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SYNOPSIS. The p re s e n t r e p o r t  d e a ls  w i t h  th e  r e s u l t s  o f  th e  s t r e s s - s t r a in  a n a ly s is  o f  s lo p e s .  
The a n a ly s is  was based  on th e  e l a s t o - p l a s t i c  p r o p e r t ie s  o f  s o i l  w i t h in  th e  scope o f  th e  
P ra s ® r -D ru c k e r ’ s y i e l d  th e o r y  and  on th e  a s s o c ia t iv e  la w . The c o n d i t io n  o f M ie s e s - S c h le ih e r -  
B o tk in  was a d o p te d  as th e  p l a s t i s i t y  s u r fa c e .
The r e s u l t s  o f  th e  a n a ly s is  w ere  v e r i f i e d  e x p e r im e n ta l ly  by th e  m2 th o d  o f  c e n t r i f u g a l  m ode l­
l i n g  and in v e s t i g a t io n  o f  d e fo rm a t io n  o f  homogeneous s lo p e s  o f  c o h e s iv e  s o i l s .  As a r e s u l t  
o f  th e  e x p e r im e n ts  th e  p a t t e r n  o f  s t r a i n  d i s t r i b u t i o n  in s id e  th e  D o d y  o f s lo p e s  o f d i f f e r e n t  
h e ig h t s  was e s ta b l is h e d  and f a i l u r e  s u r fa c e s  o f  s lo p e s  w i t h  th e  c o r re s p o n d in g  c r i t i c a l  
h e ig h t s  d e te rm in e d . The d yn a m ics  o f c o l la p s in g  o f  hom ogeneous s lo p e s  o f  c o h e s iv e  s o i l s  was 
in v e s t ig a t e d .  I t  has  been shown t h a t  no v i s i b l e  f a i l u r e  o c c u rs  on g e n t le  c o h e s iv e  s lo p e s  
whose s lo p e  i n c l i n a t i o n  i s  more th a n  1 :1 ,  th o u g h  Inhere a re  a l l  i n d ic a t io n s  t h a t  th e  s t a b i l i ­
t y  has  been l o s t :  la r g e  d e fo r m a t io n s ,  c o n s id e r a o le  o p e n in g  o f  c ra c k s  and so o n . I t  i s  p ro p o ­
sed  t o  c h a r a c te r is e  th e  s t r a in  s ta t e  by th e  v a r i a t i o n  o f p o s i t io n  o f th e  is o s o a th s  o f s e t t l e ­
m e n ts  and h o r i z o n t a l  d is p la c e m e n ts .
A c o m p a r is o n  o f  th e  t h e o r e t i c a l  a n a ly s is  and e x p e r im e n ta l r e s u l t s  i s  p re s e n te d .

The p a p e r i s  c o n c lu d e d  w i t h  a s ta te m e n t 
t h a t  th e  s u g g e s te d  a n a ly s is  p ro c e d u re  based 
on th e  y i e l d  th e o r y  can be used f o r  th e  eva ­
l u a t i o n  o f  s t a b i l i t y  o f  th e  s lo p e s  o f  e a r th  
f i l l  s t r u c t u r e s .

The a n a ly s is  p ro c e d u re  can be v e r i f i e d  
e i t h e r  b y  th e  d a ta  o b ta in e d  fro m  f i e l d  ob­
s e r v a t io n s  o r  by th e  e x p e r im e n ta l r e s u l t s .
As a r u l e ,  th e  f i r s t  m ethod o f  v e r i f i c a t i o n  
c a n n o t be a p p l ie d  t o  s lo p e s  as u n d e r n a tu ­
r a l  c o n d i t io n s  t h e i r  s t a b i l i t y  and d e fo r m a t i ­
on a re  in f lu e n c e d  by a g r e a t  num ber o f  d i f ­
f e r e n t  f a c t o r s  whose i n d iv i d u a l  in f lu e n c e  
c a n n o t be e v a lu a te d .  I t  s h o u ld  be n o te d  t h a t  
th e  e x p e r im e n ts  a re  d i f f i c u l t  t o  c o n d u c t as 
th e  d e fo r m a t io n  o f  a s lo p e  depends on th e  
q u a n t i t a t i v e  v a lu e s  o f th e  s t r e s s e s  much mo­
re  th a n  on th e  q u a l i t a t i v e  s i m i l a r i t y  o f  th e  
s t r e s s  d i s t r i b u t i o n  p a t t e r n s .  The d e v e lo p ­
m ent o f  th e  c e n t r i f u g a l  m o d e l l in g  a l lo w e d  us 
t o  overcom e t h i s  d i f f i c u l t y  and o b ta in  e x te n ­
s iv e  e x p e r im e n ta l d a ta  w h ic h  can  be used f o r  
e v a lu a t io n  o f  th e  t h e o r e t i c a l  a n a ly s is  p ro ­
c e d u re , th e  m ain  p r i n c ip l e s  o f  w h ic h  a re  d i s ­
cu sse d  i n  th e  second  p a r t  o f  th e  p a p e r .

