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S YN OP S IS  : T his  pape r  e valuate s  the  s oil s tress  change s  a round a  S ocofonda  P CS  auge r  p ile  u s ing  the  dila tome te r  te s t.

Re s ults  o f  thre e  tes t s ites  are  r e por te d. T he  e va lua tion o f  the  e xe cution parame te rs  and othe r  e xte rnal influe nce s  are  ga the re d thr ough D M T  - measurements  

d ur in g  ins ta lla t ion  o f  the  p ile . T he  pape r  fur the r  de s cr ibe s  a compar is on o f  the  re s ults  o f  s o il inve s tiga tion at d iffe r e nt s tages  be fore , d ur ing  and afte r  p ile  

ins ta lla t ion.

IN T R O D U C T IO N

T he  be a r ing  capac ity , e s pe cia lly  the  s haft fr ic t ion , o f  auge r  pile s  is  

s trongly de pe nde nt o n the  e xe cution parame te rs  o f  the  p ile . PCS-  pile s  

(Pre s s ur ize d Concre te  Scre w- pile s ) ins ta lle d w ith  a cont inuous  auge r  are  

br ought  to  de pth caus ing  no  o r  a  ve ry  lim ite d  s o il d is place me nt . Dur in g  

cas ting the  concre te , an a dditiona l pre s s ure  is  applie d o n  the  fre s h concre ­

te . F o r  this  type  o f  p ile , the  e xe cution parame te rs  are  the  dow nw ar d force  

d ur ing  pe ne tra t ion N L, the  torque  M :, r o ta t ion speed (downwar ds ) Dj, 

d ow nw ar d ve loc ity  o f  the  auge r  V;, upw a rd  ve loc ity  vu, upw a rd  fo r ce  N„, 

concre te  pre s s ure  o’b, the  r a t io  diame te r  auge r  to diame te r  s te m, the  pitc h  

(fo r  a lle  the  dis cus s e d p ile s , p  was  45  cm) o f  s c re wing d ow n , and the  

qua lity  o f  the  concre te  and the  w a y  o f  cas t ing. T his  is  an impor tant  fac tor  

gove r ning  the  a r ching  e ffe ct and de te r mining  the  real fre s h concre te  

pre s s ure  in  e q uilib r ium w ith  the  tota l hor izonta l s oil s tresses . By  the  use  

o f  hype rplas tifie r s , the  W / C  r a tio  c an be  lim it e d  to 0 .45  and the  cubic  

s tre ngth nowadays  reaches  4 5 N/ m m 2 and highe r .

All o f  these  parame te rs  are  c ont inuous ly me as ure d (each 80 m m ) dur ing  

p ile  ins ta lla t ion.

T YP E  O F  P IL E

Ge ne ra lly  the  PCS- auge r  pile s  are  us ing  an inne r  s te m diame te r  o f  100 

m m . Du r in g  cas ting o f  the  concre te  an ove rpre s s ure  o f  2  to 4  ba r  is  

applie d o n the  fre s h concre te , w hile  the  auge r  is  r e gaine d s low ly . T his  

pr oce dure  doe s n’t  caus e  v ibr a t ions . Afte r  cas ting the  concre te , the  r e infor ­

ce me nt is  b rought  into  the  p ile  us ing  a v ibr a to r . Eve ntua l d ifficultie s  can 

be  a voide d us ing  a gre ate r  inne r  s te m diame te r . So the  re inforce me nt can 

be  place d ins ide  be for e  cas ting the  concre te . T he  oute r  diame te r  fo r  s uch 

pile s  range s  be twe e n 35 and 45 c m. T he  h igh  torque  (100  k N m ) tha t  can 

be  applie d  avoids  e xcavating, too  much o f  s oil and a llows  fo r  pe ne tra t ion  

in  r e s is tant be a r ing  laye rs . T he  de gre e  o f  s oil d is place me nt can be  de du ­

ced o ut  o f  the  ove r c ons umption  (occ) o f  concre te , de fine d as :

occ  =  Vb~ VP x  100 (in  %) (1)
' b

in  w h ic h :

Vk =  concre te  v o lum e  cons umption

V p =  the ore tica l v o lum e  o f  the  p ile  w ith  kn ow n  n om ina l dime ns ions .

