
x * Sr * 0,3 (1 -S r ). In clayey soils this
relationship is no longer vnlid since the measured
raW« of 9r lM n(!t representative of th,  , on4 itione
a+ coti vact points. The experimental
dfterffiination of true x, require? a fiiethod which 
ioc« n ot anaum- the validity of the principle yf 
offt-ctivr atrc.au. To the Author's knowledge no 
auoh nethoi has yet Icon developed*
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:8«il l r t r o d n e t i n n

?o f o r  the work o f  th in  th e s is  hno been devoted 
ex t'l"n iv *J y  to  C ? n ciJt'ra tions o f volume- change in  
p a r t ly  . T i t u r ^ 1'! j o i l o . : A b r ie f  auction d ea ling  with,
the r j l i i i t y  or the principle of effective stress In 
r d : i t  i :-i, to  th<? oar s tren g th  c h a ra c te r is tic ®  o f 
p a rt ly  n e tu r*  t*-d u n ii. i  i s  presented in  th is  chapter as 
i t  U  thought t c  bo o f some v a lu e , I f  only cs a g u ile  
to future ?/crk an the i toM^s;-

Ihe experimental work described previously consisted 
Of CC&pnrirg ttie volume change characteristic® Of a 
partly oeturufc-,i sa il wider changes in applied load 1 1 

those of fir. i icritical fu lly  saturated soil under the 
sate changes in applied load* It was then possible to 
assess whether tb« anil was behaving in accordance with 
the pri nciple of* effective stress or not# Exactly the 
case approach con be adopted with regard to shear 
strength of partly saturated so ils . Portunetsly there 
la n Unite t LCDCikTit of experiment*1 data available 
which in suitable for nualyoin along the proposed 
line3 ,

9*g The r e la tion between »h*J»r  atrong th  *&d_vgM 

ratio In oaturat®d

The af ren^th T3 of a so il can be expressed by the 
Coulomb aquation ?

$ o c + * tan

*r *r
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CHAPTER VTTT

» m * v r u : m  r r v n r n w i r r  m C. t h *  a h u m  *  
C.-A'- ' . r  ; • - ■ : ! ' : ? • : &  ; .y -:r:,y  s a t o a t s b  ¥ o t

B i l  1; • r v K c U ' ~ :

To i ^ h -  Vi _'!\rk nf t h j r been devoted
^xel i^iv- ly  to f*'ijniiprT^'i'nj^ of yolune change in 
Partly <itLiri+. 'i -s^ilr!* A brief section dealing with 
'?!.«> validity ..•? i;/'1 ;■ ripe!pie of effective stress in 
rcl if i - .. t -■ ty..i» *M nr strviifth characteristics of 
r urtly o^f-urot^r] . -. U  o If, i reser.tod In this Chapter &s 
it l.- »> ■ + " i* or* *0 3* v-aluc, I f  or.ly ea a guide
t& ■.vo-r’k i't *■?>- r rot 1^3;.

T*so ?xr^rino;-.t il worR ifscribed previously consisted 
cf corspiri r'-f • nr voinme ;,hn:.t,e elinr  ̂o torist i oa of a 
partly ritur'it*: i n^Sl un ier changes in applied load to 
thss* of ‘in identical fu lly saturated soil under the 
nor.e chunks ir, ipplled load# It was then possible to 
as c era '.rrhotĥ r *b*' s 'il I was behaving in accordance with 
tho principle of « Tractive stress or not* Exactly the 
aase appr*'OCh ewi be adopted with regard to shear 
streTurth r>f partly saturated soils* Fortunately there 
is  ̂ 11ml ter/ amount- of experimental data available 
which in nuttnMp Tor nnalyflin along the proposed 
Virefl*

