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SYNOPSIS The r e s u l t s  o f  s e t t le m e n t  o b s e rv a t io n s  f o r  14o fo u n d a t io n s  w ere e v a lu a te d  t o 
g e th e r  w i t h  th e  s o i l  p a ra m e te rs  and lo a d in g  h i s t o r y .  A l l  ty p e s  01 s o i l  and fo u n d a t io n s  
a re  re p re s e n te d  e x c e p t p i l e  fo u n d a t io n s .  F o r  th e  c a lc u la t i o n  o f  th e  f i n a l  s e t t le m e n ts ,
10 c a lc u la t i o n  m ethods w ere chosen  and com pared w i t h  th e  r e s u l t s  o f  th e  e x t r a p o la te d  f i n a l  
s e t t le m e n t  o b s e r v a t io n s .  I n  o r d e r  to  com pare th e  r e s u l t s ,  th e  c a lc u la t io n s  w ere made f o r  
th e  c h a r a c t e r i s t i c  p o in t ,  i n  w h ic h  th e  s e t t le m e n t  o f  a r i g i d  and a f l e x i b l e  fo u n d a t io n  a re  
th e  same. S e t t le m e n t in f lu e n c e  v a lu e  c h a r t s  w ere  c a lc u la te d  f o r  d i f f e r e n t  v a lu e s  o f  P o is -  
sonfe r a t i o  and f o r  a m odu lus  o f  c o m p r e s s ib i l i t y  in c r e a s in g  l i n e a r l y  w i t h  d e p th . 3ased  upon 
a p r e l im in a r y  e x a m in a t io n ,  th e  b e s t  r a t i o  o f  c o m p re s s ib le  l a y e r  to  w id th  o f  fo u n d a t io n  was 
fo u n d  to  be 1 f o r  r a f t s  and 2 f o r  s in c le  f o o t in g s .  The mean v a lu e  o f  th e  r a t i o  o f  c a lc u la 
te d  to  o b s e rv e d  s e t t le m e n t  and th e  c o r r e la t . o n  c o e f f i c ie n t s  o f  th e  c a lc u la te d  c o r r e c t in g  
f u n c t io n s  p e r m it  a ju d g e m e n t o f  th e  d i f f e r e n t  c a lc u la t i o n  m e th o ds .

INTRODUCTION

The c a lc u la t i o n  m ethods used f o r  s e tt le m e n t 
p r e d ic t io n s  show a la r g e  s c a t t e r  o f  r e 
s u l t s  when com pared w i t h  th e  r e s u l t s  o f  
bci . t l £ui <¿¿i to oi ^ c r va' 1- oní ; .  L^ s c r c pa^ i c . Leu 

betv /een  m easured and p r e d ic te d  p e r fo rm a n 
ces n o t  o n ly  a r is e  fro m  th e  t h e o r e t ic a l  
a s s u m p tio n s  v ;h ic u. u ;?\rc been b u t  p I.« "
fro m  th e  s c a t t e r  o f  s o i l  p r o p e r t ie s  on th e  
s i t e ,  so t h a t  an e v a lu a t io n  o f  th e  cause 
o f  th e s e  d is c r e p a n c ie s  i s  e x tre m e ly  d i f f i 
c u l t .  The v a lu e  o f  th e  m odu lus  o f  com pres
s i b i l i t y  Es f o r  exam ple  can v a r y  b y  more 
th a n  100 %,  a c c o rd in g  to  th e  m ethod used 
f o r  i t s  d e te r m in a t io n  o r  th e  lo c a t io n  on 
th e  s i t e  f o r  w h ic h  i t  has  been d e te rm in e d , 
A s t a t i s t i c a l  e v a lu a t io n  o f  d i f f e r e n t  
s e t t le m e n t  c a lc u la t io n s  com pared w i t h  th e  
r e s u l t s  o f  o b s e rv e d  s e t t le m e n ts  was c o n s i
d e re d  u s e fu l  t o  c l a r i f y  th e  in f lu e n c e  o f  
th e  d i f f e r e n t  p a ra m e te rs  and t h e i r  d e t e r 
m in a t io n .