T his  parame te r  (occ) g ive s  a me an v a lue  and hide s  loca l e ffects  s uch as  

lense s  o r  laye rs  whe re  a highe r  e xcavation a nd/or  s oil d is place me nt  

r e s ult ing  in  va r y ing  concre te  cons umption  e xis ts . F o r  the  dis cus s e d pile s , 

the  ove r c ons umption  was  16 % for  the  tes t s ite  at Oude naa r de , 28  % for  

De nde rmonde  and 95  % fo r  Doe l- te s t s ite s . T he  h igh  ove r cons umption at 

Doe l is  m a in ly  d ue  to  the  fac t  that the  uppe r  laye r  (0 to - 8.00) is  c ompo ­

sed o f  dre dge d mate r ia l and to  the  pre se nce  o f  anothe r  ve ry s oft laye r  o n  

the  le ve ls  fr o m  - 8,70 to  - 10.30.

S O IL  T E S T  P R O G R A M

For  each p ile , the  fo llo w in g  te s t s oil re s ults  are  ga the re d : (CP T ) e le c tr i­

cal cone  pe ne tra t ion te s t be for e  e xe cut ion o f  the  p ile  ; (DMT 1 - A) DMT -  

tes t be for e  ins ta lla t ion  o f  the  p ile  a t 1 ,5  time s  p ile  diame te r  o ut  o f  the  

ce nte r  o f  the  p ile . In  a dd it io n, d u r in g  ins ta lla t ion o f  the  p ile , a DMT 1- B  

te s t is  pe r for me d w ith  the  DMT - blade  ins ta lle d at a  fixe d de pth. T he  A-  

r e ading o f  the  D M T  curve  was  cons ide re d e quiva le nt  to  a n oe dome te r  

t ime - de for mation curve . U s in g  Cas agr ande ’s log  t / fit t ing  me thod : t , , » , ^ , 

was  de te r mine d be for e  the  s tar t o f  the  pile s  ins ta lla t ion. P ile  ins ta lla t ion  

s tarted w he n the  de cre as ing r a t io  o f  A- re adings  be came  less  tha n 5  

kP a /hour . By  th is , c ons o lida t ion  and r e lax a tion, due  to  the  ins ta lla t ion o f  

the  D M T  blade  d id  o nly  have  a  ne gle ge able  influe nce  o n  the  me as ure ­

me nts  la te ron d u r in g  p ile  ins ta lla t ion. F in a lly  a  (DMT - l- C) tes t afte r  in ­

s ta lla t ion o f  the  p ile  at 1 ,5  time s  p ile  diame te r  o u t  o f  the  ce nte r  o f  the  p ile  

was  p e r for me d. T he  me mbr ane  is  o r ie nte d towards  the  p ile  s haft.

F o r  the  o r ie nta t ion o f  the  b lade , one  has  tw o  pos s ibilit ie s  :

r adia l po s it io n (me mbrane  towards  the  p ile ). T he  advantage  he re  is  

the  d ir e c t  me as ure me nt o f  ho r izonta l s tress  va r ia t ion . F o r  la rge  s oil 

dis place me nts , a r c h ing  e ffe ct can occur  a round the  blade .

-  tange ntia l po s it io n : the  advantage  is  a  s ma lle r  d is turbance  o f  the  

in it ia l s tress  fie ld  a round the  p ile . O n  the  othe r  ha nd  as  lo ng  as no  

cle ar  r e la t ions hip e xis ts  be twe e n the  p r in c ip le  s tress  change s , the
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in t e r p r e t a t io n  o f  s u c h  D M T  r e a d in g s  w it h  t a n g e n t ia l b la d e  o r ie n t a t io n  

m a in ly  s ta y s  d if f ic u lt .

T h e  a im  o f  t h is  r e s e a r c h  p r o g r a m  w a s  t o  e v a lu a t e  t h e  e ffe c t  o f  P C S  p ile  

in s t a lla t io n ,  in  s a n d y  la y e r s ,  o n  t h e  s u r r o u n d in g  s o il s t r e s s  f ie ld .

D IS C U S S IO N  O F  T H E  T E S T  S IT E S  

Doe l- te s t s ite

T h e  r e s u lt s  o f  t h is  t e s t  s it e , w it h  a ll o f  t h e  d if f ic u lt ie s  lin k e d  n o r m a lly  t o  

e a c h  n e w  r e s e a r c h  e x p e r ie n c e  h a v e  b e e n  d is c u s s e d  in  a n  e a r lie r  p a p e r  

P e if fe r  e t  a l (1 9 9 1 ) .

De n de r m onde - tc s t  s ite

T h e  r e s u lt s  o f  t h e  f ie ld  t e s t s  a r e  g iv e n  in  F ig .  1 a ,b , c  a n d  2 .

