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The bearing capacity of screwed piles in cohesive layers

La capacité portante des pieux vissés dans les sols cohérents 

W. F. VAN IMPE, Professor, Laboratory of Soil Mechanics, Ghent State University, Ghent, Belgium

SYNOPSI S

Two  p i l e  l o a d i n g  t e s t s  up  t o f a i l u r e  we r e  p e r f o r me d  on c o n t i n u o u s  s c r e we d  c o n c r e t e  p i l e s  o f  t h e  
At l a s - t y p e ,  i n a u n i f o r m t e r t i a r y  c l a y  l a y e r .  Th e  t y p e  o f  p i l e  me n t i o n e d  an d  i t s  r e l a t e d  s c r e wi n g  
me t h o d  i s  d e s c r i b e d  by  I mb o  [ 1 9 0 4 ) .  F r o m t he  r e s u l t s  o f  t h e  t e s t  l o a d i n g  an  a n a l y s i s  i s  ma d e  c o n ­
c e r n i n g  t he  t o t a l  p o i n t  a nd  s h a f t  b e a r i n g  c a p a c i t y  i n r e s p e c t  a l s o  wi t h  t h e  c o n e  p e n e t r a t i o n  r e s u l t s .  
So me  c o n s i d e r a t i o n s  e r e  ma d e  a b o u t  t h e  i n f l u e n c e  o f  t he t i me  i n t e r v a l  b e t we e n  p e r f o r mi n g  an d  t e s t  l oa 
d i n g  of  t he  p i l e s .

I NTRODUCTI ON

Th e  At l a s - t y p e  p i l e  i s  a c o n c r e t e  a u g e r  p i l e ,  
c a s t  i n  p l a c e  wh i l e  s c r e wi n g  o u t  a t h i c k wa l l e d  
s t e e l  t u b e  e q u i p e d  at  i t s  b o t t o m wi t h  an h o l l o w 
e x c h a n g e a b l e  a u g e r .  Th i s  a u g e r e d  e n d  wi t h  h e l i ­
c a l  s h a p e  a l s o  b e a r s  a h e l i c a l  f l a n g e .  At  t he  
b o t t o m t h e  c a s i n g  i s  c l o s e d  o f f  by  a n o n - r e t r i e -  
v a b l e  c a s t - i r o n  d r i l l i n g  t i p  ( F i g . 1 a K  Sc r e wi n g  
i n t h e  s t e e l  t u b e s  t h i s  t i p  g r i p s ,  wh i l e  s c r e ­
wi n g  o u t  i t  l o s e s  i t s  g r i p  and  i s  l e f t  b e h i n d  
a l l o wi n g  t o  c a s t  t h e  c o n c r e t e ,  ( Fi g .  1b) .
Two  o f  s u c h  s c r e w p i l e s  we r e  ma d e ,  as  t e s t  p i ­
l es ,  n e a r  Ko r t r i j k - Be l g i u m i n a q u i t e  u n i f o r m 
t h i c k  t e r t i a r y  e o c e n e  c l a y  l a y e r  ( l e p e r - c l a y ) .
At  t h e  l o c a t i o n  of  t h e  t wo  t e s t  p i l e s  ( Fi g .  2)  
a n u mb e r  o f  s t a t i c  c o n e  p e n e t r a t i o n  t e s t s  ( CPT)  
we r e  p e r f o r me d .  T h e i r  r e s u l t s  a r e  s h o wn  i n  Fi g .  
3.  So me  o f  t h e s e  t e s t  r e s u l t s  we r e  o b t a i n e d  b e ­
f o r e  b r i n g i n g  i n,  o t h e r s  a f t e r  p e r f o r mi n g  t h e  
p i l e s .  No  a p p r e c i a b l e  d i f f e r e n c e s  i n CPT - r e s u l t s  
c o u l d  be  me a s u r e d  wi t h  r e s p e c t  t o  t h i s  t i me  f a c ­
t o r .
Th e  t wo  i d e n t i c a l  t e s t  p i l e s  we r e  i n s t a l l e d  on  
Ap r i l  6,  1 9 0 4 .  Th e  l o a d i n g  up t o f a i l u r e  f o r

