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©  Draining  ditch  headwall  unit 

©  A  headwall  unit  of  one-piece  lightweight  construction. 
The  headwall  unit  (10)  comprises  a  rim  (1  1  )  surrounding  the 
mouth  of  a  central  recessed  portion  (R).  The  recessed  portion 
is  defined  by  an  inclined  or  curved  back  wall  (12),  opposed 
side  walls  (14)  and  a  preferably  flat  bottom  wall  (13).  A  bracket 
(15)  extending  rearward  ly  from  the  rear  face  of  the  back  facili- 
tates  handling  of  the  unit  and  serves  as  a  convenient  attach- 
ment  site  for  anchoring  device  (16).  When  the  unit  is  installed 
in  a  ditch  wall,  bottom  wall  is  substantially  horizontal  and  the 
rim  is  substantially  flush  with  the  ditch  wall. 
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A   headwall  unit  of  one-piece  lightweight  construction. 
The  headwall  unit  (10)  comprises  a  rim  (11)  surrounding  the  
mouth  of  a  central  recessed  portion  (R).  The  recessed  portion 
is  defined  by  an  inclined  or  curved  back  wall  (12),  opposed 
side  walls  (14)  and  a  preferably  flat  bottom  wall  (13).  A  bracket 
; (15)  extending  rearwardly  from  the  rear  face  of  the  back  facili- 
tates  handling  of  the  unit  and  serves  as  a  convenient  attach- 
ment  site  for  anchoring  device  (16).  When  the  unit  is  installed 
in  a  ditch  wall,  bottom  wall  is  substantially  horizontal  and  the 
rim  is  substantially  flush  with  the  ditch  wall. 



T h i s   i n v e n t i o n   r e l a t e s   to   h e a d w a l l   u n i t s   f o r   u s e   in   d r a i n -  

age   d i t c h e s ,   and   more   p a r t i c u l a r l y   to   a  h e a d w a l l   u n i t   o f  

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

O u t f a l l   p i p e s   a r e   p r o v i d e d   to   d i r e c t   w a t e r   d r a i n e d   f r o m  

t h e   s u r r o u n d i n g   l a n d   i n t o   d r a i n a g e   d i t c h e s .   H e a d w a l l   u n i t s  

a r e   e m p l o y e d   in   t h e   d i t c h e s   to   p r e v e n t   e r o s i o n   of  t h e   w a l l s  

and  b o t t o m   of   t h e   d i t c h .  

One  known  h e a d w a l l   u n i t   i s   c o n s t r u c t e d   f r o m   two  f l a t   c o n -  
c r e t e   s l a b s .   One  o f  t h e   s l a b s   i s   d i s p o s e d   h o r i z o n t a l l y   a n d  

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

of   t h e   d i t c h   a n d   a  r e a r   p o r t i o n   w h i c h   i s   e m b e d d e d   in   t h e  

d i t c h   w a l l .   The  f o r w a r d   p o r t i o n   of  t h e   f i r s t   s l a b   p r e s e n t s  

a  t r a n s v e r s e   s l o t  i n t o   w h i c h   t h e   b o t t o m   e d g e   of  t h e   s e c o n d  

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

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

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

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

t h a t   t h e y   a r e   c u m b e r s o m e   and   d i f f i c u l t   to   i n s t a l l   r e l a t i v e  

to   t h e   o u t f a l l   p i p e   o r   p i p e s .   In   a d d i t i o n ,   t h e   m a n n e r   i n  

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

l o o s e n i n g   by  w a t e r   e r o s i o n   of  t h e   w i l l   and  b o t t o m   of  t h e  



d i t c h .   H e n c e   e r o s i o n ,  t h e   u n d e s i r a b l e   a c t i o n   w h i c h   t h e  

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

i n s t a l l a t i o n   and   r e q u i r e s   f r e q u e n t   r e m o v a l   and   r e i n s t a l l a -  

t i o n   of   t h e   s l a b s .  

The  p r i n c i p a l   o b j e c t   of   t h i s   i n v e n t i o n   i s   t o   p r o v i d e   a  

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

and   o t h e r   d i s a d v a n t a g e s .  

A  f u r t h e r   o b j e c t   of   t h i s  i n v e n t i o n   i s   to   p r o v i d e   a  h e a d -  

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

t h r o u g h .  

