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(54)  A  method  of  making  a  sheet-pile  wall  and  a  wall  made  by 

A  composite  sheet-pile  wall  comprising  piles  (1,  2) 
driven  into  the  ground  in  spaced  relationship  and  a  screen 
(4)  of  sheet  piles  (5)  connecting  said  piles  (1,  2).  The  piles 
(1,  2)  and  the  sheet  piles  (5)  are  connected  together  by  in- 
terlocks  (6,  7).  The  wall  is  made  by  first  driving  in  the  pile 
(1,  2)  and  then  placing  the  screen  (4)  as  a  whole,  either  by 
driving  in  the  sheet  piles  (5)  all  at  the  same  time,  or  driving 
them  in  incrementally  and  alternately  at  least  two  at  a  time, 
and  in  such  a  manner  that,  in  plan  view,  the  respective  in- 
terlocks  (6,  7)  are  located  on  a  curved  line. 



A  m e t h o d   of  m a k i n g   a  s h e e t - p i l e   w a l l   and  a  w a l l   made  b y  

s a i d   m e t h o d .  

T h i s   i n v e n t i o n   r e l a t e s   to   a  m e t h o d   of  m a k i n g   a  

r e t a i n i n g   w a l l ,   in  p a r t i c u l a r   a  c o m p o s i t e   w a l l   c o m p o s e d   o f  

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

s h e e t   p i l e s   i n t e r c o n n e c t i n g   s a i d   p i l e s   and  c o n n e c t e d   to  e a c h  

o t h e r   and  to   s a i d   p i l e s   by  m e a n s   of   i n t e r l o c k s .  

Such  w a l l s ,   in   w h i c h   t h e   p i l e s   c o n s i s t   of  s i n -  

g u l a r   or   c o m p o s i t e   d o u b l e - T   s e c t i o n s   i n t e r c o n n e c t e d   by  s h e e t  

p i l e s   of   b e n t   c r o s s - s e c t i o n a l   s h a p e   a r e   known  in  t h e   a r t .  

The  d o u b l e - T   s e c t i o n s   a r e   d r i v e n   i n t o   t h e   g r o u n d   w i t h   t h e i r  

f l a n g e s   e x t e n d i n g   in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of   t h e   w a l l .  

The  d i s a d v a n t a g e   of  u s i n g   s u c h   s e c t i o n s   i n  

m a k i n g   a  c o m p o s i t e   w a l l   i s   t h a t ,   as  a  r e s u l t   of   t h e   f a c t  

t h a t   s u c h   s e c t i o n s ,   as  v i e w e d   in   c r o s s - s e c t i o n ,   a r e   e x t r e -  

me ly   r i g i d   in   t h e   d i r e c t i o n   of   t h e i r   web,   b u t   t r a n s v e r s e l y  

t h e r e t o ,   i . e . ,   in   t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   w a l l  

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

d e v i a t e   f rom  t h e   d e s i r e d   d i r e c t i o n s   as  t h e y   a r e   b e i n g  

d r i v e n   i n t o   t h e   g r o u n d .   Such  d e v i a t i o n s   c a n n o t   be  t a k e n   u p  

by  t h e   i n t e r l o c k s ,   and  as  a  c o n s e q u e n c e   s u b t e r r a n e o u s  

l e a k a g e s   o c c u r ,   t h e   r e p a i r   of  w h i c h   i s   e x t r e m e l y   e x p e n s i v e  

in  p r a c t i c e .  

I t   i s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   t o  

a v o i d   t h i s   d r a w b a c k .  

For   t h i s   p u r p o s e ,   in  a  m e t h o d   as  d e f i n e d   i n  

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

t h e s e   a r e   i n t e r c o n n e c t e d   by  a  f l e x i b l e   s c r e e n   w h i c h   i s  

p l a c e d   as  a  w h o l e   by  e i t h e r   d r i v i n g   in  a l l   t h e   s h e e t   p i l e s  



s i m u l t a n e o u s l y   or   d r i v i n g   t h e m   in   i n c r e m e n t a l l y   a n d  

a l t e r n a t e l y   a t   l e a s t   two  a t   a  t i m e ,   t h e   s h e e t   p i l e s   b e i n g  

p l a c e d   in   s u c h   an  a r r a n g e m e n t   t h a t ,   in   h o r i z o n t a l   s e c t i o n ,  

t h e i r  r e s p e c t i v e   c o u p l i n g   p o i n t s   a r e   s p a c e d   on  a  c u r v e .  

The  d i r e c t i o n   of   c u r v a t u r e   w i l l   he  s e l e c t e d   i n   d e p e n d e n c e  

u p o n   t h e   s p e c i f i c   a p p l i c a t i o n   so  t h a t   t h e   s c r e e n   i s   p r e -  

d o m i m a n t l y   s u b j e c t e d   to   t e n s i l e   f o r c e s   f r o m   g r o u n d   a n d / o r  

w a t e r   a n d / o r   a i r   p r e s e n t   on  o p p o s i t e   s i d e s   t h e r e o f .  