t e s t  p i l e  P1 wa s  ma d e  on Ma y  8 ; f o r  t e s t  p i l e  
P2 on J u l y  7,  1 9 0 4 .  At  t he  me n t i o n e d  l o a d i n g  d a ­
t e s  ( 30  d a y s ,  r e s p e c t i v e l y  90  d a y s  a f t e r  p e r f o r ­
mi n g  t h e  p i l e s ,  s ma l l  d i f f e r e n c e s  i n  t e s t  r e s u l t s  
a l s o  we r e  e x p e c t e d . f r o m t h e  p o i n t  o f  v i e w o f  r e -  
c o n s o l i d a t i o n  o f  t he  c l a y  s u r r o u n d i n g  t h e  p i l e  
s h a f t .
Ea c h  l o a d i n g  a n d  u n l o a d i n g  s t e p  of  t h e  l o a d i n g  
p r o g r a m wa s  k e p t  c o n s t a n t  f o r  on e  h o u r .  Th e  
s h a f t  d i a me t e r  ( Fi g .  1) ,  du e  t o  t he  s p e c i a l  wa y  
of  c a s t i n g  t h e  c o n c r e t e  wh i l e  s c r e wi n g  o u t  t h e  
s t e e l  t u b e  e q u a l s  at  l e a s t  i t s  d i a me t e r  o f  Dg = 
3 6 0  mm.  Th e  f u l l  s h a f t  a n d  b a s e  d i a me t e r ,  d u e  t o 
t he  f l a n g e s  at  t h e  s c r e w i n  t h i s  c a s e  wa s  =
4 6 0  mm.

THE TEST L OADI NG RESUL TS

Th e  l o a d i n g  p r o g r a m on e a c h  p i l e  c an  be  d e d u c e d  
f r o m Fi g .  4 an d  Fi g .  5.
Fo r  t h e  t e s t  p i l e  P1,  f a i l u r e  o c c u r r e d  as  a c o n ­
t i n u o u s  and  r a t h e r  q u i c k  p e n e t r a t i o n  at  t h e  l o a ­
d i n g  l e v e l  o f  a b o u t  Q = 1 5 6 0  kN ( Fi g .  5 a ) . F o l l o w­
i n g  o u t e r  l o a d  h a d  t o be d e c r e a s e d  i mme d i a t e l y  as  
t o ma i n t a i n  and  l a t e r  on  t o  d e c r e a s e  t h e  p e n e t r a ­
t i n g  r a t e  o f  t h e  p i l e  i n t o  t h e  s o i l .
Th e  f a i l u r e  a t  t e s t  p i l e  P2 wa s  i n t r o d u c e d  at  0 =

•  Mant l e c one ( Ml ) S1 : 23- 3- 84

▲ Si mpl e cone wi t h cl osi ng nut ( M4) ¿Ì , S* 2,  S3,  S4 27- 4- 84

S5, S6, S7 : 22- 5- 84

6, 5 Am

1, 30m|  0, 7, 0m _ _ SI
S5 +30, 26'

i r ^ ^ 2 9 '67  5 7
■ ! 0, 70m +29, 7Ì N i 

0, 70m

2, 60m

n ^ YTEST PILE PI 
( Loadi ng t est

TEST PILE P2 on 8- 5- 84)

( Loadi ng t est  on 6- 7- 84)

Fi g. 2 Locat i on of  t est  pi l es and CPT
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1 7 0 0  kN a l t h o u g h  c o n t i n u o u s  p e n e t r a t i o n  at  a 
r a t e  o f  a b o u t  30 mm/ h o u r  o n l y  wa s  o b t a i n e d  at  a 
c o n s t a n t  t o t a l  l o a d  o f  1 7 6 5  KN,  wh i c h  so wa s  
c o n s i d e r e d  as  t h e  r u p t u r e  l oad.
Ou t  o f  t h i s  l o a d i n g  - s e t t l e me n t  r e s u l t s ,  t h e  f a i ­
l u r e  c r i t e r i a  o f  Va n  d a r  Ve e n  ( 1 9 5 3 )  an d  Ch r i s -  
t i a e n s  [ 19 7 0 )  as  d e s c r i b e d  by  De Be e r  ( 19 6 7 )  
a r e  u s e d .
Fo r  t h e  f i r s t  me n t i o n e d  c r i t e r i o n  an  a p p r o p r i a t e  
s t r a i g h t  l i n e  on Fi g .  6 i s  i n d i c a t i n g  t he  f a i -  