DENDERMOCE -  DMT -  1B measurement

F ig .  l a .  D M T - r e s u lt s  a t  D e n d e r m o n d e

qc I MPa] fs (MPa)

F r o m  t h e  lin e a r ly  in c r e a s in g  C P T  in  t h e  s a n d la y e r s  w h e r e  t h e  D M T  (1 - B) 

is  in s t a lle d ,  it  b e c o m e s  e v id e n t  t h e  s a n d la y e r  w a s  n o r m a lly  c o n s o lid a t e d .  

T h e  s t a r t in g  D M T  A- r e a d in g  is  s lig t h ly  h ig h e r  t h a n  e x p e c te d  p r o b a b ly  d u e  

t o  t h e  lo c a l in c r e a s e d  s t r e s s  f ie ld  a r o u n d  t h e  b la d e .  T h e  D M T - m e m b r a n e  

is  d ir e c t e d  t o w a r d s  t h e  p i le  c e n t r e . T h e  s c r e w in g - in  e n e r g y  r e s u lt in g  in

DMT installed at depth D= 75m.

«
p l ' j  IS ^jDMT r a d a l. 

Q.«ni|
Lpile ‘ 165m.

F ig .  l c .  D M T - IB  r e s u lt  a t  D e n d e r m o n d e

PCS Auger Downward Rotational Vertical
concrete retrieving torque speed penetration
pressure speed speed
(kPa) Im/H) (MPa) ItrAiin) |m/H)

B 200 400 8 2 50 SOD 0 20 «  B 25 SO 0 250 500

F ig .  2 .  P C S - p ile  in s t a lla t io n  p a r a m e t e r s  a t  D e n d e r m o n d e  te s t  s it e

v e r y  h ig h  d o w n w a r d  p e n e t r a t io n  in  t h e  c o h e s iv e  t o p  la y e r s ,  in d u c e s  e x ce s s  

p o r e  w a t e r  p r e s s u r e s  a n d  "h e a v y  l iq u id  p r e s s u r e s " w h ic h  c o m p e n s a t e  a  

n o r m a lly  e x p e c te d  s o il r e la x a t io n .  W h e n  t h e  a u g e r  pa s s e s  b y  a t  D M T -  

le v e l,  t h e  w h o le  o f  t h e  r e m o u ld e d  s o il c o lu m n  a lo n g  t h e  a u g e r  b e in g  m o r e  

o r  le s s  in  s u s p e n s io n ,  in d u c e s  fo r  t h e  r e s t  o f  t h e  s c r e w in g  d o w n  m o v e ­

m e n t  a  r e m a r k a b le  t o t a l s tr e s s  in c r e a s e  (w a te r  p r e s s u r e  in c r e a s e ).  O n e  s o  

c a n  e a s ily  e x p la in  a n  in p u t  o f  to ta l s t r e s s  in c r e a s e  o f  o r d e r  o f  S  3 0  k P a . 

O b v io u s ly ,  t h e  w a t e r  o v e r p r e s s u r e  fa d e s  o u t  w it h  t im e .  D u r in g  t h e  c a s t in g  

p r o c e s s  t h e  t o t a l s t r e s s e s , in d u c e d  b y  t h e  fr e s h  c o n c r e t e  a r e  d e te c t e d , 

e x p e c ia lly  a g a in  s t a r t in g  a t  t h e  le v e l o f  t h e  b la d e .  T h e  f in a l D M T  A-  

r e a d in g  is  a p p a r a n t ly  f la t t e n in g  o u t  a t  a b o u t  1 6 0  k P a ,  b e in g  a lm o s t  5 0  k P a  

h ig h e r  t h a n  t h e  s t a r t in g  v a lu e .  F r o m  t h is  p o in t  o f  v ie w  t h is  p ile  s y s te m  

w o u ld  b e  s o m e w h a t  b e n e f ic ia l t o  t h e  s o il- c o n d it io n .  O n e  h o w e v e r  m u s t  b e  

c a r e fu l s in c e  o n ly  D M T  A- r e a d in g s , p e r fo r m e d  s o m e  d a y s  a fte r  p ile  

in s t a lla t io n  w o u ld  in d ic a t e  r e lia b le  m o r e  r e s u lt s . In  F ig .  2  D M T 1 - A / 1 - C  

o n e  s e e s  s u c h  d if fe r e n c e  b e t w e e n  t h e  D M T - t e s t  b e fo r e  a n d  a ft e r  fu ll  p ile  

in s t a lla t io n  in d ic a t in g  t h a t  t h e r e  is  a lm o s t  n o  c h a n g e  in  h o r iz o n t a l s tr e s s  

in d e x  a n d  c o n s t r a in e d  m o d u lu s .
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O u d e n a a r d e - t e s t  s it e OUOENAARDE -  DMT -1B  measurements

T w o  p ile s  w e r e  e x a m in e d  a t  t h is  s it e  ; p ile s  n °  2 0 5  a n d  n ” 2 0 7 .  