EVALUATED DATA

F o r  148 fo u n d a t io n s  d a ta  c o n c e rn in g  s e t t 
le m e n t o b s e r v a t io n s  was g a th e re d , w he reby 
p i l e  fo u n d a t io n s  w ere e x c e p te d , as th e  
s e t t le m e n t  a n a ly s is  o f  th e s e  fo u n d a t io n s  
i s  n o t  c o m p a ra b le  to  t h a t  o f  s h a l lo w  fo u n 
d a t io n s .  The m a in  p a r t  o f  th e  d a ta  co n 
c e rn s  r a f t  fo u n d a t io n s  (112  b u i l d in g s ) ,  
th e  s m a lle r  p a r t  s in g le  f o o t in g s  (2 9  v a 
lu e s )  and s t r i p  fo u n d a t io n s  (7  v a lu e s ) .  
B e s id e s  in f o r m a t io n  a b o u t s e t t le m e n t  be
havi our ,  th e  c o r re s p o n d in g  lo a d in g  h is t o r y  
and s o i l  p a ra m e te rs  w ere e v a lu a te d .  A l l  
k in d s  o f  s o i l  a re  re p re s e n te d ,  b e g in n in g  
w i t h  h e a v i l y  o v e r c o n s o lid a te d  c la y s  o v e r

s o f t  c la y s  and s i l t  to  sand and g r a v e l ;  in  
each o f  th e s e  g ro u p s  th e r e  a re  a b o u t th e  
same num ber o f  v a lu e s .  The s iz e  o f  th e  fo u n 
d a t io n s  v a r ie s  fro m  s in g le  fo o t in g s  o f  1 .0  
x  1 .0  up to  la r g e  r a f t  fo u n d a t io n s  o f  60.0 
x. 1 0 0 .0  nu The ¿^ross fo u n d a t io n  p re s s u re  
v a r ie s ,  a c c o rd in g  to  th e  k in o  o f  s o i l  from  
20 kN/m2 f o r  a v e r y  s o f t  o r g a n ic  c la y  up to
1 2 ^ 3  k N/ r’’2 'f'riT' a f l onco S° n<̂ .  C' Or> °  COP-!’'' °  r i  —

son w i t h  c a lc u la t i o n  m ethods th e  f i n a l  
s e t t le m e n ts  had to  be e x t r a p o la te d ,  i f  n o t  
o b s e rv e d . The e x t r a p o la te d  r e s u l t s  o b ta in e d  
i n  th e  t im e - s e t t le m e n t  re g r e s s io n  a n a ly s is  
w i t h  a mean c o r r e la t i o n  c o e f f i c ie n t  o f  
r  = C ,9 3 , show t h a t  th e  e x t r a p o la te d  f i n a l  
s e t t le m e n ts  can  be assumed to  be r a t h e r  
a c c u ra te .

CALCULATION METHODS

The chosen  c a lc u la t i o n  m ethods a re  based 
e i t h e r  upon c o m p re s s io n  t e s t s  o r  i n  s i t u  
t e s t i n g ,  c a lc u la t i o n  m ethods w h ic h  use r e 
s u l t s  o f  t r i a x i a l  t e s t s  c o u ld  n o t  be i n c l u 
ded because  th e r e  was n o t  s u f f i c i e n t  d a ta .  
One o f  th e  m a in  p ro b le m s  i n  e s t im a t in g  s e t t 
le m e n ts  i s  th e  d e te r m in a t io n  o f  th e  s o i l  
c o m p r e s s ib i l i t y ,  and th e r e fo r e  a s e r ie s  o f  
t e s t s  was ru n  to  see w h ic h  e v a lu a t io n  o f  
s o u n d in g  t e s t s  s u i t e d  th e  d a ta  b e s t .  I t  was 
fo u n d  t h a t  th e  e a .u a tio n  g iv e n  by 
d ’ A p p o lo n ia  (1 9 7 0 )