F r o m Fi g .  6 f o r  t h e  t e s t  p i l e  P1

r -

l u r e  l o a d  Q 

t h e  Va n  d e r  Ve e n ' s  v a l u e  b e c o me s  0 = 1 5 8 0  kN ;

f o r  t h e  t e s t  p i l e  P2 i t  r i s e s  up t o be  0̂ , ' " '  = 
1 7 5 5  kN.
Th e  a p p l i c a t i o n  o f  t h e  Ch r i s t i a e n ' s  c r i t e r i o n ,  
d e s c r i b i n g  t h e  f a i l u r e  l o a d  at  t he  i n t e r s e c t i o n  
p o i n t  Y o f  t wo  b e s t  f i t t i n g  s t r a i g h t  l i n e s  i n 
a s e mi - l o g a r i t mi c  l o a d  s e t t l e me n t  d i a g r a m,  ( Fi g .

7) ,  b r i n g s  t h e  Q^ L - v a l u e s  up  t o
r  ( L 1 r

f o r  p i l e  P1 a n d  = 1 6 8 0  kN f o r  P2 .

I  s u c h  f a i l u r e  l o a d s  a r e  g a t h e r e d .

1 5 5 0  kN 

I n  T a b l e

ANAL YSI S OF THE PI L E BEARI NG CAPACI TY

a ) Us i n g  De B e e r ’ s me t h o d  ( 19 7 1 )  f o r  d r i v e n  p i l e s ,  
t a k i n g  i n t o  a c c o u n t  t h e  s c a l e  e f f e c t  o f  p i l e  
b a s e  d i a me t e r  v e r s u s  c o n e  d i a me t e r ,  ou t  o f  e a c h  
me n t i o n e d  CPT- r e s u l t  t h e  u l t i ma t e  u n i t  p o i n t  
b e a r i n g  c a p a c i t y  ^ i 9  d e d u c e d  f r o m t h e  c o n e

r e s i s t a n c e  v a l u e s  q c>

Th e  CPT- r e s u l t s  o b t a i n e d  f r o m ma n t l e  c o n e  t e s t s  
a l t h o u g h  b e f o r e h a n d  we r e  a d a p t e d ,  b e c a u s e  wi t h  
t h i s  e x t e n d e d  c o n e  t y p e  s o me  r e s i s t a n c e  me a s u ­
r ed  at  l e v e l s  a b o v e  i t s  p o i n t  i n f a c t  a l s o  i s  
i n c l u d e d  i n t h B c o n e  r e s i s t a n c e  me a s u r e me n t .  I n

TABL E I

As s u me d  t o t a l  f a i l u r e  l o a d  Q
( L)

f r o m t e s t  r e s u l t s

Te s t Ob s e r v e d Va n  d e r  Ve e n Ch r i s t i a e n s
p i l e c r i t e r i o n c r i t e r i o n

P1 1 5 6 0  kN 1 5 8 0  kN 1 5 5 0  kN

P2 1 7 6 5  kN 1 7 5 5  kN 1 6 8 0  kN

2- :

- , 7 B 1 k N - i - 9 f ik N '

6  • -  2 0 k N - H 2 2 0 k N /

Û.  16- -

?l ) kN

TIME in mi nu tes

10 2 0  4 0  60
-H H -

22; kN- >t l 8k Ns

¿18 k N -> -6 8 3 k N \

1092 kN -*-1?17kN

bS»KN- ^78l kN' ^-

9 & 0 kN -H Q 9 2 kN f

i H£] ^ - * - 1364kN

R E L O A D IN G

J ° k N- >- | 523k N

Z WEVEGEM 

Test  pi l e PI  

8 / 5 / 8 4
X I

I I_ L_L

'I I ME i n mi nut es  
5 10 2 0  4 0  60

Fi g. 4 Ti me - s et t l ement  r esul t s
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TOTAL VERTI CAL LOAD Q i n kN
. n 2on f i nn mnn  unn