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

i s   p r o v i d e d   c o m p r i s i n g   a  r e c e s s e d   p o r t i o n   d e f i n e d   by  a n  

i n c l i n e d  o r   c u r v e d   b a c k   w a l l ,   o p p o s e d   s i d e   w a l l s   and  a  

b o t t o m   w a l l .   The  w a l l s   h a v e   s u b s t a n t i a l l y   c o p l a n a r   o u t e r  

e d g e s   w h i c h   d e f i n e   a  g e n e r a l l y   r e c t a n g u l a r   m o u t h .   An  o u t -  

w a r d l y   e x t e n d i n g   r i m   s u r r o u n d s   t h e   m o u t h   and   i s   f o r m e d  

i n t e g r a l l y   w i t h   t h e   c o p l a n a r   e d g e s .   The  b o t t o m   w a l l   p r e f -  

e r a b l y   i s   s u b s t a n t i a l l y   f l a t   and   i n   u s e   i s   h o r i z o n t a l .   T h e  

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

c e m e n t .  

In   a  p r e f e r r e d   f o r m ,   t h e   b a c k   w a l l   i s   p r o v i d e d   w i t h   a  s u b -  

s t a n t i a l l y   U - s h a p e d   h a n d l e   o r   b r a c k e t   w h i c h   e x t e n d s   r e a r -  

w a r d l y   t h e r e f r o m .   The  h a n d l e   o r   b r a c k e t   f a c i l i t a t e s  

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

t a c h m e n t   s i t e   f o r   a n c h o r i n g   d e v i c e s .  

In  d r a w i n g s   w h i c h   i l l u s t r a t e . e m b o d i m e n t s   of  t h e   i n v e n t i o n ,  

FIGURE  1  i s   a  p e r s p e c t i v e   v i e w   of   a  h e a d w a l l   u n i t  

a c c o r d i n g   to   t h e   i n v e n t i o n ;  

FIGURE  2  i s   a  t r a n s v e r s e   c r o s s - s e c t i o n   t a k e n   h o r i z o n t a l l y  



t h r o u g h   t h e   h e a d w a l l   u n i t   of  FIGURE  1 ;  

FIGURE  3  i s   an  i s o m e t r i c   v i e w   of  a  m a r g i n a l   f l a n g e   e x -  

t e n s i o n ;   a n d  

FIGURE  4  i s   a  v e r t i c a l   c r o s s - s e c t i o n a l   v i e w   i l l u s t r a t i n g  
t h e   h e a d w a l l   u n i t   i n s t a l l e d   i n   t h e   w a l l   of  a  

d i t c h .  

FIGURES  1  and   2  i l l u s t r a t e   a  h e a d w a l l   u n i t   10  m o l d e d   f r o m  

g l a s s   f i b e r   r e i n f o r c e d   c e m e n t .   The  u n i t   10  c o m p r i s e s   c e n -  

t r a l   r e c e s s e d   p o r t i o n   R  w h i c h   i s   d e f i n e d   by  an  i n c l i n e d   o r  

c u r v e d   b a c k   w a l l   12 ,   a  f l a t   b o t t o m   w a l l   13  and  f l a t   s i d e  

w a l l s   14 .   The  w a l l s   12 ,   13 ,   14  h a v e   s u b s t a n t i a l l y   c o p l a n a r  

o u t e r   e d g e s   w h i c h   d e f i n e   a  g e n e r a l l y   r e c t a n g u l a r   m o u t h   M. 

An  o u t w a r d l y   e x t e n d i n g   r i m   11  s u r r o u n d s   t h e   m o u t h   M  a n d  

i s  f o r m e d   i n t e g r a l l y   w i t h   t h e   o u t e r   e d g e s   of  t h e   w a l l s   1 2 ,  

13 ,   14 .   As  shown  i n   FIGURE  4,  t h e   u n i t   10  i s   i n t e n d e d   t o  

be  i n s t a l l e d   i n   a  d r a i n a g e   d i t c h   X  w i t h   t h e   b o t t o m   w a l l  

13  d i s p o s e d   s u b s t a n t i a l l y   h o r i z o n t a l l y   and   w i t h   t h e   r i m   11 

s u b s t a n t i a l l y   f l u s h   w i t h   t h e   d i t c h   w a l l .  

As  shown  i n   FIGURES  2  and   4,   a  U - s h a p e d   h a n d l e   15  i s   s e -  

c u r e d   to   a n d   e x t e n d s  r e a r w a r d l y   f r o m   t h e   r e a r   f a c e   of  t h e  

b a c k   w a l l   12 .   A  l e n g t h   of   w e b b i n g   16  (FIGURE  4)  c o n n e c t e d  

to   t h e   m e m b e r   15 ,   i s   b u r i e d   in   t h e   e a r t h   a d j a c e n t   to   t h e  

d i t c h   X.  The  w e b b i n g   16  p r o v i d e s   a  s i m p l e   b u t   e f f e c t i v e  

m e a n s   f o r   a n c h o r i n g   t h e   u n i t   10  in   p l a c e   e m b e d d e d   in   t h e  

d i t c h   w a l l .   The  w e b b i n g   16  may  be  f o r m e d   f r o m   any   s u i t a b l e  

m a t e r i a l .   F o r   e x a m p l e ,   a  p o l y e s t e r   t y p e   w e b b i n g   h a s   b e e n  

f o u n d   s u i t a b l e   f o r   u s e   as  t h e   w e b b i n g   1 6 .  