Es = 21 . 600  + 1. 060 Nj 0 [ k N/ m2 ] ■ ■ - - ( 1)

was th e  m o s t s u i t a b le  e x p re s s io n  f o r  th e  
c a lc u la t i o n  o f  th e  m odu lus  o f  c o m p re s s i
b i l i t y  Eg f o r  sand w i t h  S ta n d a rd  P e n e tra 
t i o n  T e s ts .  The c a lc u la t i o n  o f  Es f o r  s t a 
t i c  p e n e t r a t io n  t e s t s  was fo u n d  to  be th e
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b e s t  f o r  th e  e o u a t io n  g iv e n  b y  S a n g le ra t  
(1 9 7 2 ) :

E = 4 ■ q [kK /m 2 ] ......................................... (2 )

f o r  s i l t s  and s o f t  c la y s .  I t  was n o t  p o s s i 
b le  to  e v a lu a te  th e  o r i g i n a l  s t r e s s - s t r a i n  
c u rv e s  o i  th e  o e d o m e te r t e s t s  as  th e y  w ere 
n o t  o b ta in s b le ,  so t h a t  th e  e v a lu a te d  v a 
lu e s  o f  Es g iv e n  b y  th e  p r o je c t in g  e n g in e e r  
had to  be u s e d . F o r  a l l  fo u n d a t io n s  th e  a c 
c o r d in g  above  named c a lc u la t io n s  w ere  c a r 
r i e d  o u t ,  d e p e n d in g  on th e  ty p e  o f  t e s t  
w h ic h  had been made. A l l  s e t t le m e n t  c a lc u 
la t i o n s  w ere  c a r r ie d  o u t  f o r  th e  c h a ra c te 
r i s t i c  p o in t  (D IN  401 9 ) as th e  s e t t le m e n t  
o f  t h i s  p o in t  i s  th e  same f o r  c a lc u la t io n s  
a ssum in g  a r i g i d  fo u n d a t io n  o r  a f l e x i b l e  
fo u n d a t io n .  F u r th e rm o re , th e  s e t t le m e n t  o f  
t h i s  p o in t  i s  m ore o r  le s s  th e  mean s e t t l e 
m ent o b ta in e d  i n  s e t t le m e n t  o b s e r v a t io n s .  
T h e re fo re  a c o m p a ris o n  be tw e e n  c a lc u la t i o n  
m ethods and o b s e rv e d  s e t t le m e n ts  i s  p o s s ib le ,  
no m a t te r  w h a t a s s u m p tio n s  a re  made c o n c e r 
n in g  th e  r i g i d i t y  o f  th e  fo u n d a t io n .  The 
m o s t common m ethod f o r  e s t im a t in g  s e t t l e 
m ents i s  th e  e c u a t_ o n

■ dz •(3 )

In  t h i s  e x p re s s io n ,  e i t h e r  one o f  th e  a rg u 
m ents o r  b o th  oz and F« can  be v a r ie d  w i t h  z ,  
( z = d e p th  c o o r d in a t e ) .  I n  th e  f i r s t  th r e e  
c a lc u la t i o n  m ethods ch o s e n , th e  m odu lus  o f  
c o m p r e s s ib i l i t y  Es was h e ld  c o n s ta n t  w i t h  
d e p th ,  w he re a s  th e  d i s t r i b u t i o n  o f  oz was 
v a r ie d .  Then th e  e q u a t io n  ( 3 )  v:as i r . t e 0 r a t c d  
a c c o rd in g  t o  th r e e  d i f f e r e n t  s p e c i f i c a t io n s :
1 ) P o is s o n 1 s r a t i o  [i=  0 anu c o n c e n t r a t io n  
* > c to r  ( ®,r* * 'h l ic h  1 oi / i  ) v =  ^ h is  i s  t ^ e  
c a lc u la t i o n  m ethod a c c o rd in g  to  D IN  401 9 .
2 ) P o is s o n 1 s r a t i o  jo. = 0 and c o n c e n t r a t io n  
f a c t o r  v = 5 .
3 ) P o is s o n ^  r a t i o  \l  = 0 .3  and c o n c e n t r a t io n  
f a c t o r  v = 3 .
The c o r re s p o n d in g  e q u a t io n  i s :