3»? fhe e l u t io n  hr tween * > ) " * *  at,r sm ith and vote 

r a t io  jin ca tu rn te d  s o llo *

The s tre n g th  -  o f a n o il orin be expressed by

Coulomb equation i

S «  o + n tan * * * *

whore S ia  th e  shear s tre n g th

• « » • * * *

C l



s is the apparent cohesion 

h is the total pressure normal to the shear
plane,

0  is  th r  angle ( , t  at.paring re s is ta n c e ,

The valets «' •’ c enl 0 as given in  equation (5,1) 
havo bc« \  found * r  ,kT-r\d u ■'«■.>!. the enudifiona of teat 
2ji1 ere flur^-Tora not oonstent for onfl in a given 
coniition, Hvoralev (1957) performed a number of shear 
testa or I ’ve r•-rrioulir.l clay* arid found, by assuming 
that the trie angle of friction la * constant* that 
iherr was a relationship between cohesion and
iht pquivfiipr.t eonr-ftUfctlon pressure $$ at f a i l l e ,  
Kvomlov 4 her rui.li fl*-'! thr Coulomb equation to

t u n  0 ;

w h e r e

0 n

is the effective normal ftrees on the
failure plane

i.- the true ungle o f internal fr ic tion  
is i k  true cohesion given by the 

' xpreasten *  * pe

where h is & constant for the soil and Pe is  tho 
preaaure on the virgin consolidation curve which 
correopondB to the void ratio of the se ll at failure*

It  is well i.noym that there is a linear relationship 
between void ratio and log effective stress in a 
normally eonuoUdutcd ©lay* V*now i f  a number of ident­
ical samples of noil are consolidated under different 
e f fe c t iv e  p re s s u re s  and than sheared the yc|d r a t i©  nt 
failure w ill bo directly related to log © 
log oe in equation <0»?) i*** th<?re 9,111 *  U m a x
relationnhip br-twean the void ratio at failure and 
the leg of 1bc strength, This fact was pointed out ih 
tha IrlMXial ^hear iteport (194?) which stated that fur 
normally consolidaiod undisturbed slay* there wai *  
unique relationship between void ratio and ewreaslOft 
stmurth irroeneotivc of the method Of test, « •  **«



been qrw iruit a b, ' 'j - r r M  (1954) uni %nk®l (1559 ) fa* 
landn̂  turbid and romo^l^ed ro llu , Henksl (1959). Hrw
■vo;;:, t r - i i  t\

L-xist.i t or 1' lfi >*?
rhoug). m-f fc-rent, reiatianihip 

’ irticul'ur a o il which havt the
,t-i' r  xirrtvcr. e ^ k i'^  ! 1 ’ Or. pros 'ur<-. In fig* 8 ,1  Is
L-cevi;. 'i ‘.ypio-il dv«rv- nf ub-»ar gtrengffc against void 
re 13 :■' ->t t 1 r ,i Vy i,.j«-"rur.l for 3urUb talus ©lay. Alao 
«hrvr, f - t1 n vir^ir ?3! nol i Inti on o,srvc for the 
n.terial, Ir r ■ ■cr'O i t eu/i bt m.ild that for a

n o i l ,  i .Ti v o r  t n i v o i d  r a t i © , th e

v - i  1 r ^ U  it  f  1 ■ i  d i r e c t l y  n - la t e d  t o  th e  s h e a r

_r fr r  -, ■* * 3 ^ 1 1

7b rjjnt^o^ t u tw^,:. /.hoar strength and void 
revels in r^rtl',' c'atuara,ted so ils .

C Jii r J,ir.-+ *: .- oar* of a partly saturated soli 
■r’r.i a\_ - '..vvj ir. 'j^ro rift rice with the principle of
J-f. -t^v T this case the * ■ log

-'-•r tht riot: ii‘ V.;l i r‘Oir.riJu with the e; log o curve 
:-r  + r_ rquiy a  nt fu lly .mturated soil which has bead 
•:•? ■ i : ?ritr 1 fr^r *1 <• non© in itia l void ratio as the 
: -r-.Ly nat.uret-i >il, I f  it *a now assuaed that 09 
nnj 0,. '4r< ’.ot rjff-i cted by changes in the degree of 

then». f^l loving the lines of the argument 
; r-«.:r-t.i> i in t 1'- rrevioup section, there w ill be a 
' i'.i rat linear r • 1 ■•tionshi’' between void ratio at 
f Fj,iVir rtpd Lotf rr̂ TDh/th for in itia lly  identical