I f   n e c e s s a r y ,   a c c o r d i n g   to   t h e   i n v e n t i o n ,  t h e  

g r o u n d   b e t w e e n   t h e   d r i v e n - i n   p i l e s   may  be  l o o s e n e d   b e f o r e  

th.e  f l e x i b l e   s c r e e n   i s   d r i v e n   i n .  

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

i . e .   t h e  i n t e r l o c k s   l i e   on  a  c u r v e d   c y l i n d r i c a l   s u r f a c e ,  

t h e   sum  of   t h e   c l e a r a n c e   p r e s e n t   in   t h e   i n t e r l o c k s   i m p a r t s  

s u f f i c i e n t   f l e x i b i l i t y   to   t h e   s c r e e n   f o r   c o m p e n s a t i n g   f o r  

m a j o r   d e v i a t i o n s   in   p i l e   o r i e n t a t i o n   b o t h   l o n g i t u d i n a l l y  

o f   t h e   w a l l   and  a t   r i g h t   a n g l e s   t h e r e t o .  

In  o r d e r   to   m i n i m i z e   s u c h   p i l e   d e v i a t i o n s   r i g h t  

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

w a l l   a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   a r e   p r e f e r a b l y  

t u b u l a r   p i l e s .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e   s c r e e n   c o m p r i -  

s e s   a t   l e a s t   t w o ,   b u t   p r e f e r a b l y   a t   l e a s t   t h r e e   p i l e s  

to   e n s u r e   g o o d   f l e x i b i l i t y .  

The  i n v e n t i o n   a l s o   r e l a t e s   to   a  c o m p o s i t e  

s h e e t - p i l e   w a l l   made  in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n .  

In  a  p r e f e r r e d   e m b o d i m e n t   of   t h e   i n v e n t i o n ,  

t h e   c o m p o s - i t e   s h e e t - p i l e   w a l l   a c c o r d i n g   to   t h e   i n v e n t i o n  



c o m p r i s e s   t u b u l a r   p i l e s   d r i v e n   i n t o   t h e   g r o u n d   in   s p a c e d  

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

e q u i p p e d   w i t h   one  or   more   l o c k   n e e d l e s ,   w i t h   a  f l e x i b l e  

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

s h e e t   p i l e s   b e i n g   i n t e r c o n n e c t e d   by  i n t e r l o c k s ,   w h i c h  

s c r e e n   c o m p r i s e s   a t   l e a s t   two  s h e e t   p i l e s   and  i s   c o n n e c t e d  

to   t h e   p i l e   l o c k   n e e d l e s ,   s a i d   l o c k   n e e d l e s   and  t h e   i n t e r -  

l o c k s   b e t w e e n   t h e   s h e e t   p i l e s   e x t e n d i n g   in  a  c u r v e d   s u r f a c e .  

F o r   o p t i m u m   s t r e n g t h   and   f l e x i b i l i t y   of   t h e  

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

e a c h   be  of   c u r v e d   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n .  

F u r t h e r m o r e ,   a c c o r d i n g   to   t h e   i n v e n t i o n ,   t h e  

l o c k   n e e d l e s   c o n n e c t e d   to   t h e   t u b u l a r   p i l e s   may  be  o f  

d u p l i c a t e   c o n s t r u c t i o n   so  t h a t   a  s e c o n d   s c r e e n   may  b e  

d r i v e n   in   b e t w e e n   two  s u c c e s s i v e   t u b u l a r   p i l e s ,   w h i c h  

s e c o n d   s c r e e n   i s   c u r v e d   away  f rom  t h e   f i r s t   s c r e e n .   T h e  

s p a c e   b e t w e e n   t h e   s c r e e n s   can   be  e m p t i e d   and   t h u s   be  m a d e  

a c c e s s i b l e   f o r   i n s p e c t i o n   in  an  e a s y   m a n n e r ,   or   i t   may  b e  

f i l l e d   w i t h   c o n c r e t e  

One  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d ,   by  way  of   e x a m p l e ,   w i t h   r e f e r e n c e   to  t h e  

a c c o m p a n y i n g   d r a w i n g .  

The  d r a w i n g   shows   in   p l a n   v i e w   two  d r i v e n - i n  

t u b u l a r   p i l e s   1  and  2  p r o v i d e d   on  o p p o s i t e   s i d e s   w i t h   a  

d o u b l e   l o c k   n e e d l e   3.  The  l o c k   n e e d l e s   n e e d   n o t   be  i n  

e x a c t   d i a m e t r i c a l   o p p o s i t i o n   to   e a c h   o t h e r .   I t   i s   s u f f i c i e n t  



f o r   t h e m   to  be  p r o v i d e d   on  t h e   f a c i n g   s i d e s   o f   t h e   p i l e s .  