_ p.  B.  i 

Es
( 4)

w it h  i  = f ( v ) as g iv e n  above and p  = 
mean fo u n d a t io n  p re s s u re .  The in f lu e n c e  v a 
lu e s  i  f o r  e q u a t io n s  ( 4 ) ,  case  2 )  and 3 ) 
a re  g iv e n  i n  F ig .  1 . I n  th e  n e x t  th r e e  c a l 
c u la t i o n  m ethods th e  same s t r e s s  d i s t r i b u 
t i o n  as above was ch o s e n , b u t  th e  v a lu e  o f  
Fs was assumed t o  in c re a s e  l i n e a r l y  w i t h  
d e p th :

= En (1 + k  • z / b ) ■ (5 )

Es = m odu lus  o f  c o m p r e s s ib i l i t y  a t  g ro u n d  
s u r fa c e  and k  = in c r e a s in g  f a c t o r .  I n  t h i s  
c a s e , k was chosen  t o  be 0 .6 ,  a lth o u g h  a 
v a r ia t i o n  o f  k  w ith  th e  s o i l  ty p e  seems 
in d ic a te d  and e v a lu a t io n s  in  t h i s  d i r e c t i o n  
a re  ta k in g  p la c e .  The in f lu e n c e  v a lu e s  i  
f o r  k  -  0 .6  a re  g iv e n  i n  F ig .  2 . The o th e r  
f o u r  chosen  c a lc u la t i o n  m ethods a re  th e

f o l lo w in g :
1 ) The e q u a t io n  g iv e n  b y  K e r is e l  ( 1 9 7 5 ) ,  
u s in g  a c ir c u m fe re n c e  lo a d  f a c t o r

s = 3 . 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( 6)

w it h  Rh  = h y d r a u l ic  r a d iu s  ( a r e a /p e r im e te r )

2 ) The i n t e g r a t i o n  o f  th e  l i n e a r  d e c re a s in g  
s t r e s s  d i s t r i b u t i o n  s u g g e s te d  b y  J a k y  (1944)

L- B-  D
Es( L + B)  . . . . . . . . . . . . . . . . . . . . . . . . . . <-7'>

3 ) The p r o p o s i t io n  o f  K e z d i (1 9 7 0 ) ,  assum ing  
a s i m p l i f i e d  s t r e s s  d i s t r i b u t i o n

s = 2 .3 2Es( L- B)
• l og ( 2 B ♦ z _L_ 

2 Es+z 0 ( 8)

4 )  The e m p i r i c a l  a p p ro a c h  p ro p o s e d  by  
^ c h p ^ r t ^ ^ n n  ( 1 Q7 0 )

p-  B- 0. 6
.............................................  ( 9 )

The above named c a lc u la t i o n  m ethods a re  
l i s t e d  i n  T a b le  I .  U s in g  th e  r e s u l t s  o f  a 
p r e l im in a r y  e x a m in a t io n ,  a f a c t o r  o f  z /B  
= 1 .0  was fo u n d  th e  b e s t  f o r  th e  th ic k n e s s  
o f  th e  c o m p re s s ib le  la y e r  f o r  r a f t s  and a 
f a c t o r  o f  z /B  = 2 .0  was fo u n d

F ig .  2 S e t t le m e n t  In f lu e n c e  V a lu e s
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Tabl e I

C a lc u la t io n
m ethod

m u l t i p l i c a 
t i o n  f a c t o r

M r. a u th o r F a c to r

1 D IN  4 0 1 9

common
i  = f  (n =  0 , v =3)

2 F 'r o h lic h
to  a l l

i  = f  (n =  0, v = 5 )

3 - c a lc u 
l a t i o n

i  = f  ( ( i=  0 .3 ,v=3)

4 - m e th o d s : i  = f  (n =  0, v = 3 , 
k  = 0. 6)