*:>’ sn liin^d  'm k r  different effective stresses* 
T'-.r •<• s-tt.rothree e in hr derived either tw m
urt^rmlly ari-li- d lands or pressure deficiencies 0*

‘The work of tldn tlwais has ohown that the large 
tenjority of partly ontumtud eoila analysed do not 
obey th' principle- of effective stress- 
that there in no unique e: I V  « * w U ttm a M * t *  
such a noil avnr tho m aturated range and henoe 
there is tmlUroly n) he a unique relattcmaMp “ JJ™- 
void r^tlo and eho"^ □trengih over this 
oonoluBiona reaohod on the behaviour of partly



MiWLtwl " " 'l "  »*«• ti K l w  stagy, antes ft
pimaTOo t# Truulot ■ippprtxiHt.tBly thu star - TniT1-ni' 
c1..-.* i .e t^ r l^ t iq o  a" rnae-V- n r.tj p .

u , *

- j r r  l< Hit H .y  ,:(. ■ ris.ftSplsj -i1 vffftctivo striae ^  
::.r v  lr, ■ ’ ̂  r i* ■ <w - Vi -  t h -1 r  u n t  > r o t  ed C o u n te r p a r t * ,

- ‘in :v. \v< *'!■• t /:■/' .̂ ur tw  diinplee co^cUdated $nm 
t r 'i^ U y  1 r:tie:iJ r'frr.flitiorn* the one Tjjf gstiM pf 
sr j ’ l U  1 =i:7^ t b o  o th c -f b y  me anp p? a p p l ie d

7 1- .'i ’ ■;r-.■ U * !  e l  -.M  - : i , flii. in  I A g r a n u la r  p ressure  

t'-.v f-.r tly  ;,ivuiM*i .i ,1 ~! l r  M i l  alumy* be larger 
ir.i* r^r.!:Ut.-*r p'r^jur-:- in the saturated aawpl*T“,.

"i:y 0: -c lflo  voM r  Since the shear n t w ^ k  of
i' a M l i »  1 j s *1.'; ih»r*u,nei;t on the Intergranular 
•̂reea"u>.- in +},>-■ a M l at i\i ilurc it can be antielputeg

th.it ;hi i'he ir  jtrc*ri*fth of thr- nr»rtly saturated 
**"4-oiTiirir. M i l  ' k.1 £‘ r» ■ t ^ r  than th a t  o f the s a tu ra te d

t c v  'itift -z'r' ■.. c l ^ i c  v iM t r a t io  a t  f a i l u r e  *

»
Ir. ehtiptc-r V I 1 i t  wna nfcawti that th e  e; la g  d |  

turv- for" * partly :i tofit*d soil irtslob la ponspreseei 
urnJ-ir vx ti-rn tL ll.v  s p n l te l  lew4r? is  ap p ro x im ate ly  a 
rtr.irhfc 11 />:irh ir displace* rewewhat f#6m the 
p -itu r^ t’ '1 v i r g in  < v ^ ;r*m *io n  curves Jeo such c u rv e *  

Dh-'wn din^r’-iJnr.jitienlly In Tig* 6*2#

Jh'; '.voî r of 'hi*' r*r»Afi (1^4 and Settled (1959) 
fi 1 e a r l i e r  r t '  h lla h e a  he/ond a l l  doubt bfeat
■i lin- njr j- în.i i ort;ft,i ■; ’’Xleto between the void ratio
Oir'i Jcjf.* ;4 r y e t t ^ h  .- ft 01 U fo t  e d B O il*  OUT VC i®