The e x p e r im e n ts  w e re  c a r r ie d  o u t w i t h  th è  
h e lp  o f  th e  c e n t r i f u g a l  m o d e ll in g  m ach ine  
owned by th e  " H y d r o p r o je c t ”  whose r o t a t i o n  
r a d iu s  i s  2 .5 m ; i t  a l lo w s  to  t e s t  th e  m ode ls  
u n d e r th e  a c c e le r a t io n  o f  up to  320  g .T h e  
v a lu e s  and d i s t r i b u t i o n  p a t t e r n s  o f  th e  
s t r e s s  s ta te ,d e v e lo p e d  i n  th e  m o d e ls ,w e re  
s i m i l a r  t o  th o s e  i n  dams. The p u rp o s e s  o f  
e x p e r im e n ts  w ere  t o  s tu d y  th e  p ro c e s s e s  o f  
d e fo r m a t io n  and s u b s e q u e n t f a i l u r e  o f  nomo- 
geneous e x c a v a te d  s lo p e s  o f d i f f e r e n t  i n c ­
l i n a t i o n s  w i t h  th e  in c re a s e  o f  t h e i r  h e ig h ts  
and t o  com pare th e  r e s u l t s  o f  t h e o r e t i c a l  
a n a ly s e s  and e x p e r im e n ts  t o  v e r i f y  th e  sug­

g e s te d  m ethod o f  a n a ly s is .
The in v e s t ig a t io n s  w e re  c a r r ie d  o u t c o n s i­

d e r in g  th e  s lo p e s  o f  e x c a v a t io n s  and c u ts  
on th e  a s s u m p tio n  t h a t  th e  s lo p e  fo u n d a t io n  
was u n d e fo rm a b le . A b le n d  o f  sand and c la y  
re s e m b lin g  sandy loam  was used as th e  model 
s o i l .  I n  a l l  th e  t e s t s  th e  i n i t i a l  d e n s i ty  ,  
o f  th e  b le n d  i n  th e  m odel was 1 .7 0 - 1 .7 2  g /c n r  , 
th e  m o is tu re  c o n te n t  b e in g  17%,  The s t r e n g th  
p r o p e r t ie s  o f the  s o i l  d e te rm in e d  by means 
o f  a s im p le  s t r e n g th  a p p a ra tu s  w ere  as f o l ­
lo w s :  tg < f =0 .4 -; C =0 ,01  MPa.

The t e s t s  w ere  c a r r ie d  o u t  on s e v e ra l  s e ts  
o f  m ode ls  o f  s lo p e s  fro m  45 to  90 ( v e r t i c a l  
s lo p e s )o  Each m ode l was s tu d ie d  in  g r a d u a l ly  
in c r e a s in g  f i e l d  o f  a c c e le r a t io n  w h ic h  c o r ­
re s p o n d e d  to  g ra d u a l in c re a s e  i n  th e  h e ig h t  
o f  th e  p r o to ty p e .  T h is  p ro c e d u re  made i t  pos­
s ib le  t o  o b ta in ,  i n  th e  c o u rs e  o f  th e  expe­
r im e n ts ,  c o m p le te  in fo r m a t io n  a b o u t th e  p ro ­
c e s s  o f  s lo p e  d e fo rm a t io n  and to  o b s e rv e  th e  
s u c c e s s io n  o f a l l  th e  s ta g e s  o f i t s  c o l la p s e  
( V . I . V u t s e l  e t  a l . , 1 9 7 6 ) .F i g . 1 shows th e  
s ta g e s  o f  th e  c o l la p s e  o f a v e r t i c a l  s lo p e  
i n  th e  f i e l d  o f  c e n t r i f u g a l  f o r c e s .  A t  tr ie  
i n i t i a l  s ta g e  u n d e r th e  s t r e s s e s  c o rre s p o n ­
d in g  to  a p r o to ty p e  h e ig h t  o f  a b o u t H=3.0m , 
a c ra c K  d e v e lo p s  a t  th e  c r e s t  o f  th e  s lo p e .  
Then , a t  H=4.5m  th e  c ra c k  w id e n s  a l i t t l e  
and in  th e  lo w e r  p a r t  o f  th e  s lo p e  ( a p p r o x i­
m a te ly  a t  1 /3  o f  i t s  h e ig h t )  a l o c a l  d is p la ­
cem ent o c c u rs ,  w ith  tn e  in c re a s e  o f  th e  
s t r e s s  (H=5»2m) th e  c rack: w idens s t i l l  more 
and new c lo s e r  lo c a te d  cr acKS a p p e a rs  w h ile  
th e  zone o f  l o c a l  d is p la c e m e n t in c r e a s e s .  