TOTAL VERTI CAL LOAD Q i n kN 
0 200 600 1000 1400 1800

I Q = 898kN
Q = ■ 

1331 kN 
X B

F i g . 5 Ve r t i c a l  l o a d  v e r s u s  p i l e  h e a d  s e t t l e me n t

c o mp a r i s o n  wi t h  t h e  s i mp l e  c o n e  wi t h  c l o s i n g  nu t  
t h e r e f o r e  a d e c r e a s e  ha s  t o  be  t a Ke n  i n t o  a c c o u n t .  
Fo r  c l a y s  and  v a l u e s  of  t h e  c o n e  r e s i s t a n c e  q^

( Fi g .  3)  o f  2 MN/ m2 < q^  < 4 MN/ m2 s u c h  dr . c r eas e

Aq c h e r e  i s  d e s c r i b e d  p r o p o r t i o n a l l y  as  :

0 , 4  MN/ m2 < Aq  < 0 , 0  MN/ m2 . 
c

On  Fi g .  3,  e a c h  of  t he c o r r e s p o n d i n g  

i s  d r a wn ,  a l l o wi n g  t o o b t a i n  t h e  q

q . - c u r v e s  
r , b

, - v a l u e  at  
r , b , o

t he p i l e  t i p  l e v e l ,  c o r r e s p o n d i n g  t o e a c h  o f  t h e
CPT- r e s u l t s .  At  t h e  s a me  l e v e l ,  0 i s  t h e  c u -

s , t , o
mu l a t e d  l a t e r a l  r e s i s t a n c e  me a s u r e d  on  t h e  c o n e  
p e n e t r a t i o n  t u b e s  ( d^  = 0 , 0 3 6  m) .

I n Ta b l e  I I ,  f o r  a l l  CPT - r e s u l t s  ( a d a p t e d  f o r
t he  e x t e n d e d  ma n t l e  c o n e  r e s u l t s ) ,  t h e  v a l u e s  of

„  „ ( c )  C ( c )  , n ( c ) ,
q i  0 . i  Q . ; F a n d  Q a r e  g i v e n ,^ r , b , o  s , t , o  r , b  « n ^  &
i n wh i c h

Q
( c)  
r , b

™D b

r ,  b  ,  o

F t c )  = Qp , s s , t , o 

and

j u l t i ma t e  p o i n t  b e a r i n g

Ds  j  u l t i ma t e  s h a f t  b e a r i n g  
ds

= 0
( c )  
r , b

- ( c )  
P.  c

( 1  ) 

( 2 )

( 3 )

0, 98 0,99

F i g . 6 Fa i l u r e  l o a d  f r o m Va n  d e r  Ve e n - c r i t e r i o n  

TOTAL VERTICAL LOAD Q in kN

F i g . 7 Fa i l u r e  l o a d  f r o m Ch r i s t i a e n s - c r i t e r i o n

P
n n

or ,  wi t h  ri .

r , b , ma x p , s , ma x ( 4)

TABL E I I

Re s u l t s  o f  c a l c u l a t e d  b e a r i n g  c a p a c i t i e s  o u t  o f
CPT

CPT ^ r , b , o
( M)

m2

Qs , t , 0

( KN)

r , b

t KN)

F C O
p, s

t KN )

o t c)r

t KN )

( a d a p t e d ) S1 2 , 5 0 71 415 , 5 90 7  , 2 1 3 2 2 , 7
S3 2 , 55 77, 6 4 24  , 0 9 9 1 , 6 1 4 1 5 , 6
S7 2,  B2 90, 6 4 69  , 3 115  7, 7 1 627

