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©  Ground  plate. 
@  A  ground  plate  (1)  of  reinforced  concrete  can  be  used  as  a 
road,  airport  runway  or  foundation  of  a  building.  In  order  to 
lay  it  on  very  soft  ground  (2),  it  is  provided  with  tubes  (3)  at  its 
lower  side. 
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The  i n v e n t i o n   r e l a t e s   to   a  g r o u n d   p l a t e   of  r e i n f o r -  

ced  c o n c r e t e ,   f o r   i n s t a n c e   a  r o a d   c o n s t r u c t i o n ,   an  a i r p o r t  

r u n w a y   or   a  f o u n d a t i o n   f o r   a  b u i l d i n g ,   s a i d   g r o u n d   p l a t e   h a -  

v i n g   a  s l a b   and  t u b e s   of   r e i n f o r c e d   c o n c r e t e ,   s a i d   t u b e s   b e -  

i ng   r i g i d l y   a t t a c h e d   t o   t h e   l o w e r   s i d e   of   s a i d   s l a b   and  b e i n g  

s p a c e d   f rom  e a c h   o t h e r .   Such  a  g r o u n d   p l a t e   i s   d i s c l o s e d   i n  

N L - A - 1 3 4 . 4 9 7   t o   be  l a i d   on  s o f t   g r o u n d   w i t h  a   p r e s s u r e   r e s i s -  
2 

t a n c e   of  0 , 2 - 0 , 3   k g f / c m  .  

The  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  g r o u n d   p l a t e   w h i c h  

can   be  l a i d   on  e v e n   s o f t e r   g r o u n d .   To  t h i s   aim  t h e   u n i n t e r -  

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

s l a b   and  t h e   t u b e s   as  w e l l   as  t h e i r   r e i n f o r c e m e n t s   a re   s e l e c -  

t e d   b a s e d   on  d e s i g n - l o a d s   a t   t h e   o r d e r   of  m a g n i t u d e   o f  

1 - 0 , 5   t o n / M 2 .   T h i s   i s   p a r t i c u l a r l y   f o r   a i r p o r t   r u n w a y s .  
R o a d s   a r e   a c c o r d i n g   to   p r e s e n t   i n v e n t i o n   c o n s t r u c t e d   w i t h  

s u c h   g r e a t   a r e a   t h a t   d e s i g n - l o a d s   of  t h e   m a g n i t u d e   of  0 , 5  
t o n / m 2   a r e   a c h i e v e d .   The  p r o b l e m   of   s h r i n k a g e   can   be  s o l v e d  

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

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

) e a s i l y   be  s u p p o r t e d   by  i t .   T h e r e f o r   t h e   s o f t   g r o u n d   i s   c o -  

v e r e d   w i t h   a  l a y e r   of   s a n d   a n d / o r   l e a n   c o n c r e t e .  



The  i n v e n t i o n   w i l l   be  i l l u c i d a t e d   w i t h   r e f e r e n c e   t o  

i  d r a w i n g .   The  d r a w i n g   s h o w s   i n :  

F i g u r e   1  a  p l a n   v i e w   of   a  g r o u n d   p l a t e   a c c o r d i n g   t o  

the  i n v e n t i o n ,  

F i g u r e   2  on  l a r g e r   s c a l e   s e c t i o n   I I - I I   o f   F i g u r e   1 

c o n c e r n i n g   an  a i r p o r t   r u n w a y ,  

F i g u r e   3  a  s e c t i o n   c o r r e s p o n d i n g   w i t h   F i g u r e   2  c o n -  

c e r n i n g   a  r o a d - c o n s t r u c t i o n ,  

F i g u r e s   4  and  5  on  l a r g e r   s c a l e   two  v a r i a n t s   of   a  

s e c t i o n   o v e r   l i n e   I V - I V   of   F i g u r e   2,  a n d  

F i g u r e   6  a  l o a d   d i a g r a m .  

The  g r o u n d   p l a t e   1  c o m p r i s e s   a  s l a b   4  of   c o n c r e t e  

r e i n f o r c e d   w i t h   r e i n f o r c e m e n t s   5  and  a  p l u r a l i t y   of   t u b e s   3 .  

The  t u b e s   3  h a v e   a  l e n g t h   h ,   a  w a l l   t h i c k n e s s   e,  a  d i a m e t e r  

f ,   a  p i t c h   d i s t a n c e  g   and  r e i n f o r c e m e n t s   6  w h i c h   a r e   e m b e d d e d  

in   t h e   c o n c r e t e   9  of   t h e   s l a b   4  f o r   r i g i d   c o n n e c t i o n   of  t h e  

t u b e s   3  t o   t h e   l o w e r   s i d e   o f   t h e   s l a b   4 .  