T h e  r e s u lt s  a r e  g a t h e r e d  in  F ig .  3 , 4  a n d  5 .

F ig .  3 a .  D M T - r e s u lt s  a t  O u d e n a a r d e

$  ■ 
* I Otim.

DMT installed at depth D= 720m.

A  DMT tangential 

- i

Pie n°205 

Lpiu= 13m

F ig .  3 b .  In it ia l  C P T  r e s u lt s  a t  O u d e n a a r d e

OUDENAARDE -  DMT - 1 B  me as ure me n t

DMT ins t a lle d  a t  d e p th  D= 7.20m.

Time (mini F r o m  t h e  F ig .  4 b , t h e  ( t a n g e n t ia l)  D M T - 1 B  a n a ly s is  o n  p ile  n °  2 0 5

in d ic a t e s  t h a t  s o il a r c h in g  is  b u il t  o p  g r a d u a lly  d u r in g  s c r e w in g  d o w n  - of 

F ig . 4 a .  D M T  IB  p ile  n °  2 0 7  r e s u lt  a t  O u d e n a a r d e  t h e  a u g e r ,  r e s u lt in g  in  a  g e n e r a l o v e r a ll (g r a d u a l)  d e c r e a s e  o f  t h e  A - v a lu e

P CS Aug e r  Downward Ro ta t io na l V e r t ic a l

c o nc r e te  re tr ie ving to r q ue  s pe e d pe ne t r a t io n 

pre s s ure  s pe e d s pe e d

( k P a )  (m / H l (MP a ) ( t r / m in l (m / H )

F ig .  5 .  P C S - p ile  n °  2 0 5  in s t a lla t io n  p a r a m e t e r s  r e c o r d e d  a t  O u d e n a a r d e

471



w it h  s o m e  p e a k s  m  b e t w e e n ,  p r o b a b ly  d u e  t o  c o lla p s e s  o f  fo r m e r  a r c h e s  

w h ile  t h e  a u g e r  c o n t in u e s  t o  p e n e t r a t e . T h e  fu r t h e r  g e n e r a l d e c r e a s e  a fte r  

D M T  A - r e a d in g  d u r in g  c a s t in g  t h e  fr e s h  c o n c r e te , o n ly  s h o w s  t h e  g r a d u a l 

o u t f a d in g  in f lu e n c e  o f  t h e  s o il a r c h in g  w it h  in c r e a s in g  fr e s h  c o n c r e te  

w e ig h t .

F r o m  t h e  r e a d in g s  fo r  p i le  n °  2 0 7 ,  w it h  r a d ia l D M T - 1 B  r e a d in g s ,  a  lo t  o f  

in t e r e s t in g  d iffe r e n c e s  w it h  t h e  p r e v io u s  a n a ly s is  a r e  s h o w n .  O v e r  t h e  f ir s t  

f iv e  m e t e r s , t h e  a u g e r  p e n e t r a te s  w it h  a  r a t h e r  s m a ll t o r q u e ,  b u t  w it h  a  

h ig h  d o w n w a r d  v e lo c it y  t h r o u g h  t h e  lo o s e  s ilt / s ilt y  s a n d .  T h is  r e s u lt s  th is  

t y p e  o f  d r y  a n d  o n ly  v e r y  s lig h t ly  c o h e s iv e  m a t e r ia l in  a  d r a m a t ic  d e c r e a ­

s e  o f  th e  to ta l s tr e s s  c o m b in a t io n  fe lt  b y  th e  D M T  b la d e .  T h e  fr e s h  

c o n c r e t e  p a s s in g  t h e  le v e l o f  t h e  D M T ,  t h e  c o n c r e te  p r e s s u r e  in flu e n c e s  

t r e m e n d o u s ly  t h e  A- r e a d in g  o f  th e  D M T - t o t a l s tr e s s  in  r a d ia l d ir e c t io n .  