An  e x t e n s i o n   17  ( F I G U R E  3 )   may  be  p r o v i d e d   h a v i n g   u p -  

s t a n d i n g   f l a n g e s   17a  p r o v i d e d   a l o n g   i t s   o p p o s i t e   l o n g i t u -  

d i n a l   e d g e s .   The  e x t e n s i o n   17,   as   i l l u s t r a t e d   in   FIGURE  4 ,  

m a y  b e   s e c u r e d   to   a  l o w e r   r i m   p o r t i o n   1 1 a ,   f o r   e x a m p l e   b y  

b o l t s   18 ,   and  e x t e n d s   d o w n w a r d l y   t h e r e f r o m .   The  e x t e n s i o n  1 7  



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

t h e   d i t c h   w a l l .  

In   FIGURE  2,  t h e   b r o k e n   l i n e s   i l l u s t r a t e   an  a l t e r n a t i v e  

s h a p e   of   t h e   r e c e s s e d   p o r t i o n   R.  In   t h i s   i n s t a n c e   t h e   b a c k  

w a l l   12  h a s   an  a r c u a t e   s h a p e   i n   c r o s s - s e c t i o n   w h i c h   m e r g e s  

s m o o t h l y   i n t o   t h e   s i d e   w a l l s   14 .   The  a r c u a t e   s h a p e   f a c i l i -  

t a t e s   e n t r y   of   an  o u t f a l l   p i p e   Y'  a t   a n g l e s   o t h e r   n o r m a l   t o  

t h e   d i r e c t i o n   of   f l o w   of   t h e   d i t c h   X.  O t h e r   s h a p e s   may  o f  

c o u r s e   be  e m p l o y e d   d e p e n d i n g   u p o n   t h e   mode  of   u s a g e .   T h e  

c u t t i n g   of   h o l e s   i n   t h e   b a c k   w a l l   12  to   a c c o m m o d a t e   o u t -  

f a l l   p i p e s   s u c h   as   Y  or   Y'  may  be  e f f e c t e d   i n   a n y   c o n v e n -  

i e n t   m a n n e r .  

To  a c c o m m o d a t e   p i p e s   up  to   300  m i l l i m e t e r s   in   d i a m e t e r ,  

t h e   u n i t  1 0   h a s   t h e   f o l l o w i n g   t y p i c a l   d i m e n s i o n s .   T h e  

r e c e s s e d   p o r t i o n   R  h a s   a  d e p t h   of  300  m i l l i m e t e r s .   The  b a c k  

w a l l   12  i s   f o r m e d   a t   a  r a d i u s   of   a p p r o x i m a t e l y   490   m i l l i -  

m e t e r s   a n d   h a s   a  m i n i m u m   w i d t h   of   a p p r o x i m a t e l y   400   m i l l i -  

m e t e r s .   The  b o t t o m   w a l l   13  h a s   an  a v e r a g e   w i d t h   o f   a b o u t  

4 0 8   m i l l i m e t e r s   a n d   i s   300  m i l l i m e t e r s   l o n g .   The  m o u t h   M  i s  

900  m i l l i m e t e r s   l o n g   and   450   m i l l i m e t e r s   w i d e .   The  r i m   1 1  

h a s   a  u n i f o r m   w i d t h   of   100   m i l l i m e t e r s .   The  u n i t   10  h a s   a  

m a t e r i a l   t h i c k n e s s   of   10  m i l l i m e t e r s .   T h e  n o m i n a l   w e i g h t   o f  

t h e   u n i t   10  i s   a p p r o x i m a t e l y   24  k g .  

The  e x t e n s i o n   m e m b e r   17  h a s   a  w i d t h   of   675   m i l l i m e t e r s ;  

c a n   be  p r o v i d e d   i n   a n y   d e s i r e d   l e n g t h ,   e . g . ,   3 0 0 ,   6 0 0 ,   9 0 0  

m i l l i m e t e r s ;   and   h a s   a  t h i c k n e s s   of   10  m i l l i m e t e r s .   T h e  

f l a n g e s   17a   h a v e   a  h e i g h t   of   25  m i l l i m e t e r s .  

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

l a r g e r   t h a n   300  m i l l i m e t e r s   i n   d i a m e t e r ,   t h e   d i m e n s i o n s  

a n d   m a t e r i a l   t h i c k n e s s   of   t h e   m a r g i n a l   f l a n g e   11  c o u l d   b e  

r e t a i n e d   and   o n l y   t h e   d i m e n s i o n s   of   t h e   c e n t r a l   r e c e s s e d  

p o r t i o n   R  be  c o r r e s p o n d i n g l y   i n c r e a s e d .  