c- ft no r, 11: * 1 ly  p a rn l 1 :̂1 t  o t  hr nntU3T‘.tevl V i t g ln  

compj'r,ap1 Oh eurv* -itjJ in  shown in  f i g *  S*3» M  l

hroK m  l i in :  1C * 3 f  ° 1 *  f la i * I f  w  * *
aRmjcaod thr.t*. fii! in ti.j«* #a*B of fu lly  saturated 
tho p a tr^ ’f^r i-h u f  u p a r t ly  e a tu fa te d  e.Q il 1b re la te d '
»;« thr- i r .u r^ r fm u l'r t *  ooi,i®olidr>.tion pr|«eu3re ih M i  
the n ^ iv t io n ^ h ip  bkft'.vpon e nnd lo g  01 i  tn  f i g *  Id  
l i n t r ^ j  th e re  bo a l i n e a r  r ^ I a t i  on ch ip  betwBBa

® an* lo ^  i (  a 3i« n 5J 
this relntionehih to ehesra



m l  13 a iflp iu c i'n  urt'.-whrt i'ror. the o : lo g  £ £ *  ■„. a |  
The Jj. •.gnitude r i  th is: dlBplriC'iinent ctn  only  b€ 

determln' d by experim ent r.nd in  l i k e l y  to  bo la rg e ly
influence:! by thv Ri-rritule or the volume changes 
„furi: ,t r in g .

F if«  6 * 2 *

1 Jo a 1 ] i r p d r <? 1 at 1 on ah i be tween void ratio M i&
s tro n g 1 h fo r  fn tu ra te d  and u n a a tu rM efl fflw a fljl

o f  the atuno afliJU

6*4 E x is t in g  experim ent*.! d a ta *

In  n r .-oritt irivi n f .ir 'i t io n  in to  the fltreng th  and 
Oofiml i i , t i  on e h a rn n ie r is t ic s  o f  compacted BO lls  
B lV h t  (1 n i l )  conducted a n uaber o f t r i a x i a l  compression. 
t<»tu on f u l l y  n u tu r'.tod  and p a r t ly  sa tura ted  compacted 
s c iln . Alp ui ( i  m1 i*o conducted a l im ite d  number o f 
cue!; on n s in g le  comp loted c o i l*  The s a lie n t
feature.*' o f rh«.- t~ :’ tn  which arc re le v a n t to  th is  
In v e s tig a tio n  w i l l  he diseUBsea b r ie f ly  in  th i»  seBtion.

The three anllri under investigation «r «  * « * » *



(«nd So lipplaood gor.owkH frox t ei Ipg K  0 * -j)
liftt, * ri ao ;jRfyyii feu*ie of tiiig can only bt
determined by <?xuorient r nd in likely to bo largely  
Infl uencK'i by flit! rvvni tm-V op tht volume changes
J iirln jf n-Tre'.rliig,,

£ y s A . . - ^ t

I dealised relational-ipft between void ratio and
stren g th  fo r  t*U n ra te d  and unsaturated  samples

of the apiTv̂  soil*

Q»4 facljitJLm? yxs^rtnontnl data*

? ■ i :>. veeent lN\vflt1 potion into the ntrengtb £Wl4 
eom'ol i. -1 jti on ohor^ctoH ntico of rompaoted so ils  
Flight (I 'b li) wrvnJyctod a number of iriaxin l oofflpreBoioa 
11-otri orj fu lly  naturnfcod and p rtly saturated ooiapsoted 
soilfi, Alp v (1*1593 nloo nnmluet.' d a limited numb a X* of 
fruol tent*] nrj n. single comp’ 'o Led noil* The a&li&flt 

etbraw QJ the' tQiiiU-. stfi [ « »  M X  T fllew t to this 
-hvoatigntioi-j w ill be jj aouetiod briefly  in this •***M B*

t»be three soils under in*»irtig»tiOa. * *•  tongk* ;



pM  is displaced i i f r o r  the es log aat*
line* TJio infinitude of thin di ̂ placement can only be 
determined by extu.-rirmeit r.nd in likely to bo largely  
Jnfl ucMC,Trf by the mn/n-iitnd.’ of the volume changes
diiri:-fr ! 'h ‘ r in g ,

H & *  8 *2»