S u c h  o v e r p r e s s u r e s  a r e  a g a in  fa d in g  o u t  in  t im e ,  p a r t ly  c o m p e n s a t e d  b y  

t h e  in c r e a s in g  fr e s h  c o n c r e t e  w e ig h t  a b o v e  t h e  D M T - m e a s u r e m e n t  le v e l.

C O N S I D E R A T IO N S  O N  P I L E  IN S T A L L A T IO N  E F F E C T S

O u r  m a in  in te r e s t  in  t h is  k in d  o f  r e s e a r c h  is  t o  f in a lly  u n d e r s t a n d  m u c h  

b e t t e r  t h e  s h a f t  c a p a c it y  o f  s c r e w  p ile s .  F o r  t h is  p u r p o s e ,  t h e  p ile  in s t a lla ­

t io n  e ffe c t s  h a v e  t o  b e  e v a lu a t e d  m o r e  c a r e fu lly  w it h  r e s p e c t  t o  th e  

e ffe c t iv e  s o il s tr e s s  c h a n g e s  a r o u n d  t h e  s h a ft .  C o m p a r is o n  b e t w e e n  D M T -  

1 - A a n d  D M T 1 - C  r e a d in g s  g iv e s  a n  in d ic a t io n  fo r  t h e  d e g T e e  o f  s u c h  

s t r e s s  c h a n g e s  in  t e r m s  o f  t o t a l s t r e s s . R e fe r r in g  to  th e  h o r iz o n t a l s tr e s s  

in d e x  ( t a b le  1) ,  t h e  r e s u lt s  o f  s u c h  c o m p a r is o n  a r e  p r e s e n te d  fo r  t h e  t h r e e  

t e s t  s it e s .

T a b le  1 . C o m p a r is o n  o f  DM T - s t r e s s  in d e x

S it e M e a s u r e d

C o n c r e t e

O v e r c o n ­

s u m p t io n

^ 'd . a f t e r  In a  c.  

y
*^D. b e f o r e  In s t .

S o il t y p e

D o e l 9 5  % 1 ,3 0 m e d iu m  d e n s e  

s a n d

O u d e n a a r d e 2 8  % 1 ,2 0 m e d iu m  d e n s e  

s a n d  ( N C )

D e n d e r m o n d e 1 6 * 1 ,0 0 m e d iu m  d e n s e

s a n d - s lig h t ly  ( O C )

M o r e o v e r ,  t h e  in c r e a s e  o f  D M T - h o r iz o n t a l t o t a l s t r e s s  in  t h e  t o p  la y e r  a n d  

t h e  d e c r e a s e  n e a r  t h e  p ile  t ip  a r e  r e m a r k a b le .  T h is  is  d ic u s s e d  in  a n  

e a r lie r  p a p e r  P e if fe r ,  V a n  Im p e ,  C o r t v r in d t ,  V a n  d e n  B r o e c k  (1 9 9 1 ) .  

B e c a u s e  a ls o  t h e  p i le  in s t a lla t io n  p a r a m e te r s  a r e  a v a ila b le ,  a  p r o p o s a l 

c o u ld  b e  t o  c a lc u la t e  t h e  id e a liz e d  s p e c if ic  s c r e w in g - in  e n e r g y  E s c . T h e  

u s e  o f  th is  s p e c if ic  e n e r g y  v a lu e  in  r e la t io n  t o  t h e  p ile  in s t a lla t io n  p a r a m e ­

t e r s  is  s u g e s te d  in  V a n  Im p e  (1 9 8 8 ) .

PCS-pl e - D0EL

F ig .  6. P C S - in s t a lla t io n  e n e r g y  fu n c t io n  as  c o m p a r e d  t o  D M T  A- r e a d in g s

DENDERMONDE -  P CS - p le

F ig .  7 .  P C S - p ile  in s t a lla t io n  e n e r g y  a n d  D M T  A- r e a d in g s  a s  a  f u n t io n  o f  

t im e

T h e  r e s u lt s  o f  s u c h  Es c - d a ta  c a n  e it h e r  b e  p r e s e n te d  in  a  t im e  r e la te d  

d ia g r a m  (F ig .  6  -  D o e l)  o r  a n  a u g e r  p e n e a t r a t io n  d e p t h  d ia g r a m  ( F ig .  7  - 