E v e n tu a l ly ,  when a c e r t a in  c r i t i c a l  h e ig h t  
(H =6.0m ) i s  re a c h e d , th e  c ra c k s  a t  tne  c r e s t  
in c re a s e  c o n s id e r a b ly  in  d e p th  and th e  f a i l u ­
re .
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F i g . l .  C o lla p s e  o f  a v e r t i c a l  s lo p e  i n  c e n t­
r i f u g a l  f o r c e s  f i e l d o
1 . I n i t i a l  p r o f i l e  o f  th e  s lo p e
2 . C ra cks

o f  th e  s lo p e  o c c u rs .  I t  s h o u ld  be n o te d  t h a t  
th e  f i e l d  o b s e rv a t io n  o f  d e fo r m a t io n  o f s te e p  
s lo p e s  show s a s i m i l a r  p ro c e s s  o f  t h e i r  f a i ­
l u r e .  Tne c o n c e n t r a t io n  o f  s h e a r in g  s t r e s s e s  
i n  th e  lo w e r  p a r t  o f  th e  s lo p e  seems t o  ac ­
c o u n t m a in ly  f o r  th e  b e g in n in g  o f  f a i l u r e  i n  
t h i s  p a r t  o f  th e  s lo p e .  E x p e r im e n ts  p ro v e d  
t h i s  s u p p o s i t io n .  As a r e s u l t  o f  m e a s u r in g  
th e  s e t t le m e n ts  and h o r iz o n t a l  d is p la c e m e n ts  
a t  a l l  th e  s ta g e s  o f  th e  m odel lo a d in g , t h e

p a t t e r n s  o f s lo p e  d e fo rm a t io n  w ere  o b ta in e d .  
F i g . 2 shows th e  d i s t r i b u t i o n  o f  i s o s t a t h s  
( l i n e s  o f  e q u a l v a lu e s )  o f  h o r i z o n t a l  d e fo r ­
m a tio n s  o f  a s lo p e  a t  th e  moment d i r e c t l y  
p re c e d in g  i t s  f a i l u r e .  The c o n c e n t r a t io n  o f 
d e fo rm a t io n s  a n d , s u b s e q u e n t ly , o f  s t r e s s e s  
in  th e  lo w e r  p a r t  o f  th e  s lo p e ,  can be e a s i­
l y  seen f ro m  F i g . 2 . I t  i s  th e s e  s t r e s s e s  
t h a t  caused  th e  i n i t i a l  f a i l u r e  o f  th e  s lo p e .

E x p e r im e n ts  w i t h  75 and 60 s lo p e s  show ed 
a s i m i l a r  p a t t e r n  o f  f a i l u r e ,  th e  o n ly  d i f f e ­
re n c e  b e in g  o b s e rv e d  i n  th e  v a lu e s  o f  acce ­
l e r a t i o n s  w h ic h  ca u se d  th e  f a i l u r e .  To ob­
t a i n  th e  dependence o f  th e  c r i t i c a l  h e ig h t  
o f  a s ta b le  s lo p e  up on i t s  a n g le  o f  i n c l i ­
n a t io n ,  maximum a c c e le r a t io n s  c a u s in g  t h e  
f a i l u r e  o f  s lo p e  w ere m e asu red . T h is  dq? enden - 
ce  i s  shown i n  J? 'ig .3 .