( a d a p t e d ) S* 1 2 , 80 00, 3 4 65  , 3 1 0 2 6 , 1 1491  , 4
( a d a p t e d ) 3* 2 2 , 7 5 74 , 9 4 57  , 0 95 7  , 1 1 4 1 4 , 1

S4 2 , 9 6 06 , 4 491 , 9 1 1 0 4 , 0 1 5 9 5 , 9
S 5 3, 01 95 , 0 500 , 2 1 2 1 3 , 9 1 7 1 4 , 1
S6 2 , 8 9 91 , 3 480 , 3

CDCOCO 1 6 4 6 , 9

P f o r  t e s t  p i l e  P1 b e c o me s  : P1 = 7 3 0 , 9  KN 
n

P f o r  t e s t  p i l e  P2 b e c o me s  : P2 = 9 4 4 , 0  KN 
n

b)  Th e  d e v i s i o n  i n t o  p o i n t  and  s h a f t  b e a r i n g  c a ­
p a c i t y  c a n  be  ma d e  u s i n g  Va n  We e l e ’ s me t h o d  ( Van  
We e l e ,  1 9 5 7 ) .
I n Ta b l e  I V t h e  d a t a ,  o u t  o f  t he  t e s t  l o a d i n g  r e ­
s u l t s ,  n e e d e d  i n t h i s  r e s p e c t ,  a r e  g a t h e r e d .

Th e  u l t i ma t e  s h a f t  b e a r i n g  c a p a c i t y  F 
c a l c u l a t e d  ( Van  I mpe ,  1 9 0 4 )  as  :

( L)

. ( L ) QA ÙQ
¿ V

AQ

/ 0

( 1
,  I  

n K  Ë n

t h e n  i s

( 5)

wh e r e
s . t . x

dx

J t . Q„
( 6 )

Ou t  o f  t h e  d a t a  i n Ta b l e  I I ,  s o me  ma x i mu m a n d  mi ­
n i mu m v a l u e s  a r e  d e r i v e d  i n Ta b l e  I I I  i n o r d e r  t o 
g e t  an e s t i ma t i o n  o f  t he  a l l o wa b l e  b e a r i n g  c a p a ­
c i t y  .
F r o m t h e  Ta b l e  I l l - d a t a ,  t on n e x t  p a g e ) ,  a l l o ­

wa b l e  b e a r i n g  c a p a c i t i e s  P we r e  c a l c u l a t e d  as  :

s , t , o 

I  = 13 m

E = 2 6 , 5  k N/ mm2 

£1 = 0 , 1 1 5 9  m2

Ou t  o f  t h e  CPT - r e s u l t s  ; CPT- S1  f o r  t e s t  p i l e  P1
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T A UL E  I I I

De r i v e d  v a l u e s  f r o m t a b l e  I I

Va l u e s  f r o m CPT at  o r  a r o u n d  t he  

t e s t  p i l e

Va l u e s  f r o m CPT - o v e r a l l  s p r e a d i n g

CPT

nr

Te s t  

p i l e  

n r

r , b, max

( k N)

Q1* ’ . 
r,  b, mi n

( k N)

p ( x)

p, s; ma x

( k N)

p ( x)  

p, s, mi  n

( kN)

D( 0)  
r ,  b, max

( k N)

Q t 0K ■r ,  b, mi n 

’( k N)

F(°) 
p,  s , max  

( k N)

F t ° ) . 
p,  s , mi n

( kN)

n2 =

® r  ,° b, ma x

n 3 = 

p ( o )  

p,  s , max

Q ( 0 1 . 
r ; b , mm

F 1 0 1 . 
p, s, mi  n

S1 ,

S3,

S7

P1 4 1 5 , 5 90 7  , 2 5 0 0 , 2  

f o r  P1 

and  

f o r  P2

4 1 5 , 5  

f o r  P1 

and  

f o r  P2

1 2 1 3 , 9  

f o r  P1 

and  

f o r  P2

907  , 2 

f o r  P1 

a n d  

f o r  P2

1 , 20 

f o r  P1 

and  

f o r  P2

1 , 34 

f o r  P1 

an d  

f o r  P2S* 1'
S 2 ,

S 4 , S 5 , 

S6

P2 500 ,  2 45 7  , 0 1 2 1 3 , 9 957  , 1

TABLE IV

Data from F ig .3 a ,b -p ile  loading tests

Pile
nr

Total 
measured 
settle­
ment of 
pile head 

(mm)