5 - p- B 

S_ Es

i  = f  (n=  0, v =5, 
k  = 0. 6)

6 - i  = f  (u .= 0 .3 ,v = 3 , 
k  = 0. 6)

7 K e r is e l
1 ,75  

(1 + B /L )

8 J a k y B
B + L

9 K e z d i 1 . 1 5

( 1 -  E/ L)
t __/ 2B + z L>ii o g ( 2 L  + z . B )

10 Schm ertm ann 0 . 6

a p p r o p r ia te  f o r  s in g le  f o o t in g s ,  e x c e p t 
f o r  th e  c a lc u la t i o n  m ethods w here  o th e r  
s p e c i f i c a t io n s  f o r  z /B  a re  g iv e n  ( K e r is e l ,  
J a k y , S ch in e rtm a n n ).

Ca LCuLa Ti ui 'j rtfc. 6  u  L T  b

The mean v a lu e  o f  th e  r a t i o  sc/s „  v a r ie s  fro m
0 .5 5  t o  3 .7  f o r  m ethod 9 a n d 'm e th o d  7  r e s 
p e c t iv e l y .  A ls o  th e r e  i s  a P o is s o n  d i s t r i 
b u t io n  o f  th e  r a t i o  s^qi / s05S and th e  i n 
v e rs e  r a t i o  f o r  a l l  14b fo u n d a t io n s ,  w i t h  
d i f f e r e n c e s  o f  th e  mean v a lu e  and th e  s ta n 
d a rd  d e v ia t io n  ( F i g . 3 ) .  A re a s o n  fc ; r  t h i s  
i s  th e  f a c t ,  t h a t  many r a t i o s  l i e  n e a r  1 .0 .  
When d iv id e d  i n t o  th e  th r e e  g ro u p s
1) r a f t  fo u n d a t io n s  (1 12  v a lu e s )
2 ) s in g le  fo o t in g s  (2 9  v a lu e s )
3 ) s t r i p  fo u n d a t io n s  (7  v a lu e s )
th e  fre q u e n c y  d i s t r i b u t i o n  changes s i g n i f i 
c a n t ly .  W h ile  th e r e  i s  no re m a rk a b le  change 
i n  th e  fre q u e n c y , d i s t r i b u t i o n  f o r  r a f t s ,  
and  no s t a t i s t i c a l  v a l i d  i n t e r p r e t a t i o n  i s  
p o s s ib le  f o r  s t r i p  fo u n d a t io n s  ( to o  la r g e  
s c a t t e r ) ,  th e  r e s u l t s  f o r  th e  s in g le  fo o 
t i n g s  show a n o rm a l d i s t r i b u t i o n  f o r  a l l  
te n  m e th o d s . The v a r ia t i o n  c o e f f i c ie n t s  
show s m a lle r  v a lu e s  a f t e r  b e in g  d iv id e d  
i n t o  th e  th r e e  above  named g ro u p s  (T a b le
I I ) .  The mean v a lu e s  o f  e q u a t io n  7 and 9 
show a s i g n i f i c a n t  d i f f e r e n c e  when compa
re d  w i t h  th e  r e s u l t s  o f  th e  o th e r  com puta 
t i o n s ,  w he re b y  th e  d i v i s i o n  i n t o  th e  th r e e  
g ro u p s  p la y s  no m a t te r  a t  a l l .