I t  s h o u ld  be p o in te d  o u t t h a t  w h ile  t e s t in g  
r e l a t i v e l y  g e n t le  s lo p e s  ( o(=4 5 ° )  u n d e r h ig h  
a c c e le r a t io n s  c o r re s p o n d in g  t o  th e  p r o to ty p e  
2 0 - 3 0  m h ig h ,  c o n s id e r a b le  h o r iz o n t a l  and 
v e r t i c a l  d is p la c e m e n ts  as w e l l  as  a g r e a t  
num ber o f  w id e  and deep c ra c k s  w ere  o b s e rv e d .

S im i la r  o b s e rv a t io n s  w ere  made d u r in g  
t e s t s  on more g e n t le  s lo p e s  ( <X = 3 0 ° ) .  H ere  
a g a in  no s l i d i n g  s u r fa c e s  w ere  o b s e rv e d  
th o u g h  th e  d e fo r m a t io n s  o f th e  s lo p e s  w e re  
q u i t e  s u b s t a n t ia l .  The above e x p la n a t io n s  
p o in t  t o  th e  f a c t  t h a t  th e  p ro c e d u re  o f  th e  
a n a ly s is  o f s lo p e s  s t a b i l i t y  on th e  b a s is  
o f  th e  l i m i t  e q u i l ib r iu m ,  em p loyed  a t  p re ­
s e n t a re  n o t  s a t i s f a c t o r y  i n  some c a se s  fro m  
th e  v ie w p o in t  o f o p e r a t io n a l  s t a b i l i t y  eva ­
l u a t i o n ,  w h ic h  means t h a t  th e  a n a ly s is  based  
on th e  l i m i t  d e fo r m a t io n s  s h o u ld  be a d o p te d .

T h is  p a p e r recom mends e m p lo y in g  f o r  th e  
a n a ly s is  o f  th e  s t r e s s - s t r a in  s ta t e  o f  s lo p e s  
a n u m e r ic a l c o m p u ta t io n  p ro c e d u re  b a se d  on 
th e  e la s t o - p l a s t i c  p r o p e r t ie s  o f  s o i l  w i t h in

<*)

T - * 4 0 4 8 <P <?*■

F ig .  2
H o r iz o n t a l  d e fo rm a t io n s  in  s lo p e  ( <5X ) .  

a )  I s o s t a th s  . b )  H o r iz o n t a l  d e fo r m a t io n s  i n  th e  p la n e  AB.

166



3/ 31

H(m)

P ig . 3 - C r i t i c a l  h e ig h t  (H ) o f  a s ta b le  s lo p e  
v s . S lo p e  i n c l i n a t i o n s  ( l : n ) .

P ra g e r - D ru c k e r1s th e o r y  and th e  a s s o c i­
a t i v e  la w . The m a t e r ia l  used  i s  assumed t o  be 
i d e a l l y  e l a s t i c  up to  th e  moment o f  re a c h in g  
th e  l i m i t  s u r fa c e .

The a n a ly s is  p ro c e d u re  i s  based  on th e  ex­
p l i c i t  s o lu t io n  o f  m o t io n  e q u a t io n s  by th e  
v a r i a t i o n - d i f f e r e n c e  m e thod . Tne p ro c e d u re  
o f  n u m e r ic a l s o lu t i o n  o f  th e  e q u a t io n s  o f 
th e  th e o r y  o f  e l a s t i c i t y  i s  d e a l t  w i t h  i n  
d e t a i l  e ls e w h e re  (V .N .L o m b a rd o ,1973 )«  The 
m a in  p o in t s  o f  th e  a n a ly s is  p ro c e d u re  a re  
g iv e n  b e lo w .

The i n t e r r e l a t i o n  o f  d e fo rm a t io n s  and 
d is p la c e m e n ts  i s  e x p re s s e d  by th e  e q u a t io n s  

o f  C auchy: _ ±  (  1u±  )

'  2 ( d x j + / ..................

w here  i ,  j = l , 2 ;  ¿ -co m p o n e n ts  o f  d e fo rm a t io n  
te n s o r ;  u i - d is p la c e m e n ts  a lo n g  c o o rd in a te  
a x e s ;  x j . - c o o r d in a te  a x e s .