The  g r o u n d   p l a t e   1  o f   F i g u r e   1  has   an  a r e a   d  x  g  
w h i c h   i s   so   g r e a t   t h a t   t h e   maximum  t o t a l   w e i g h t   r e s t i n g  

t h e r e o n   r e s u l t s   in   a  g r o u n d   l o a d ,   w h i c h   i s   l e s s   t h a n   t he   m a -  

x imum  p e r m i s s i b l e   g r o u n d  p r e s s u r e   o f   t h e   s o f t   g r o u n d .   T h e  

d i m e n s i o n s  o f   s l a b   t h i c k n e s s   c  and  t h e   d i m e n s i o n s   of  t h e   r e -  

i n f o r c e m e n t s   5  t h e r e o f   as  w e l l   as  t h e   d i m e n s i o n s   o f   t h e   t u b e s  

3  and  t h e i r   r e i n f o r c e m e n t s   a r e   s e l e c t e d   b a s e d   o n  d e s i g n - l o a d s  

o f   t h e   o r d e r   o f   m a g n i t u d e   o f   1 - 0 , 5   t o n / m 2 .  

In  t h e   a i r p o r t   r u n w a y   c o n s t r u c t i o n   of   F i g u r e   2  b a -  

s e d   on  d e s i g n - l o a d s   of   1  t o n / m 2 ,   c  =  20  c m . ,  
h  =  2 0 0   c m . ,  

e  =  8  c m . ,  

b  =  120  c m . ,   a n d  

a  =  250  c m .  

In  F i g u r e   2  a  l a y e r   of   s a n d   8  c o v e r s   t h e   s o f t   s o i l  

2.  L e a n   c o n c r e t e   7  c o v e r s   t h e   l a y e r   of   s a n d   8 .  

In  t h e   r o a d   c o n s t r u c t i o n   of   F i g u r e   3  b a s e d   o n  

d e s i g n - l o a d s   o f   0 , 5   t o n / m 2 ,   c  =  10  c m . ,  
h  =  200  c m . ,  

e  =  8  c m . ,  
b  =  120  c m . ,   a n d  

a  =  350  c m .  



In  F i g u r e   3  t h e   s o f t   s o i l   2  i s   c o v e r e d   w i t h   a  t h i n  

Layer   of   s u b b a s e   10  and  a  t h i n   l a y e r   of   l e a n   c o n c r e t e   7 .  

The  t u b e s   3  a r e   o n l y   i n t e r c o n n e c t e d   by  t h e   s l a b   4 .  

The  i n v e n t i o n   c o n c e r n s   w i t h   t h e   c o n s t r u c t i o n   o f  

n i g h w a y s ,   w h i c h   a r e   so  p e r m a n e n t   and  so  r i g i d   in  c o n s t r u c -  

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

and  t h e   b u s - t e r m i n a l   f o u n d a t i o n   can  be  e x e c u t e d   by  a p p l y i n g  

the   i n v e n t i o n .   Same  can   be  s a i d   a b o u t   r u n w a y s ,   t a x i w a y s   a n d  

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

n a l ,   g o d o w n s   and  h a n g g a r s .  

T h e . d i m e n s i o n s   of  t h e   c o n c r e t e   c o m p o n e n t s   as  w e l l  

as  of  t h e   r e i n f o r c e m e n t   a r e   b a s e d   on  d e s i g n - l o a d s   o f  

1  t o n / m 2   f o r . a i r p o r t r u n w a y s   and  - a p r o n s   and  o f   0 , 5   t o n / m 2  

f o r   h i g h w a y s .   N e v e r   b e f o r e   have   s u c h   s m a l l   d e s i g n - l o a d s   b e e n  

u s e d   f o r   a i r p o r t -   and  r o a d p a v e m e n t s .   T h i s   i s   due  t o   t h e   a b i -  

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

on  i t .  

The  r u n w a y   as  w e l l   as  t h e   h i g h w a y   s l a b   c o n s i s t s   o f  

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

j o i n t s   in   b o t h   d i r e c t i o n   ( l o n g i t u d i n a l   and  t r a n s v e r s a l ) ,   w h a t  

i s   n o t   t h e   n o r m a l   p r a c t i c e   in  t he   p r e v i o u s   c o n c r e t e   p a v e -  

m e n t s .   T h i s   w i l l   g i v e   an  e x t r a   c o n v e n i e n c e   f o r   d r i v i n g   on  i t .  

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

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

t h e   p r e s e n c e   of   u p l i f t   f o r c e s .   The  s l a b   i s   k e p t   c o m p l e t e l y  

l e v e l .  