Id e n llc e o  re la t io n s h ip s  between void r a t io  Shi 
otpongth fo r  sratur&tcd and unaatorated , aampleo

of the same soil*

i_»4 hxiabing eXveriiaentnl data.

in  r. r . - e v n t  investigation into the strength and 
sonnolidfition characteristics of compacted coils 
Blight f I'Jfil> conducted a number of triax ia l compression 
icyto on fu lly  enturntod and partly saturated compacted 
Boils * Alri-m (1959) ala a conducted n limited number df 
ouch tontn on  a single comp-icted coil. The salient 
features o f the tootc which are relevant to this 
Investigation w ill be disousaed briefly  in this sdotlffiftrf

The th re e  so; le r



e, Talybond clay and £olsct 
erties of these thrr?e soils

c la y . The re lev an t 
are H a te d  in  Table 8 ,1

n shear strength
nr.ul.yoia

The samples were prepare 3 by compacting the s o il  In  
a standard P ro c to r mould and jack in g  th in  w alled  brass 
sampling tubes in to  the compacted s o i l ,  The samples 
wf *e then extruded from the tube# and trimmed to  s is e*

Two type a of test were oer formed on the sa tura te  a 
specimens* consolidated undrained and consolidated  
drained. The jnmplis were saturated by co n so lid ating  
thorn with high controlled positive pore pressures 
(60-100 p .0 ,1 ,), A net of 'o ve r consolidated* te a ts  
'.vaa run on Wangle shale by firc t co n so lid a tin g  the 
samples at an effective s tres s  of 110 p , s , i ,  and then
avibl 1 4 +V>ra r-nn fl ninir DreSSUT© at th®

Marigla a hale Talybond clay S elset c lay
i ...... .

1 *1 . 58 ,2 53.1
P,L. 2 1 .6 16*6
5 .3 2 ,7 1 2 .69 2 ,7 0
A M 21 4 20

B oil type S i l t y  c la y
.M. _ . - .

sandy s i l t sandy olay



The re s u lts  ( re le v a n t  to  th in  in v e s tig a tio n ) fo r  
$!(? sa tu ra te d  and p a r t ly  s a tu ra te d  te s te  are tab u la ted  
i n Appendioert ft nnl ? re s p e c t iv e ly . For the saturated  
c o n s o l •? a* i r  v i n e i  t e s t s  th e  o v e ra ll water eontsnts
iy;i tho v;'.t i oca it- its in the.* failure zone are given 
> ^ . t V r  .. 1¥. ■ ■r V:<; confining r. re enure and the deviator
otrt-ss i f a i l u r e '•u n r tlu values of s p e o lfio
,«ravl*y a-1v- n in Tahir 8*1 the overall void ratio at 
equilibrium un \ r tv. In itia l confining pressure and 
thp void r a t io  or thf failure plain have been 
cslon'l'it, i fo r eooh speoiffien. In the case of the 
irnir.O'i ‘ •- o *• ■' or. Talyhond clay only the water eontsnts 
ir, fuilur® sonea woro measured so that it  was not 
roc.oillr to calculate the in it ia l void ratios*

?:.r thi teats or. the partly saturated specimens the 
derreon of antur-ation at equilibrium under the in itia l 
confining rr<-nmire- urJ at failure are given. Since the 
nciotnrv content remained constant throughout the test 
it has bee-r;. pesoibl*- to calculate tho in itia l void 
rati* and tho final overall vojd ratio at failure. 
Blight f l ^ l )  has riven goo-’ reasons for believing 
tint the voil ratios on tho failure plains were rather 
higher than * he overall void ratios at failure. I t  
would, howeveri. have lean extremely d ifficu lt to 
tiseasuje thee*1 v-'id ratios accurately.