The i n t e r r e l a t i o n  be tw een  s t r e s s  and s t r a in  
i s  e x p re s s e d  by th e  H o o k e 's  la w :

*1-,  =( * - 2/ 0/ 1 + 2 j u e ± i . . . . . . . ( 2) ,

w here  0. .-c o m p o n e n ts  o f  d e fo r m a t io n  te n s o r ;  
K - b u i l k  "m o d u lu s } Jt  - s h e a r  m o d u lu s ;
& - f i r s t  i n v a r ia n t  o f  d e fo r m a t io n  te n s o r ;

-K ro n e k e r  b e ta -s y m b o l»

To c o m p le te  th e  s y s te m  o f e q u a t io n s  ( 1 )  

and ( 2 ) ,  th e  f o l l o w in g  d i f f e r e n t i a l  e q u a t io n  
o f  m o t io n  s h o u ld  be added t o  th e m :

d x j

n O)

w here  P^ -  com ponen ts  o f  vo lum e f o r c e s ;  
js -  m a t e r ia l  d e n s i t y ;  t -  t im e «

T h is  s o lu t i o n  p ro c e d u re  can be a p p l ie d  f o r  
th e  a n a ly s is  o f  b o th  s t a t i c  and dynam ic  
lo a d s .  In  th e  case o f  s t a t i c  lo a d s  (d e a d  
w e ig h t )  th e  lo a d  i s  assumed t o  be g r a d u a l ly  
in c r e a s in g  and f o r  th e  more e x p e d ite  s t a b i l i ­
z a t io n  o f  th e  s o lu t io n  th e  d i s s ip a t i v e  fo r c e s

a re  in t r o d u c e d .
In  th e  case  when th e  e l a s t o - p l a s t i c  d e fo r ­

m a tio n  i s  ta k e n  i n t o  a c c o u n t,  th e  a lg o r i t h m  
o f  c a l c u la t io n  i s  th e  same, e x c e p t in g  th e  
b lo c k  f o r  s t r e s s e s  c a l c u la t io n .

T o ta l  d e fo rm a t io n  i s  re p re s e n te d  by th e  sum
4— a !  f» ^4"-! rt I £  I 4— 4 rt I C  \o f  th e  e l a s t i c  ( 6 

co m p o n e n ts :
) and p l a s t i c  ( £ y  )

£ i ^ = é i J + I 00.

E la s t i c  d e fo r m a t io n s  a re  r e la t e d  t o  s t r e s ­
ses  a c c o rd in g  t o  th e  H o o k e 's  la w  ( 2 ) .

I n  o rd e r  t o  d e te rm in e  p l a s t i c  d e fo rm a t io n s  
i t  i s  n e c e s s a ry  t o  know th e  l i m i t  s u r fa c e  
and th e  la w  g o v e rn in g  th e  d i r e c t i o n  o f  th e  
d e fo rm a t io n  in c re m e n ts .  F o r th e  l a t t e r  p u rp o ­
se th e  a s s o c ia t iv e  la w  ( L . I . S e d o v , 1974 ) was 
a p p l ie d :  a f

. . . . . . . . . . . . . . . . . .
w here  d. 6̂  - in c re m e n t  o f  com ponen ts  o f

th e  p l a s t i c  d e fo r m a t io n s  te n s o r ;  f - y i e l d  
fu n c t io n , ;  dJl -  an i n f i n i i t e s i m a l  p o s i t i v e  
q u a n t i t y .

The l i m i t  s u r fa c e  ( f u n c t io n  o f  y i e l d  ) 
was d e te rm in e d  fro m  th e  c o n d i t io n  o f  M ie s e s -  
S h le ih e r - B o t k in :

w here

f= T  + P *k  -  c < 

Tsf

0 . . . . . . . . . . . . . . . . . . ( 6) ,

-  second  in v a r ia n t  o f s t r e s s

. ( 7 ) ,

S. -S. .
II2

d e v ia t o r ;
S. .=  (J. . -P  0 . . - s t r e s s  d e v ia t o r ;

1 f  £
P= — 6.  . 0 - f i r s t  i n v a r ia n t  o f  s t r e s s  

3  J te n s o r ;

k  and c -  f u n c t io n s  d e te rm in e d  by s o i l
p a ra m e te rs  (M a lis h e v  M. V. , 1969) .

k= 2__i T_si ni f _

3 -  s in  f

c _ 2 VT «C- c o s y __

3 -  s in  if)
w here  - i n t e r n a l  f r i c t i o n  a n g le ;  
c -  c o h e s io n .