W h e r e a s   t h e   r o a d   p a v e m e n t   s h o u l d   be  p e r m a n e n t   a n d  

w i t h o u t   or   a l m o s t   w i t h o u t   m a i n t e n a n c e ,   no  s h r i n k a g e -   a n d  

e x p a n s i o n - j o i n t s   s h o u l d   be  a p p l i e d   in   t h e   w h o l e   l e n g t h   of  t h e  

p a v e m e n t ,   w h i c h   m a k e s   s h r i n k a g e   and  e x p a n s i o n   by  c h a n g e  o f  

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

T h i s   c an   be  o b t a i n e d   in  two  w a y s :  

A c c o r d i n g   t o   F i g .   4:  A p p l y i n g   t h e   so  c a l l e d   d u m m y -  

j o i n t s   11  on  t h e   p a v e m e n t   on  c e r t a i n   d i s t a n c e s   i f   t he   p a v e -  
5ment  be  made  of   b a r e   c o n c r e t e .  

A c c o r d i n g   to   F i g .   5:  A p p l y i n g   a  t h i n   l a y e r   12  o f  

s a n d - a s p h a l t   or  c o n c r e t e - a s p h a l t   on  t h e   c o n c r e t e   p a v e m e n t   t o  

make  t h e   s h r i n k a g e - c r a c k s   ( i f   any)  i n v i s i b l e   and  f r e e   f r o m  

m o i s t u r e .  



For   t h e   e x p a n s i o n   of   t h e   c o n c r e t e   p a v e m e n t   by  t e m -  

p e r a t u r e   i n c r e a s e   no  s p e c i a l   e x p a n s i o n - j o i n t s   a r e   n e e d e d ,   d u e  

to  t h e   f a c t   t h a t   t h e   e x p a n s i o n   of   t h e   c o n c r e t e   s l a b   w i l l   b e  

p r e v e n t e d   by  t h e   p a s s i v e   s o i l - p r e s s u r e   a g a i n s t   t he   r e i n f o r c e d  

c o n c r e t e   p i p e s   3  u n d e r   t h e   s l a b   4 .  

To  p r e v e n t   c r a c k s   in  t h e   c o n c r e t e   r o a d - p a v e m e n t   b y  

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

t h e   c o n c r e t e   s l a b   s h o u l d   h a v e   a t   l e a s t   t h e   same  v a l u e   as  t h e  

maximum  f r o s t   p r e s s u r e ,   n a m e l y   0 , 3 5   t o n / m 2 .  

To  p r e v e n t   t h e   h a r m f u l l   e f f e c t   o f   e x c e s s i v e   w a t e r  

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

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

e x c e e d   500  kg /m2  or   0 , 5  t o n / m 2   f o r   h i g h w a y s   a n d  

1 0 0 0   k g / m 2  o r   1  t o n   /m2  f o r   a i r p o r t   r u n w a y s .  

T a k i n g   t h e   v e r y   s m a l l   d e s i g n - l o a d   in  c o n s i d e r a t i o n ,  

i t   w i l l   be  c l e a r   t h a t   t h e   i n v e n t i o n   i s   v e r y   u s e f u l   and  e c o n o -  

m i c a l   t o   be  a p p l i e d   on  s o f t   s o i l ,   w h e r e   t h e   c o n v e n t i o n a l   s y s -  

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

The  l o a d   d i a g r a m   of   F i g u r e   6  s h o w s   a  v e h i c l e   w i t h  

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

s l a b   4  and   s i d e  p r e s s u r e  o n   t h e  t u b e s   3  f o r   o b t a i n i n g   t h e  

r e q u i r e d   b e n d i n g   m o m e n t s   f r o m   t h e   t u b e s   3  on  t h e   s l a b   4.  T h e  

m u t u a l   r e l a t i o n s h i p   b e t w e e n   d i m e n s i o n s   o f   t h e   s l a b   4  and  t u -  

b e s   3  i s   as  f o l l o w s :  

w h e r e  

a  =  d i s t a n c e   b e t w e e n   t u b e s   in   m e t e r s ;  

b  =  t h e   o u t e r   d i a m e t e r   o f   t h e   t u b e   in  m e t e r s ;  

h  =  h e i g h t   o f   p i p e   in   m e t e r s ;   ( p i p e   =  t u b e )  

r  =  t h e   s p e c i f i c   w e i g h t   o f   t h e   s o i l ;  

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

of  f r i n c r i o n ;  

q  =  t h e   g r o u n d   c o u n t e r - p r e s s u r e   in   t o n / m 2 ;  

k  =  t h e   s a f e t y   c o e f f i c i e n t ,   a m o u n t i n g   b e t w e e n  

1½  and  2 .  