R e c e n t   d e v e l o p m e n t s   i n   t h e   f i e l d   of   g l a s s   f i b e r   r e i n f o r c e d  

c e m e n t   (GRC)  h a v e   y i e l d e d   r e l a t i v e l y   t h i n ,   r e l a t i v e l y  

l i g h t w e i g h t   s t r u c t u r a l   m a t e r i a l s   h a v i n g   r e m a r k a b l e   t e n s i l e  

s t r e n g t h ,   f l e x u r a l   s t r e n g t h   and   i m p a c t   r e s i s t a n c e .   See   U . S .  

p a t e n t s   3 , 8 5 2 , 0 8 2 ;   3 , 9 0 2 , 9 1 2 ;   B r i t i s h   p a t e n t s   1 , 2 0 0 , 7 3 2 ;  

1 , 2 4 3 , 9 7 2 .   The  GRC  p r o d u c t s   c o n t a i n   P o r t l a n d   c e m e n t ,   s a n d ,  

w a t e r   and   a l k a l i - r e s i s t a n t   g l a s s   f i b e r s   c o m p r i s i n g   f r o m  

a b o u t   0 . 5   to   10  p e r c e n t   by  w e i g h t   of  t h e   we t   c e m e n t   m i x -  

t u r e .  

The  u n i t   10  a n d   t h e   e x t e n s i o n   m e m b e r   17  p r e f e r a b l y   a r e  

f a b r i c a t e d   f r o m   GRC. 

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s  

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

may  be  e a s i l y   i n s t a l l e d ,   and   may  be  n e s t e d   w i t h   o t h e r   s i m i -  

l a r   u n i t s   f o r   t r a n s p o r t   and   s t o r a g e .   I t   w i l l   a l s o   be  a p p r e -  
c i a t e d   t h a t   t h e   end   of  t h e   o u t f a l l   p i p e   Y  or  Y'  i s   d i s p o s e d  

e n t i r e l y   w i t h i n   t h e   r e c e s s e d   p o r t i o n   R  and  i s   t h e r e b y   p r o -  
t e c t e d   a g a i n s t   b r e a k a g e .  

The  h e a d w a l l   u n i t   10  may  a l s o   be  e m p l o y e d   in   i n f l o w   s i t u a -  

t i o n s   s u c h   as   w h e r e   t h e   d r a i n a g e   p a t h   c r o s s e s   b e n e a t h   a  

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

w a t e r   f l o w   f r o m   t h e   d i t c h   X,  t h r o u g h   t h e   m o u t h   M  and  i n t o  

t h e   p i p e   Y  or   Y ' .  

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

M,  p a r t i c u l a r l y   in   s u c h   i n f l o w   s i t u a t i o n ,   to   p r e v e n t   o b -  

s t r u c t i o n   of  t h e   m o u t h   M  and   p i p e   by  d e b r i s .  



1.  A  o n e - p i e c e   h e a d w a l l   u n i t   f o r   a  d r a i n a g e   d i t c h ,   c o m -  

p r i s i n g :  

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

o p p o s e d   s i d e   w a l l s ,   and   a  b o t t o m   w a l l ,   t h e   c o p l a n a r   o u t e r  

e d g e s   of   s a i d  b a c k   w a l l ,   s a i d   o p p o s e d   s i d e   w a l l s   a n d   s a i d  

b o t t o m   w a l l   d e f i n i n g   a  g e n e r a l l y   r e c t a n g u l a r   m o u t h ;  a n d  

a  r i m   s u r r o u n d i n g   s a i d   m o u t h   and   e x t e n d i n g   o u t w a r d l y   f r o m  

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

2 .   The  h e a d w a l l   u n i t   of   C l a i m   1  w h e r e i n   s a i d   b o t t o m   w a l l   i s  

s u b s t a n t i a l l y   f l a t .  

3.  The  h e a d w a l l   u n i t   of   C l a i m   1  o r   C l a i m   2  i n c l u d i n g   a n c h o r  

m e a n s   a t t a c h e d   t o   a  b a c k   f a c e   of   s a i d   u n i t   a n d   a d a p t e d  

t o   e x t e n d   r e a r w a r d l y   t h e r e o f .  

4 .   The   h e a d w a l l   u n i t   of   C l a i m   1  i n c l u d i n g   an  e x t e n s i o n   m e m -  

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

w a r d l y   t h e r e f r o m .  

5.  The  h e a d w a l l   u n i t   of   C l a i m   1  w h e r e i n   s a i d   h e a d w a l l   u n i t  

i s   f o r m e d   f r o m   g l a s s   f i b e r   r e i n f o r c e d   c e m e n t .  
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