F ig .  3 R e la t iv e  F re q u e n c y  D is t r i b u t i o n

R e g re s s io n  f u n c t io n s  w ere  com puted w i t h  th e  
o b s e rv e d  s e t t le m e n ts  as d ep e n d e n t v a r ia b le  
and th e  c a lc u la te d  s e t t le m e n ts  as in d e p e n 
d e n t v a r ia b le .  The r e s u l t s  show t h a t  a l l  
com puted  r e g r e s s io n  fu n c t io n s  go n e a r ly  
th ro u g h  th e  p o in t  0 /0 ,  and o n ly  th e  g ra 
d ie n t  b  v a r ie s  ( F ig .  4 ) .  The r e g r e s s io n  
fu n c t io n s  w ere  c a lc u la te d  f o r  a s a fe t y  fa c 
t o r  o f  S5 % and th e y  a re  s i g n i f i c a n t  e x c e p t 
f o r  th e  s t r i p  fo u n d a t io n s ,  w here  th e  s c a t 
t e r  i s  to o  la r g e  to  a l lo w  a s i g n i f i c a n t  r e 
g re s s io n  f u n c t io n  to  be co m pu ted . The r e 
g r e s s io n  f u n c t io n s  f o r  r a f t s  and f o r  s in g le  
fo o t in g s  a re  g iv e n  i n  T a b le  I I I ,  and  can  be 
used  as  c o r r e c t in g  fu n c t io n s .  The s e t t l e 
m ent i s  c a lc u ia te u .  accoru-Liig lu  one u i ‘ In e  
l i s t e d  m ethods and th e n  t h i s  v a lu e  i s  m u l
t i p l i e d  b y  th e  c o r re s p o n d in g  c o r r e c t in g  
f u n c t io n  i . e . :

s , _ = a + b • s__-, 
obs c a l

T h is  m ethod a llo w s  f o r  a s c a t t e r  o f  s o i l

F ig .  4 C a lc u la te d  R e g re s s io n  F u n c t io n  
f o r  140 V a lu e s  ( M ethod 1 )
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T a b le  I I :  s - , /s  , 
c a l 7 obs

c a lc u 
l a t i o n
m ethod

a l l  v a lu e s  (1 4 8 ) r a f t  f o u n d a t io n s ( l1 2 ) s in g le  f o o t in g s  (2 9 ) s t r i p  f o u n d . (7 )

mean
s ta n d .

d e v .

v a r i a t . 

c o e f .
mean

s ta n d . 

d e v .

v a r i a t .

c o e f .
mean

s ta n d .

d e v .

v a r i a t .

c o e f .
mean

s ta n d .

d e v .

v a r i a t .

c o e f .

1 1 ,82 1 ,4 3 0 ,7 9 1 ,9 9 1 ,5 4 0 ,7 8 1 ,51 0 ,7 9 0 ,5 2 0 ,5 2 0 ,3 5 0 ,6 7

2 2 ,1 6 1 ,6 6 o ,7 7 2 ,2 3 1 ,7 3 o , 78 2 ,0 7 1 ,05 0 ,5 1 0 ,5 7 0 ,3 8 0 ,6 7

3 1 ,4 9 1 ,1 5 0 ,7 7 1 ,6 0 1 ,2 4 0 ,7 8 1 ,31 0 ,6 9 0 ,5 2 0 ,4 0 0 ,2 7 0 ,6 7

4 1 ,41 1 ,12 0 ,7 9 1 ,5 6 1 ,21 0 ,7 7 1 ,05 0 ,5 2 0 ,5 0 0 ,4 0 0 ,2 7 0 ,6 7

5 1 ,6 3 1 ,2 7 0 ,7 8 1 ,7 3 1 ,3 7 0 ,7 7 1 ,3 6 0 ,6 6 0 ,4 5 0 ,4 4 0 ,2 9 0 ,6 7

6 1 ,1 3 0 ,8 9 0 ,7 8 1 ,2 4 0 ,9 6 0 ,7 7 0 ,8 9 0 ,4 4 .0 ,5 0 0 ,3 1 0 ,2 0 0 ,6 7

7 3 ,71 3 ,3 7 0 ,9 1 4 ,3 0 3 ,6 4 0 ,8 5 2 ,0 5 1 ,05 0 ,51 1 ,26 0 ,3 2 0 ,6 6

8 1 ,7 0 1,4-5 0 ,8 5 1 ,92 1 ,58 0 ,8 2 1 ,06 0 ,4 9 0 ,4 6 0 ,7 2 0 ,4 7 0 ,6 6

9 0 ,5 5 0 ,4 9

oO'»

o

0 ,6 4 0 ,5 3 0 ,8 2 0 ,3 5 0 ,1 6 0 ,4 6 o o o vn 0,006 1 ,1 9

10 2 ,0 2 1 ,75 0 ,3 7 2 ,31 1 ,9 0 0 ,3 2 1 ,2 7 0 ,5 9 .0 ,4 6 0 ,4 7 0 ,31 0 ,6 7

p r o p e r t ie s  and th e  n o t  e x a c t ly  known s t r e s s  
d i s t r i b u t i o n .