E x t e n d i n g   b e t w e e n   t h e   p i l e s   i s   a  f l e x i b l e   s c r e e n   4,  w h i c h  

i s   c u r v e d   t o w a r d s   t h e   w a t e r   s i d e ,   d e s i g n a t e d   by  W.  S c r e e n   4 

i s   c o m p o s e d   o f   a  p l u r a l i t y   of   s h e e t   p i l e s  5 ,   w h i c h   p r e f e -  

r a b l y   e a c h   h a v e   a  c r o s s - s e c t i o n a l   s h a p e   w i t h   a  r a d i u s   o f  

c u r v a t u r e   a p p r o x i m a t e l y   c o r r e s p o n d i n g   to   t h a t   of   t h e   e n t i r e  

s c r e e n   4.  The  s h e e t   p i l e s   5  h a v e   c l u t c h e s   6  and  7,  a  c l u t c h  

6  b e i n g   a d a p t e d   to   be  s l i p p e d   i n t o   a  c l u t c h  7   to   f o r m   a  

w a t e r   r e t a i n i n g   l o c k .   At  t h e   l a t e r a l   e d g e s   of   t h e   s c r e e n ,  

c l u t c h e s   6,  7  e n g a g e   w i t h   one   h a l f   of   t h e   d o u b l e   l o c k  

n e e d l e s   3  s e c u r e d   to   t u b e s   1,  2.  In  t h e   p l a n e   of   d r a w i n g ,  

t h e   f a c i n g   l o c k   n e e d l e s   3  and   l o c k s   6,  7  o f   s c r e e n   4  a r e  

l o c a t e d   on  a  l i n e   c u r v e d   t o w a r d s   t h e   w a t e r   s i d e   W. 

A c c o r d i n g   as   t h e   c u r v a t u r e   of   t h e   s c r e e n   4  i s   g r e a t e r ,  

and   a c c o r d i n g   as  t h e   s c r e e n   c o m p r i s e s   a  l a r g e r   n u m b e r   o f  

s h e e t   p i l e s   5,  t h e   f l e x i b i l i t y   of   t h e   s c r e e n   i s   g r e a t e r .  

The  u s e   o f   d o u b l e   l o c k   n e e d l e s   3  m a k e s   i t   p o s s i b l e   t o  

p r o v i d e   a  s e c o n d   s c r e e n   4 ' ,   shown   d o t t e d   in   t h e   d r a w i n g ,  

b e t w e e n   p i l e s   1  and  2  f o r   i n s p e c t i o n   p u r p o s e s ,   w h i c h .  

s c r e e n   4'  i s   c u r v e d   t o w a r d s   t h e   l a n d   s i d e   d e s i g n a t e d   b y  

L.  The  s p a c e   b e t w e e n   s c r e e n s   4  and   4'  can   be  e m p t i e d   f o r  

i n s p e c t i o n   of   s c r e e n   4.  S c r e e n   4'  can   be  r e m o v e d   a g a i n  

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

may  be  f i l l e d   w i t h  c o n c r e t e .  

B e f o r e   s c r e e n   4  i s   d r i v e n ,  i n   t h e   g r o u n d   b e t w e e n  

p i l e s   1  and  2  may  be  l o o s e n e d ,   w h . i c h m a y   be  e f f e c t e d   i n  

known  m a n n e r   u s i n g   s a n d   d r i l l s   or   o t h e r w i s e .  



The  p i l e s   may  be  a n c h o r e d   in   t h e   c o n v e n t i o n a l  

m a n n e r .  

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

to  t h e   e m b o d i m e n t   d e s c r i b e d .   Thus   v a r i o u s   p i l e   c o n f i g u r a -  

t i o n s   and  s h e e t   p i l e   c o n f i g u r a t i o n s   may  be  u s e d ,   b u t   t h e  

a d v a n t a g e   c o n t e m p l a t e d   by  t h e   i n v e n t i o n   i s   b e s t   r e a l i z i b l e  

u s i n g   r o u n d   p i l e s ,   in  p a r t i c u l a r   t u b u l a r   p i l e s ,   and  a s  

many  f l a t ,   s l i g h t l y   c u r v e d   s h e e t   p i l e s   as'  p o s s i b l e ,   a t  

l e a s t   two .   By  v i r t u e   of  i t s   c u r v e d   c o n f i g u r a t i o n   a n d  

b e c a u s e   t h e   s h e e t   p i l e s   can  p i v o t   r e l a t i v e l y   to  e a c h   o t h e r  

in   t h e   i n t e r l o c k s ,   t h e   s c r e e n   can   a d a p t   i t s e l f   to   p o s s i b l e  

n o n - p a r a l l e l l i s m   of  t h e   p i l e s   a n d ,   i f   any  d e f o r m a t i o n  

s t r e s s   o c c u r s   a t   a l l ,   t h i s   w i l l   be  a,  s l i g h t ,   t o r s i o n a l  

s t r e s s   in  t h e   i n d i v i d u a l   s h e e t   p i l e s ,   w h i c h   w i l l   n o t   l e a d  

to   t h e   l o c k s   b e i n g   f o r c e d .  



