woator conion®
dseransinz. Howzvor Sor comploto conoolldatiun tho
uholo coil bohovos oa £ € tonds to zoro ond (givec‘
constont panicun voluo for O .

In coso of goll 4 tho vslaws of Qv & w
rcaonin conotant wader ony lood, at lodser 4o5wco of
consolidation, as ths &éma of conoolldation ineronscs
vogpactive velies of Gy and Pw inorcnscs this ooy bo
das o tho hi hapy donsity ochicved by consolidotion.
Oowovo 1n ¢aso of mﬁn 3 and € the comstont voluo
of Cu and P u aro nbtainod only a‘é thy ocarlioy obtosoo

of portici ccnsali&ei:iana At o lotor gtoro aftor o
cortaln vator eontont tho Uohr's onvolopo 1o distincte
1y divided into $vo partso. Ono is that vhich 1o for
londs snolior thon 9 B/&h2 Cmd tho othor £or 2ope
nol lood nrontor than § Ke/Cn2, Cu onf ¢ v ot o uator
contont for both tho locds aro Aigforomt. Thio con
azain bo gttpilutod to tho inesonco Ln Qoasily opd
doeronse in vntor conton: of tho soil in tho Licst
part of tho ohp's cmvolon0 in $ho coeord coco oF

ehis' o omyolono Sho eomos &g ocoo bad o Dot nlopel
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Ly tio hi-h pormal ofroos 49 rweh poro proniocons
and thuc pivos o atocopoy oless ot Loss volzo of Gue
Thig tondoney of orwolopos 40 noro prazsunscd in
5ol B ond € vhich nay hc &ro to tho groosbor contoct
béuaxmo of norn Cunabor of porticlas ninco thoode aro
¢layo di‘ ocdivn plautieity oMl contnin noro of gile.

Tho Deka® o onvolepo plottod no CGotted linoo
are for conocolidatod galck Boot ol aro not for Gho
gooo vator contont for difforont mormol londo. £4nco
tho pello oro coaplotoly Ginturxbad ooilo $hoSo ONVoe
lopo ixha*aid pegs Ghroush oripin only. [ut Shoy axa
not Cokny 00, IR0 may bo éduc to tho oproro ond

niotakos in oxporinczting which nro boyond consrol
T thoy Doy Do 600 60 INCOEpPLOLo COABULNUITIGK.

atoRzal_IRtendon

Figaro 5 gives thodo GArvods ho voluos fov
thooo haze boon obtaincd focn fisare ¢ and hava DO
sabaloted in toblo G. Tho volues of Ow ond U OW0
gop bio Aloticet porsions of Iehy® o crwoelorco of
QL eFoTens vrtop contomboy for G nost vithlorzdo

lassew ghan 8 Re/€o” p &ho othop .poctor thea 3L/

cm* | For an cenmaricon with Gho otato of con~oisidntcd
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auick teost tho voltco £foP thoso enmvco oFe oloo aboun
ag zoading lo. 4 in tableo G.

& pormarol curvoy of tho eurves siuoy that in
initicl otases of consolidation ord for all londs,
all velnes of Cy ond Fu ovo semo. 40 Cho otass of
concolidation pdvoncon tho valuos of G amd Pv ob
hi7nor loado gtart ehondin. Ib 1o ooem £xon greph
thet the woto of chongo of * v’ is cueh noro thon
thatc. Cu.. .Aloo tho ko of ehonlo of <u ot oomalloy
lm:ﬁ:a vith pyo »ossin; congollidation is lenc i:han
thot for hi hor lozds. Hhoro oo for Cuy mﬁo of
chanzo 1o core ot lorar lonfds opd smollor ot highor
lcodo for prog w-"-&::mm}ﬁﬁwww_
and 4, in both enses orFs incpanain,. Powovay 4t 1o
agrident £o9o3 tho trond of tho omoolepos for hi hor
looln {Fir. 4,) that tho cohinoien ultioatoly nost
rodueo o on imoinificant guontity ofRor o corxtaln

untor conbants

ihis phoaccorn of pauction of cohoolcn ab
hizhor locdo for ~rontor concolldobien noy noes Lo
onplainsd in o woy othor Ghan Shat €ho cchoslon b
o lozad io intoroodtcsd of t¢ho Con oob o tho Iohp

cn7okeno ot tho oxdinctSo vhices p o 0 and olztd G
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curva (oo obtoopor ot hihop loofic eohanion rmot doe

CrSO0Te

Zha poto of chanjo of €,4n ooll A is ouch DORO
thon that of to soils D & € a8 dogrco of consolidat-
ion progpaosos. Bat tho é!.ffcx*énco of vato of chonro
for bichor ond cmollor locds io rcueh long thaa in enoo
of soila D & C. '

Bnso of chinaopo of eohoolen Cv 19 1o8s 1n soil
A thon tho corecoponding curvos for goils B & C.
Bat arain tho 4ifforonce in roto of chanso of cohOw |
cion ot lovor nnd hizhor londs in caso of ooll A m'
icas than those in aoiis B&Ce This noy bo duo o
tho fret that coll A ip silty elay ond tha othor Cuo
ar2 inorzanic clays of nodiun plooticity.