Measured 
plastic 
settlement 

of the 
pile head 

(mm)

Elastic
uprising

V sx‘  sxO

(mm)

Pile
load

t kN )•

0 ■=
D -0 B A

(kN)

V = 

V VA

(mm)

P1 V  ^ 5S
s = 12058D '

s = 2,140 
Ao

Vft = 3,415 

VQ - 5,273

Qa = 1217 

Qg = 1523
306 1,858

P2 sA= 5,493 

sB= 7/93
V 2'113
sa = 3.163 

0

VA = 3,380 

V0 = 4,630 □

Qa = 1331 
0B= 1468

137 1,250

b u t e d  on t h e  one  h a n d  t o t he  f a c t  t h a t  t h e  t i me  

i n t e r v a l  o f  60  d a y s  b e t we e n  t h e  t wo  l o a d i n g  t e s t s  

i n t h i s  c a s e  wa s  r a t h e r  s ma l l  ; on  t h e  o t h e r  h a n d  

i t  i s  t h o u g h t  t h e  e f f e c t  o f  t h e  p l a s t i c  r e mo u l ­

d i n g  and  d i s t u r b i n g  of  t h e  s o i l  wh i l e  s c r e wi n g  

i n t he f l a n g e s  at  t h e  t i p ,  wa s  n e u t r a l i z e d  by  t h e  

n o t i c e d  d r a g g i n g  ou t  o f  s o me  c l a y  a r o u n d  t h e  d r i ­

v i n g  l a t s ,  s c r e wi n g  ou t  t h e  s t e e l  t u b e s .

F r o m e q u a t i o n  ( 5)  a n d  Va n  We e l e ' s  me t h o d  t b e  b e a -

r i n g  c a p a c i t y  s h a r e  o f  t h e  p i l e  s h a f t

< Li

t h i s  c a s e  o f  p i l e  l o a d i n g  t e s t s  s e e ms  t o  e x c e e d  

f F sithe predicted ra t io  | ^c ^J about 10 %.

TABLE V

and CPT-S6 , fo r  te s t p ile  P2, one gets :

"(P1) = 0,306 and n(p2) = 0,333
From equation (5) and Table IV, i t  can be d e r i­
ved :

f o r  p i l e  P1 : F i U  = 1 1 9 0  kN 
p ,  s

f o r  p i l e  P2 : F ( L ]  = 1 3 5 0  kN 
p , s

T h e  u l t i m a t e  p o i n t  b e a r i n g  c a p a c i t i e s  o u t
r , b

o f  t h e  l o a d i n g  t e s t  r e s u l t s ,  t h e n  b e c o m e  :

te s t p ile  P1 : Q tL  ̂ = Qt L) - F tL) = 1560-1190=370 kN r ,  b r  p, s

tes t p ile  P2 : QtL  ̂ = 1765 - 1350 = 415 kN. 
r , b

F o l i o w i n g  t h i s  c a l c u l a t i n g  m e t h o d  t h e  i n c r e a s e  
o f  t h e  r u p t u r e  l o a d  b y  a b o u t  11% i s  a l m o s t  e n t i ­

r e l y  d u e  t o  t h e  u l t i m a t e  s h a f t  b e a r i n g  u p r i s i n g .  