D e n d e r m o n d e ) .  In  the s e  f ig u r e s  w e  c a n  s e e  a  q u it e  g o o d  a g r e e m e n t  

b e t w e e n  D M T - A - r e a d in g s  a n d  in s t a lla t io n  e n e r g y  c u r v e s . F o r  D o e l ,  t h e  

in p u t  e n e r g y  c u r v e  is  e v e n  q u it e  s im ila r  t o  t h e  A - r e a d in g  c u r v e . P e a k s  o f  

e n e r g y - in p u t  c a n  a ls o  b e  fo u n d  o n  t h e  A - r e a d in g  c u r v e .  F o r  D e n d e r m o n d e  

o n e  s e e s  c le a r ly  t h e  e ffe c t  o f  t h e  e n e r g y - in p u t  o n  t h e  h o r iz o n t a l s tr e s s  

s t a t e  w h e n  t h e  a u g e r  pa s s e s .  O n e  a ls o  c a n  s e e  t h e  in f lu e n c e  o f  e x e c u t io n  

t im e  a n d  t im e  d e la y s  o n  t h e  f in a l s tr e s s - s ta te . A  s im ila r  a n a ly s is  fo r  

O u d e n a a r d e  a n d  a ls o  th e  e v a lu a t io n  o f  s c r e w in g  o u t  e n e r g y  is  d is c u s s e d  in  

V a n  D e  V e ld e ,  V a n  H o y e  (1 9 9 2 ) .

T h e  t o d a y ’s  a n a ly s is  in  t h is  r e s e a r c h  p r o g r a m  is  a ls o  g o in g  o u t  f r o m  

c o n t in u o u s  p r e s s u r e  m e a s u r e m e n t s  a t t h e  D M T 1 - B  b la d e  d u r in g  p ile  

in s t a lla t io n .  T o g e t h e r  w it h  p ile  in s t a lla t io n  p a r a m e t e r ,  a m o r e  c o m p le t e  

s t r e s s  f ie ld  a n a ly s is  s o  b e c a m e  a v a ila b le .

C O N C L U S IO N S

In  t h is  p a p e r  t h e  d ila t o m e t e r  is  d e s c r ib e d  a s  a  t o o l t h a t  c o u ld  h e lp  to  

e v a lu a t e  t h e  in f lu e n c e  o f  p ile  e x e c u t io n  p a r a m e t e r s  o n  t h e  s o il c o n d it io n  

a r o u n d  t h e  p ile  s h a f t .  F o r  P C S - p ile s  s o m e  in c r e a s e  o f  h o r iz o n t a l s tr e s s  is  

m a in ly  d e p e n d e n t  o n  t h e  O C R ,  s o il ty p e , d ila t a n t  c h a r a c te r  o f  th e  s o il ,  

a n d  p r e d o m in a n t ly  o n  t h e  in s t a lla t io n  d e t a ils . It  c a n  b e  d e d u c e d  t h a t  a  t o o  

lo w  a u g e r  p e n e t r a t io n  v e lo c it y  a n d  lo s s e s  o f  t im e  d u r in g  in s t a lla t io n  c a n  

a ffe c t  la r g e ly  t h e  f in a l s tr e s s  s ta te  a r o u n d  th e  p ile .

R E F E R E N C E S

V A N  D E  V E L D E ,  K .  e n  V A N  H O Y E ,  P . ,  1 9 9 2 , O n d e r z o e k  n a a r  h e t  

s c h a c h t d r a a g v e r m o g e n  v a n  b o o r p a le n  u it g a a n d e  v a n  d ila t o m e t e r p r o e f-  

r e s u lt a t e n ,  G e n t

V A N  IM P E ,  W . F . ,  1 9 8 8 , C o n s id e r a t io n s  o n  t h e  a u g e r  p ile  d e s ig n ,  ls t e  

In t e r n a t io n a l G e o t e c h n ic a l S e m in a r  : D e e p  F o u n d a t io n  o n  b o r e d  a nd  

A u g e r  P ile s ,  7 - 1 0  ju n e ,  G h e n t .

P E IF F E R ,  H . ,  V A N  IM P E ,  W . F ,  C O R T V R IN D T ,  G .  e n  V A N  D E N  

B R O E C K ,  M . ,  1 9 9 1 , A n a ly s is  o f  C F A - p ile - b e h a v io u r  w it h  D M T -  

r e s u lt s  a t  G e e l t e s t  s it e ,  4 t h  D F I  In t e r n a t io n a l C o n fe r e n c e  o n  P ilin g  

a n d  D e e p  F o u n d a t io n s ,  7 - 1 2  A p r i l ,  S t r e s a .
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