1.  A  m e t h o d   o f   m a k i n g   a  r e t a i n i n g   w a l l   or   s h e e t -  

p i l e   w a l l - o r  i n   p a r t i c u l a r   a  c o m p o s i t e   w a l l   c o m p o s e d  

of   p i l e s   d r i v e n   i n t o  t h e   g r o u n d   in   s p a c e d   r e l a t i o n s h i p .  

and   s h e e t   p i l e s   i n t e r c o n n e c t i n g   s a i d   p i l e s   and   c o n n e c t e d  

to   e a c h   o t h e r   and  to   s a i d   p i l e s  b y   means   of  i n t e r l o c k s ,  

c h a r a c t e r i z e d   in   t h a t   a f t e r   t h e   p i l e s   h a v e   b e e n   d r i v e n  

i n ,   t h e s e   a r e   i n t e r c o n n e c t e d   by  a  f l e x i b l e   s c r e e n   w h i c h  

i s   p l a c e d ,   as  a  w h o l e   by  e i t h e r   d r i v i n g   in   a l l   t h e   s h e e t  

p i l e s   s i m u l t a n e o u s l y   o r   d r i v i n g   t hem  in   i n c r e m e n t a l l y  

and   a l t e r n a t e l y   a t   l e a s t   two  a t   t h e   t i m e ,   t h e   s h e e t   p i l e s  

b e i n g   p l a c e d   in   s u c h   an  a r r a n g e m e n t   t h a t ,   in   h o r i z o n t a l  

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

a  c u r v e d   l i n e .  

2.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   t h e   g r o u n d   b e t w e e n   t h e   d r i v e n - i n   p i l e s   i s   l o o s e -  

ned   b e f o r e   t h e   f l e x i b l e   s c r e e n   i s   d r i v e n   i n .  

3.  A  m e t h o d   as  c l a i m e d   in  c l a i m   1  or   2,  c h a r a c -  

t e r i z e d   in   t h a t   t h e   p i l e s   u s e d   a r e   t u b u l a r   p i l e s .  

4.  A  m e t h o d   as  c l a i m e d   in   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i z e d   by  m a k i n g   a  s c r e e n   of   a t   l e a s t  

t h r e e   s h e e t   p i l e s .  

5.  A  s h e e t   p i l e   w a l l   made  by  t h e   m e t h o d   a s  

c l a i m e d   in   a n y  o n e   of   t h e   p r e c e d i n g   c l a i m s .  



6.  A  c o m p o s i t e   s h e e t - p i l e   w a l l   c o m p r i s i n g   t u b u l a r  

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

w h i c h   p i l e s   a r e   on  t h e i r   f a c i n g   s i d e s   e q u i p p e d   w i t h   o n e  

or  more   l o c k   n e e d l e s ,   w i t h .  a   f l e x i b l e   s c r e e n   of  s h e e t  

p i l e s   e x t e n d i n g   b e t w e e n   s ' a i d   p i l e s ,   s a i d   s h e e t   p i l e s  

b e i n g   i n t e r c o n n e c t e d   by  i n t e r l o c k s ,   w h i c h   s c r e e n   c o m p r i s e s  

a t   l e a s t   two  s h e e t   p i l e s   and  i s   c o n n e c t e d   to   t h e   p i l e  

l o c k   n e e d l e s ,   s a i d   l o c k   n e e d l e s   and  t h e   i n t e r l o c k s  

b e t w e e n   t h e   s h e e t   p i l e s   e x t e n d i n g   in  a  c u r v e d   s u r f a c e .  

7.  A  c o m p o s i t e   s h e e t - p i l e   w a l l   as  c l a i m e d   in  c l a i m  

7,  c h a r a c t e r i z e d   in  t h a t   t h e   s h e e t   p i l e s   a r e   e a c h   o f  

c u r v e d   c r o s s - s e c t i o n a l   c o n f i g u r a t i o n .  

8.  A  c o m p o s i t e   s h e e t - p i l e   w a l l   as  c l a i m e d   in  a n y  

one  of  c l a i m s   5 - 7 ,   c h a r a c t e r i z e d   in  t h a t   t h e   l o c k   n e e d l e s  

c o n n e c t e d   to   t h e   t u b u l a r   p i l e s   a r e   of  d u p l i c a t e   c o n s t r u c -  

t i o n .  
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