The f o l l o w in g  a n a ly s is  p ro c e d u re  i s  sugges­
te d :

1 . From e q u a t io n  ( 2 ) ,  on th e  b a s is  c£ e la s ­
t i c  com ponent o f  d e fo rm a t io n  and on th e  as­
s u m p tio n  t h a t  d ¿P =0,  th e  s t r e s s e s  6̂ -
a re  c a lc u la t e d ,  i j

2 . The v a lu e s  o f  i n v a r ia n t s  T0 and  P_ a re  
d e te rm in e d  and c o n d i t io n  (6 )  i s  v e r i f i e d .

a )  I n  th e  case  when th e  c o n d i t io n  ( 6 )  i s  sa­
t i s f i e d ,  th e  s t r e s s e s  a re  d e te rm in e d  c o r r e c t ­
l y  and th e  a s s u m p tio n  o f  th e  in c re m e n ts  o f  
p l a s t i c  d e fo r m a t io n s  b e in g  e q u a l to  z e ro  i s  
t r u e ;

b ) I n  th e  case  when th e  c o n d i t io n  ( 6 )  i s  
n o t  s a t i s f i e d ,  p l a s t i c  d e fo rm a t io n s  ( 5 )  a re  
e x p e c te d  t o  in c r e a s e .  The unknown q u a n t i t y  
i n  t h i s  e x p re s s io n  i s  d jl . The a s s o c ia t iv e  
la w  ( 5 )  to g e th e r  w i t h  ( 4 )  and ( 6 )  a l lo w s  th e  
f o l l o w in g  s c a la r  t o  be com pu ted :

3 (T „+ P  k - c )  
d  = — =2__2...........  ...................................... ( 8 )

Kk + 3 / 1-
as w e l l  as  th e  in c re m e n ts  o f  p l a s t i c  d e fo r ­

m a t io n s  ( 5 ) .
E la s t i c  d e fo rm a t io n s  a re  d e te rm in e d  fro m
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e q u a t io n  (4-) ana com ponen ts  5 ^ .: o f  s t r e s s  
te n s o r  a re  fo u n d  f ro m  e q u a t io n “  ( 2 1 .

On th e  b a s is  o f  th e  d e v e lo p e d  p ro c e d u re ,a  
p ro g ra m  f o r  th e  c o m p u te r BESM-6 was w o rke d  
o u t  and c a lc u la t io n s  fo r  th e  m ode l t e s t e d  i n  
th e  f i e l d  o f  c e n t r i f u g a l  fo r c e s  w ere  c a r r i ­
ed o u t .

The c a lc u la t io n s  and t e s t s  w ere  c a r r ie d  
o u t on th e  m ode l o f  a homogeneous s lo p e  o f  a 
4 5 °  e x c a v a te d  s lo p e  h a v in g  an u n d e fo rm a b le  
f o u n d a t io n .  The m ode l was 30 cm h ig h  and 
was t e s te d  u n d e r th e  a c c e le r a t io n  o f  120 g 
w h ic h  c o rre s p o n d s  t o  a 36 m h ig n  p r o to ty p e  

s lo p e .
The e x p e r im e n t was c a r r ie d  o u t as f o l l o w s :  

th e  m ode l was s u b je c te d  to  c e n t r i f u g a l  a c c e ­
l e r a t i o n  w h ic h  p ro d u ce d  c o r re s p o n d in g  in c r e ­
ase i n  th e  dead w e ig h t  f o r c e s ;  th e  c o m p le te  
s e t t le m e n t  and h o r i z o n t a l  d is p la c e m e n ts  o f  
th e  m ode l w ere  m ea su re d . Then th e  m o d e l was 
u n lo a d e d , th e  r e s id u a l  d e fo r m a t io n s  o f  th e  
m o d e l 's  c r e s t  s e t t le m e n t  w ere m easured  and 
th e  p o s i t io n  o f  th e  i s o s t a t h s  o f  r e s id u a l  
and h o r i z o n t a l  d is p la c e m e n ts  w ere  d e te rm in e d .

C om pu te r c a lc u la t io n s  o f  th e  s lo p e s  w ere 
c a r r ie d  o u t by th e  same p ro c e d u re  as t h a t  
em p loyed  f o r  th e  e x p e r im e n ts .  C o m p le te  and 
r e s id u a l  d is p la c e m e n ts  and s e t t le m e n t  w ere 
d e te rm in e d  and th e  d i s t r i b u t i o n  p a t t e r n  o f  
i s o s t a t h s  was p lo t t e d .  The i n i t i a l  d a ta  f o r  
c o m p u ta t io n s  w ere  o b ta in e d  fr o m  la b o r a to r y  
t e s t s  o f  th e  m ode l s o i l  t o  be tg (P = 0 .4 , E=30 
MPa and = 0 .3

.F ig .4  shows a c o m p a r is o n  o f  t h e o r e t i c a l

a)
160»!