C o m p a r i n g  o f  t h e s e  r e s u l t s  w i t h  a l l  f r o m  s u r r o u n ­
d i n g  C P T - r e s u l t s  c a l c u l a t e d  v a l u e s  ( i n  T a b l e  I I ) ,  

l e a d s  t o  t a b l e  V - r e s u l t s .
A l t h o u g h  a t  s t a r t  a m u c h  h i g h e r  f a i l u r e  l o a d  t o  

b e  m e a s u r e d  i n  t h e  t e s t i n g  o f  P2 ( v e r s u s  P 1 ) w a s  

e x p e c t e d ,  ( b e i n g  i n  a c c o r d a n c e  w i t h  t h e  a s s u m p ­

t i o n  o f  s o me  r e  c o n  so  1 i d a t i o n  o f  t h e  c l a y  l a y e r )
o u t  o f  t h e  r a t i o  q ( L ) / q ( c ) i n  T a b l e  V i t  w a s  d i s -  

r  r

c o v e r e d  t h i s  i s  n o t  t h e  c a s e .  I n  t h i s  c a s e  n o  i n ­

f l u e n c e  o f  a n y  r e c o n s o l i d a t i o n  o n  t h e  b e a r i n g  c a ­
p a c i t y  w a s  d e d u c e d .  T h i s  p r o b a b l y  c a n  b e  a t t r i ­

out of CPT-results 
around pile

out of pile loa­
ding tests

CPT
nr

Pile
nr

(kN)

FCO
p,s

(kN)

F(c)
p,S

(kN)

FCU
p,s

(kN)

FÍU
P, s 

(%)(%)
S1
S3
S7

P1
1322,7
1415,6
1627

907,2 
991,6 

1157,7

68,6

70.0
71.1

1560 1190 76,3
1,18
1, 10

0,96

S*1
S*2
54
55
56

P2

1491,4
1414.1
1595.9
1714.1
1646.9

1026.1
957,1

1104,0
1213,9
1166,6

68,8
67.7 
69,2
70.8
70.8

1765 1350 76,5

1,18 
1,25 
1, 11 

1 ,03 
1,07

C ONCL US I ON

Fo r  t he  At l a s  p i l e  of  Fi g .  1b,  t h e  t o t a l  b e a r i n g  

c a p a c i t y ,  as  a f i r s t  a p p r o x i ma t i o n ,  c a n  be  p r e ­

d i c t e d  f r o m CPT - r e s u l t s  u s i n g  a c a l c u l a t i o n  me ­

t h o d  d e v e l o p e d  f o r  d r i v e n  p i l e s ,  a f t e r  c o r r e c t i n g  

me a s u r e d  CPT - c o n e  r e s i s t a n c e s  wh e n  u s i n g  e x t e n d e d  

ma n t l e  c o n e .  L o a d i n g  t e s t  r e s u l t s  i n t h i s  c a s e  a r e  

s h o wi n g  f a i l u r e  l o a d s  e x c e e d i n g  a b o u t  10 % t h e  me n ­

t i o n e d  p r e d i c t e d  v a l u e s .
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( c )
T h e  c a l c u l a t e d  p r e d i c t i o n s  f o r  F s t a r t i n g

p  $ s

f r o m t h e  t o t a l  l a t e r a l  f r i c t i o n  Q . i n  C P T -
s  , t ,  o

r e s u l t s ,  a r e  u n d e r e s t i ma t i n g  t h e  r e a l  s h a f t  b e a ­

r i n g  c a p a c i t y  o f  t h i s  t y p e  o f  s c r e w  p i l e .

Ou t  o f  t h e  t e s t  r e s u l t s  o f  me a s u r e d  r u p t u r e  l o a d  

a n d  u s i n g  e q u a t i o n  ( 5 ) ,  i t  l o o k s  ( T a b l e  V)  a s  t h e  

s h a r e  o f  t h e  s h a f t  b e a r i n g  i n  t o t a l  f a i l u r e  l o a d  

w i t h  t h i s  A t l a s - p i l e  i s  a b o u t  1 0  % h i g h e r  t h a n  

p r e d i c t e d  f r o m C P T - r e s u l t s .

No  i n f l u e n c e  w a s  d e t e c t e d  o f  s o me  r e c o n s o l i d a ­

t i o n  e f f e c t  o n  t h e  b e a r i n g  c a p a c i t y  i n  a  t i me  

i n t e r v a l  o f  6 0  d a y s  b e t w e e n  t h e  t w o  l o a d i n g  

t e s t s .
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