It 10 5oom elaoariy thns tho part of tho Dt
omrolope wvhich ig for groator londs thom 2 .i;{;f&:zg
- appronch nora nsay to tho onvolops ivon by conso-
13Qatcd gaick condition vhioyo ©3 of lovor lecdo 4%

$a pobt oo.

, Thnan 4% cecn bo soon Chnt Coulenbs 1o &0
apnrozinatoly oppliecablo for £inding tho cherzin 4
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strongth of partinlly conoolidotcd coil off difforornd
votor contont ot foiluvo. And ip difforont £ron thab
of consolideotod quichk tonte valuoo of C ond & ard
‘honeo voluog of cohosion and anilo of inSormnl frice
‘tioa con bo nanod oo Cv and D, £.0. Q2pondin; upon
vator eontont. ©4lso it io obooyved thot sono Sypo
of ndjustoont tohos placo botvoen tho pointo Cu o
frictionol posistoneo os wobor contont chansoo ond
honeo tho shoavin: atrensth ic dopondont upon lond
and wator econtond Doth in ouch p ease and wvhich can
b2 nomonelaturcd as SpY.

=0»
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Tho follouing conclusions nay bo dsoun PosnDG=
ing ¢ho shoaglin; charoetorotics '_m‘;' portinlly ccncoe
1idotod eohosivo poil.

1.

2.

3.

Ge

G

Uith loszor roloturo conlond tho ohooriny
otronneh 10 nyontar,

At gropntor eonsolldntins locds tho wato of
ehnngo of shonr otronpth io mach copo than
tho oonlloP consolidating vith Coeronno of
wofiotarc contont.

Shonring styon th urdor hi hor londs vith
partinl comsolidatica nay o loso Ghoa at
louor londo bab hi hwe conoslidcotion.

Tor tho o0 Garation of londin: tho hihior
lopdn pivo i _hor stronsihe

Tor hichor lopdo tho consolidation proeoso
io culchor on ¢cooporod o cnollor londo.
For pastinlly conpolidntod cocouon o lowor
Iopdo, tho offcet of edhcosiza io oo~

CAront. [Dowovor for oy -
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Be

Oe

1l.

=Gl
tho offcet of edazaion ol hirhor londo 4o
scanlle
Tho offcet of hi_hor loacdo as corncladed in
S ncomp So Do cowo prodirnaont with incroroing
connolidntion crndl Aoorocoing vnbor contonb.

*ho oo of incraono of eobhosion updor

ammllor loads with Cozrorsin: wator comtont

ic coro vo tho Cypo of coil chonnea o0
021ty €0 ClLoyo¥e _

Roto of incyocso of cnilo of intornal vlce
tion ot hishor loads and ot losoor untodr
cosonts nlrco incooaces $ren oilty to elayoy
soll.

, Thova ic o Qofinits raelpotion Dolvoon tho

on7alopoo of partinil concolidation cooo o
tho vnlucs of vator contont for conaollidntad
qricell ¢noce

Jhio ohicnaring otrongth of porFeinlly coenooiido-

¢od goil nloo ccn Do oprFozinnioly poprooonte

cf by Gculends gtrol it 1ioo craoticn.

133 corclnsions dpoom 050 An pecosslarco uvith

st pedornm concops of shoovin: ctron~th of
2830,



=00=

5.2, fcnon _for Inekbar Nonnnsnl e

This omporiccatation wen but a part of vork
on portinlly consolidntcd ooilo, Shonwrin otronsth
is gflecetod by sovoral Loctoro yot unhinovm ¢o ug, An
accaragto dotornination of ohooring otrongth 1o o
problen for 23 vhich must Bo invostijotod thorsmphly
‘koopiny in vicy thoso foetn tho following cam bo
cazregstsl oo tho probley for furthor pocoarch in
cnoo of poartinlly concoilidntod poila.

1. Tho dotowminntion of tho ecapononts vhich
contrilbato Lo cohoslon ong tholr cmountis undor GLLforont
conditions of lecding and uvntoy condont.

2. Tho offocect of thixobtrsopy on ghoarin; stponse
th of partially connolidotod soils. Pinco it ruot
agfoet tho ohooring otrongth.

Se. Tho part playod DY poro valor proasuwos opd
ito polictlon vith choorinz ctroanth 1s on m;}o?‘snm:
parg for inwestigotion. “Ainco POFO PROSSGFOS CIOL
acvolons vaca tho sell is consolidalod porticlly ong

ghraecl,.
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rntionn on tha chonp otronith of goilof.
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Fublication os 5.03L0 1983,

Ilnolov H.0.“Applicd Soil [lochnnieco®lloseoy
' Hoohotroyisdnt o 1943., (in Cassicn)
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Pabiiohing lounoc 1082,
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