F ig . 4 .  C om parison  o f  t h e o r e t i c a l  and e x p e r i­
m e n ta l r e s u l t s .  0 .3  — T h e o r e t ic a l  i s o ­

s ta t h s  o f  s e t t le m e n t  ( a )  and o f  h o r i z o n t a l  
d is p la c e m e n ts  ( b ) , i n  % o f H« 0 .6  — Ex­

p e r im e n ta l  i s o s t a t h s  o f s e t t le m e n t  (a)  and 

o f  h o r i z o n t a l  d is p la c e m e n ts  ( b ) , i n  % o f  H .

and e x p e r im e n ta l  is o s t a t h s  o f  r e s id u a l  d i s ­
p la c e m e n ts  and s e t t le m e n ts .  The f a i r l y  c lo s e  
c o in c id e n c e  o f  th e  f a m i ly  o f  c u rv e s  t e s t i f i e s  
t o  th e  q u i t e  s a t i s f a c t o r y  r e s u l t s .  H ow ever , 
i t  s h o u ld  be n o te d  t h a t  th e  t o t a l  e x p e rim e n ­
t a l  s e t t le m e n ts  d i f f e r  fro m  th e  t h e o r e t i c a l  
ones by a b o u t 30%. T h is  d i f f e r e n c e  i s  caused  
e v id e n t ly  by th e  tw o  f a c t o r s :  ( 1 )  th e  p ro ­
p e r t ie s  o f  th e  s o i l  w e re  d e te rm in e d  by means 
o f  a d i r e c t  s h e a r a p p a ra tu s  and n o t  on th e  
b a s is  o f  t r i a x i a l  c o m p re s s io n  t e s t s  w h ic h ,a s  
i s  u n i v e r s a l l y  a c c e p te d .g iv e  d i f f e r e n t  and 
m ore r e l i a b l e  r e s u l t s ;  ( 2 )  th e  a s s u m p tio n  o f  
th e  e l a s t i c  s o i l  b e h a v io r  a t  tihe  i n i t i a l  
s ta g e  a d o p te d  f o r  th e  a n a ly s is  in t r o d u c e s  a 
c e r t a in  m is ta k e .  The c o m p a r is o n  p e r fo rm e d  i s  
o n ly  th e  i n i t i a l  s te p  o f  v e r i f i c a t i o n  o f  th e  
s u g g e s te d  a n a ly s is  p ro c e d u re , b u t  etfen th e  
f i r s t  r e s u l t s  o b ta in e d  p o in t  t o  th e  fa v o u ra b ­
l e  p ro s p e c ts  o f  i t s  a p p l ic a t io n «

CONCLUSIONS
1 .  E x p e r im e n ts  c o n d u c te d  w i t h  th e  h e lp  o f  

c e n t r i f u g a l  m o d e l l in g  m ach ine  made i t  pos­
s ib le  t o  a s c e r t a in  th e  p ro c e s s  o f  f a i l u r e  
o f  th e  s lo p e s  o f  c la y e y  s o i l s  w i t h  th e  in o - 
re a s e  c£ t h e i r  h e ig h t  and th e  change  i n  
t h e i r  s te e p n e s s .

2 . To d e te rm in e  th e  s t r e s s - s t r a in  s t a t e  o f  
s lo p e s  a n a ly s is  p ro c e d u re  is  s u g g e s te d  
w h ic h  ta k e s  i n t o  c o n s id e r a t io n  th e  e la  s t o -  
p l a s t i c  p r o p e r t ie  s o f  th e  s o i l  w i t h in  o f  
th e  P ra g e r -D ru c k e r  t h e o r y , t h e  a s s o c ia t iv e  
la w  b e in g  em ployedo

3« The c o m p a r is o n  o f  th e  e x p e r im e n ta l  and th e ­
o r e t i c a l  r e s u l t s  showed t h e i r  s a t i s f a c t o ­
r y  ag re e m en t w h ic h  a t t e s t s  t o  th e  fa v o u ra b ­
l e  p ro s p e c ts  o f  th e  a p p l ic a t io n  o f  th e  a n a f-  
l y s i s  p ro c e d u re  p ro p o s e d .
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