CONCLUSIONS

The c o m p u ta t io n s  show t h a t  th e  c a lc u la t i o n  
m ethods 7 and  9 c a n n o t be c o n s id e re d  to  e s 
t im a te  s e t t le m e n ts  w i t h  a s a t i s f a c t o r y  d e 
g re e  o f  a c c u ra c y . The r e s u l t s  o f  th e  e v a 
lu a t io n s  sCQi / s 0t,s and  th e  r e g r e s s io n  fu n c 
t i o n s  in d ic a t e  t h a t  f r  s in g le  f o o t in g s  th e  
s t r e s s  d i s t r i b u t i o n  i s  n o t  so im p o r ta n t ,  
j. 'u r th e r iu o re  t h a t  th e  s c a t t e r  o f  s o i l  p a ra 
m eter E5 i s  n o t  v e r y  l a r g e ,  as  th e  com pres
s ib le  l a y e r  z i s  n o t  v e r y  t h i c k .  The s c a t 
t e r  o f  r e s u l t s  f o r  r a f t  fo u n d a t  .ons i s  p a r t 
l y  due t o  th e  f a c t  t h a t  r a f t  fo u n d a t io n s  c o 
v e ^  a la r g e  a re a  and have a la r g e r  com pres
s ib le  l a y e r .  T h e re fo re  th e  p a ra i^ e te  E s

T a b le  I I I
s , = a + b • s 1 

oos_____________ c a l
c al . r a f t f o u n d a t i o n s s i n g l e  f o o t i n g s
me t h .

r a b r a b

1 0 8 6 7 - 0 , 0 0 2 0 7 3 4 0 8 7 2 0 , 0 0 5 0 , 4 3 9

2 0 8 6 4 - 0 , 0 0 1 0 631 0 8 7 7 0 , 0 0 5 0 , 3 2 5

3 0 8 6 4 - 0 , 0 0 1 0 8 9 7 0 871 0 , 0 0 5 C. 5 0 J

4 Q 8 6 4 - 0 , 0 0 3 0 9 3 3 0 8 6 3 0 , 0 0 6 0 , 6 1 3

5 c 361 - 0 , 0 0 2 o 8 1 2 0 8 8 9 0 , 0 0 5 0, 4;  2

6 0 861 - 0 , 0 0 2 1 155 0 8 8 4 0 , 0 0 5 0 , 7 3 0

7 0 ; \ -  2 - 0 , 0 0 5 0 3 5 4 0 8 7 4 0 , 0 0 6 0 , 3 0 0

8 0 5 0 6 0 , 0 0 5 0 6  ’9 9 0 8 9 5 0 , 0 0 6 0.  5 ' 5

9 0 B0 6 0 , 0 0 5 2 0 j 6 0 8 9 5 0 , 0 0 6 1 , 6 j 4

10 0 o 0d 0 , 0 0 5 0 5 ^ 2 0 8 9 5

<0ooo

, 471

shows a l a r g e r  s c a t t e r .  I t  a ls o  seems i n d i 
c a te d  t h a t  th e  a n is o t r o p y  o f  th e  s o i l  and 
f u r t h e r  d i f f e r e n c e s  b e tw e e n  t h e o r e t ic a l  
a s s u m p tio n s  and a c tu a l  s o i l  b e h a v io u r  p la y  
a g r e a t e r  p a r t  in .  th e  c a lc u la t i o n s  o f  s e t t 
le m e n ts  o f  la r g e  fo u n d a t io n s  th a n  f o r  s in g 
l e  f o o t in g s .
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