8.5 Tho analyc ■ •, ar.d nsm>fl”*nn of resulta,

In f ig . e.? is » Plot of ratio gainst log
initial ooiit'inini.; proaaur. for tho Ma.igl* aliol. 
compact*'i at nppM.twrt.l, a moisture « * * « * •
It oar. bv scan that the «: log P « « •  f ®  ***  
Saturated so il oros.au the saturated et log P 0 
at a oonftniw pressure of approximately « ! * » •  
and th e r e a f te r  lias  above It* Thera 1® * _ . ■
similarity between the curves shown in fig . S.J and 
the curves obtained from the tests des«ib*4  1« 
chapter VI. It  is  apparent that the ^
Kangln shale at 16,3* oompaotion moisture *«>*♦■* 
not obey the principle of effective 8 r *  •

ft i

1 .. " ,r4y ‘u

■ J .  TJ.V
-■ ft . :
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■fil*1 ti-'
T.,l-.̂ ,5Pi-ll,1̂ '1

, k

Cum1" of v^iJ ratio at failure against lag of 
compre.^iv^ strength for the Liangla shale compacted 
3t 1 : . 3' rointru’o corltent are shown in fig* 8*4 , The 
value? oHair.pt !Vr Uie saturated specimens can he
•e> >; t r  15 ' t r ' l i . - 'h t  1 i i .o O f  very  g re a t

siihvifie'n.o-' in t.ht’ f*qt that the values of eqmpressii
g+l v »-iFth c t t a in - d  fo r  the p a r t ly  oatu** a ls o
lie. .v: o t lino,, ihio line is displaced from
the fraturut--J l i - .o  no j re  d ie te d  in  section  8 *5  and 
in d ica tes  th u t the d u ll  toes .not behave in  accordance 
with the tr i u c i f l e  o f e f fe c t iv e  s tre s s .

the e: log eonfininr pressure curves for the Maagla
ahalr (vv;.:W!c‘ *,1 nt 18.GW? moisture content are given in
fir . h.r:. 7h* renulto for the normally consolidated
•ixA * ever’ etr.aoli late ! saturated samples l ie  on smooth 
cram's, The v-aluus f o r  the partly saturated sample* 
nr# *?ry scuttr’red and it  is d ifficu lt to decide on the 
position of t) e compression curve* The important 
ofcservat lor. i.e* however* that the curve w ill lie  to the 
left of the saturate-! normal compression curve shotting 
that the soil pr'1- ally behaves in aco or lance with the 
principle o f  effective stress. The curve of void ratio 
against Ip# ^orpr^snive strength for the saturated 
tftagla shale is again a straight line (see fig .
This line arpear^ to be unique for the so il in a ■normslliy* 
consolidated arri ’ over1 consolidated condition* The 
values of compressive strength for the partly sateated 
samples aloo He fa ir ly  closely grouped around the 
saturated conprofurlve strength line, i t  therefore 
apnears that the noil obeys the principle of effective 
stress with regard to shear and volume change*

The re s u lts  fo r  compression and shear in  Talyhoad 
c la y , compacted at approxim ate ly  i f  m oioture sontefl > 
arc g iven in  f i g * .  0 .7  and 8 .8  re s p e c tiv e ly . J h e  w U  

r a t io  log  c o n fin in g  pressure curve fo r  th e  p a r t ly  

saturated  w w lo a .  l ie s  above th a t fo r  the  
samples* F o llo w in g  the l in e  o f reasoning presented  
p rev io u s ly  it  muut be.concluded th a t  the s o i l  d o tf  
hot Obey the p r in c ip le  o f  e f fe c t iv e  « t r s « i  * « *  

volume change, £h* re la t io n e h ip  
and lo g  com pressive s tre n g th  i»
he l in e a r  f o r  th e  e-gtvtrs'te^..

■„.a

1 —Lf.

J"--



widely tnsp iaoea conurm n xne anove conclusion th a t  
the s o li behaviour i s  not in  accordance w ith  the
principle of effective fltruas.