1.  G r o u n d   p l a t e   (1)  of   r e i n f o r c e d   c o n c r e t e ,   f o r  

i n s t a n c e   a  r o a d   c o n s t r u c t i o n ,   an  a i r p o r t   r u n w a y   or   a  f o u n d a -  

t i o n   f o r   a  b u i l d i n g ,  s a i d   g r o u n d   p l a t e   (1)  h a v i n g   a  s l a b   ( 4 )  

and  t u b e s   (3)  of  r e i n f o r c e d   c o n c r e t e ,   s a i d   t u b e s   (3)  b e i n g  

r i g i d l y   a t t a c h e d   t o   t h e   l o w e r   s i d e   of  s a i d   s l a b   (4)  and  b e i n g  

s p a c e d   f r o m   e a c h   o t h e r ,   c h a r a c t e r i z e d   in  t h a t   t h e   u n i n t e r r u p -  

t e d   g r e a t   a r e a   of   t h e   s l a b   (4)  and  t h e   o t h e r   d i m e n s i o n s   o f  

t h e   s l a b   (4)  and  t he   t u b e s   (3)  as  w e l l   as  t h e i r   r e i n f o r c e -  

m e n t s   a r e   s e l e c t e d   b a s e d   on  d e s i g n - l o a d s   a t   t h e   o r d e r   of  m a g -  
n i t u d e   of   1 - 0 , 5   t o n / m 2 .  

2.  G round   p l a t e   (1)  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   d u m m y - j o i n t s   a r e   a r r a n g e d   in  t h e   s l a b   ( 4 ) .  

3.  Ground   p l a t e   (1)  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   s l a b   (4)  is   c o v e r e d   by  a  c o v e r  

l a y e r   f o r   c o v e r i n g   s h r i n k a g e - c r a c k s .  

4.  Ground  p l a t e   (1)  of  r e i n f o r c e d   c o n c r e t e ,   f o r  

i n s t a n c e   a  r o a d   c o n s t r u c t i o n ,   an  a i r p o r t   r u n w a y   or   a  f o u n d a -  

t i o n   f o r   a  b u i l d i n g ,   s a i d   g r o u n d   p l a t e   (1)  h a v i n g   a  s l a b   ( 4 )  

and  t u b e s   (3)  of  r e i n f o r c e d   c o n c r e t e ,   s a i d   t u b e s   (3)  b e i n g  

r i g i d l y   a t t a c h e d   to   t h e   l o w e r   s i d e   of  s a i d   s l a b   (4)  and  b e i n g  

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

i s   c o v e r e d   w i t h   a  l a y e r   of  s a n d   a n d / o r   l e a n   c o n c r e t e .  



1.  G r o u n d   p l a t e  ( 1 )   of   r e f h f o r c e d   c o n c r e t e ,   f o r  

i n s t a n c e   a  r o a d   c o n s t r u c t o n ,   an  a i r p o r t   r u n w a y   or  a  f o u n d a -  

t i o n   f o r   a  b u i l d i n g ,   s a i d   g r o u n d   p l a t e   (1)  h a v i n g   a  s l a b   ( 4 )  

and  t u b e s   (3)  of  r e i n f o r c e d   c o n c r e t e ,   s a i d   t u b e s   (3)  b e i n g  

r i g i d l y   a t t a c h e d   to   t h e   l o w e r   s i d e   of  s a i d   s l a b   (4)  and  b e i n g  

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

i s   c o n v e r e d   w i t h   a  l a y e r   of  s a n d   a n d / o r   l e a n   c o n c r e t e .  

2.  G r o u n d   p l a t e   (1)  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   u n i n t e r r u p t e d   g r e a t   a r e a   of  t he   s l a b   ( 4 )  

and  t h e  t u b e s   (3)  as  w e l l   as  t h e i r   r e i n f o r c e m e n t s   a re   s e l e c -  

t e d ,  b a s e d   on  d e s i g n - l o a d s   at   t h e   o r d e r   of  m a g n i t u d e   of  1 - 0 , 5  
t o n / m 2 .  

3.  G r o u n d   p l a t e   (1)  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   d u m m y - j o i n t s   a r e   a r r a n g e d   in  t he   s l a b  

( 4 ) .  

4.  G r o u n d   p l a t e   (1)  as  c l a i m e d   in  c l a i m   1 ,2   or  3 ,  

c h a r a c t e r i z e d   in  t h a t   t h e   s l a b   (4)  is  c o v e r e d   by  a  c o v e r  

l a y e r   f o r   c o v e r i n g   s h r i n k a g e - c r a c k s .  
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