The r e m i t . i  o f the te r ts  or, o o lap t c la y  are p lo tte d
in f ig s . •. • nr.i B . IC .  I t  can he seen th a t the s o il
obeys thi> r i .  cl pi* o f e f fe c t iv e  strees In  both volume
ehvo:- --uid wheats The va lu es  o f compressive strength
for r . • p a r t ly  o n tu m t, .1 specimens are ra th e r  less
than + w  *fco w  tu rn  ted specimens. This might be due
to the f a c t ,  mentioned p re v io u s ly , th a t th e  osssx&sf
void r  . t in s  art? lower than the values on the fa i lu r e

n l i iu .*

It is of considerable interest to relate the teat 
results Jlacuaocd ir, this chapter with the shape a of 
the x curves. uerived fror the same testa, given 
ir, fig , 7 .7 * The analysis of the tests on Mangla shale 
show that at in it ia l cegress of saturation of 
approximately 95> the ceil behaves in accordance with 
the principle effective stress while at in itia l 
degrees of saturation of approximately 825< this is not 
the case. It  cun be n*«n from fig * 7.? that down to a 
dtogroo of saturation -f about 9 #  the X *Sr curve for 
the Margla shale foilown the theoretical relationship 
quite well, Pelow this value, however, it  plunges 
down jtcrply. The average value® of in itia l degree Of 
saturate or for + he Taiybond clay Is about 495s* ^
coil at this degree of saturation was shown not to 
obey the principle of effective stress and this is  
refloctet in the Tf levant x curve which, a t  
Zj, = 49^ t in well displaced from the theoretical 
relationship. The Selset clay, which had an ave*®*® 
initial degree of saturation o f about 82f, m e  

to behave In accordance with the principle of e f  ■■■ 
stress, m this instance, the soil behaviour * »  * * »  
reflected by the y -Sr curve which is plunging * m  
at a degree of saturation of « * .  * *  gensral,
the postulate that the shape of the X sSj* eWr® 
good indication of the range over which the 
of effective stress applies (m e  section 7*7.1

---
---

---
---

-



(jorreot,

The results presented in this chapter show that
the strength o f a oortly saturated soil is  act a
m.iquo fu n c tio n  o f vo id  r a t io  a t f a i lu r e  (as  i®  the
case fo r  a fully s n iu ru trd  s o i l ) *  However# in a l l
the eases analysed* the relationship between Void
ratio wul log compressive strength is  a s t r a ig h t  l in o
for a partly saturated so il which has been compressed
f'-cro a j'iv e n  I n i t i a l  m o istu re  c o n te n t, !Fhia g ives

#
further weight to :h** be lie f that the e*  log ® j  
curve is a atraigh ; line during coopreseicn of a 
nartly saturated soil*

Another v e ry  ic irc r to n i conclusion  to  be drawn i f y m  

the worfc o f t h i n  ch a p te r is  th a t  th e  c r i t i c a l  degree 
of s a tu re tio n  a t which the s o i l  begins to  depart irast 
normal e f fe c t iv e  s tre s s  behaviour is  approicisiateiy  
the same f o r  volume change and sh ear• ® bis c r i t i c a l  
degree o f s a tu ra t io n  seems to  be f o i r l y  m i l  detm ui 
by tli» p o in t a t  which the *  i8 P m m *  t m  t lw  
m a teria l begins to  dip down sh arp ly *



correct

unique fu n c tio n  ol void  ratio a t failure (as ia  the  
case for a fu l ly  aoturated aoil )*  However, in  a l l  
the cact'rt unsly a*.; d, the re 1 a t  io n  eh ip  between void  

ratio and log eonproaaiw s tre n g th  is  a s t r a ig h t  l in e  
fo r v p a r t ly  s a tu ra te d  s o i l  which has been compressed 
fron a given in it ia l  m oisture co n ten t. This give®  
fu r th e r  weight to the b e l ie f  th a t  the  e: lo g  o 
curve is a straight line during compression of a 
p a r t ly  s a tu ra te d  s o il*

Another very important conclusion to be drawn from 
the work of tfclr chapter ia that the critica l degree 
of saturation at which the so il begins to depart from 
normal effective stress behaviour is approximately 
the o<i£e for volume change and shear, fhis oritioal 
degree of saturation oce&s to bo fa ir ly  well defined 
by the point at which the % :8 r  o’lrve fo r  the  
material begins to dip down sharply.
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