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C a l c u l a t i o n  o f  B e d  f o r  F o u n d a t i o n  w i t h  R i n g  F o o t i n g

C a l c u l  d es sem el l es d e f o r m e  a n n u l a i r e

K .  E.  EG O R O V ,  Doctor of Science, Scientific Research Institute of Foundations and Underground Structures, Moscow, 

U.S.S.R.

S U M M A R Y

Form u lae have been obtained fo r  calculat ing the sett lement 

and react ive pressures of  an absolutely r igid ring foundat ion 
subjected to an ax ial- symmetrical load, when the foundat ion bed 

of  the model is a l inear deform ing half- space medium (t heory of  

elast icit y). Sim ultaneously, form ulae have been obtained for  the 
design moments required for  determ ining the stresses in ring 

foundat ions having a high rigidity. Fo r  one case in which the 
rat io of  the ring rad ii, n, is 0.6, tables of  the design moments are 

set forth.

SO M M A IR E

Ce m émoire présente des formules pour le calcul du tasse­

ment et des pressions dans le sol sous une fondat ion annulaire 

absolument r igide soumise à des charges ax iales et symétriques. 

Ces formules ont  été développées, suivant  la théorie de l ’élas­

t icité, en ut il isant  un modèle dans un m i lieu unidimensionnel. 

Le m ém oire donne aussi des formules permettant  le calcul des 

contraintes dans une semelle r igide de form e annulaire. Dans le 

cas où le rapport  des rayons de l ’anneau, n, est 0.6, l ’auteur 

présente en tableaux  les moments théoriques.

i t  is d i f f i c u l t  to design r ing  found at ions because o f  the 

absence o f  f o rm u lae f o r  d eterm in ing  t he d efo rm at io n  o f  t he 

bed and t he stresses in  the found at ions them selves. Th e 

req u ired  fo rm u lae f o r  these calcu lat ions can  be ob tained  

f ro m  the fo l l o w in g  t w in  in t egral  eq uat ions (Eg o r o v ,  and 

N ich ip o r o v ich , 1 9 6 1 ):

Wo = ——^--- - f  D  (a) Jo (r a)da

CD

cr0 = I a D (a) J 0(r a)da,
Jo

(1 )

f i g . 1. Ax ial- sym m etrical load ­

ing o f  ring foundat ion.

Over  t he w h o le length o f  the b o un d ary p lan e z — 0, t here ­

f o re, t he t angen t ial  stresses are eq ual to zero (Fig .  1 ).  Ou t ­

side a set t lem ent  p late w i t h  0 ^  r <  Rj and  7?, <  r  <  go 

the stress crn also equals zero. In sid e a set t lem en t  p late w it h  

R ,  <  r <  R 2 the d ef lect ion  wn is constant .

Fr o m  these b o un d ary cond it ions the un k n o wn  fact o r  

D (a)  in  Eq  1 is d eterm ined . In  the case o f  a r ing  p late 

w it h  an ax ial- sym m et r ical  ex ternal  load , it  is suf f icient  to 

represent  D (a)  as fo l lo ws:

D( a )
- r

F(£)Jo(a£)d<l>, (2 )

wh ere w 0 and  o-0 are the d ef lect ion  and the react ive pressures 

d ir ect ly und er  the f ou nd at io n  foo t in g ; J0(ra) is Bessel ’s 

f u nct io n  o f  t he f irst  o rd er  and zero sequence; and E  and  v 
are average values o f  t he m od u lus o f  d efo rm at io n  and 

Po isso n ’s rat io  o f  t he soil.

Th e t w in  in t egral  equat ions h ave been ob tained  on the 

assum p t ion t hat  t here is no f r i ct i o n  un d er  t he found at ion .

where

=  ^ /{ a 1 +  b~ — 2tib cos <#>)

ci — b — R \, a -\- b — R-2'

H er e 7?, and R 2 are resp ect ively the in t ernal  and  the ex ternal  

rad i i  o f  the r ing  found at ion .

Tak in g  the valu e (  as the var iab le o f  in teg rat ion , Eq  2 

can  be represented  as

D (a)
- fv Ri

2 F q ) J o { a ^

V  (£- -  R i2) ( R i  -  ù
(3)

Up o n  subst it u t ing t he second o f  t he eq uat ions (1 ) w i t h  

Eq  3 acco rd in g  to H an k e l ’s t heorem  (Sn ed d o n , 1 9 5 1 ),  t he 

b o un d ary cond it ions f o r  t he stress c r 0  und er  a r ing  p late are 

im m ed iately  m et . Acco r d in g  to t his t heorem  outside a r ing  

p late w it h  0 ^  r <  R x and  R 2 <  r <  oo, we have cr0 =  0, 

w h i le w i t h in  this p late w it h  R^ <  r <  R-2 the r eact ive p res­

sures <r(l =  p(r)  are d eterm ined  f ro m  the sim p le f o r m u la

p(r)  =
2 F(r)

V [ ( r L -  I V ) ( / V  -  r ) ]  '
«

Fo r  ap p rox im ate solu t ion  o f  the p rob lem  und er  con ­

sid erat ion it  w i l l  be suf f icient  to represent  the au x i l iary  

fun ct io n  F(r) as fo l low s:

F ( r )  =  C v V 2 -  m T R i ) . (5)
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Th e valu e o f  C is d eterm ined  f r o m  the con d it io n  o f  eq ual i t y 

o f  t he ex ternal  and  in t ern al  f orces, t he fo r m u la b eing

P  = p{r)rdrdO. (6 )

Su b st i t u t ing  in  Eq  6 the valu e o f  p(r)  f ro m  Eq  4, and 

t ak ing  in to accoun t  Eq  5, we ob tain

C =
P

-It t / ( I  — m~)R»E0 ’
(7)

w h ere Zs0 is a com plete el l ip t ical  in t egral  o f  the second  o rd er  

h avin g  the fo rm

Eo =

S*TT 12

V ( 1  -
0

i*  - 1 -  ”

£2 sin20)rf(?

1 i , n  = i? ■
1 — m  l<-2

Th e values o f  m  d epend ing  upon the rat io  o f  t he r ing  

rad i i ,  n, are d eterm ined  f ro m  the con d it io n  t hat  w0 is co n ­

stant , w h ich  the f ir st  o f  t he eq uat ions (1 ) m ust  sat isfy 

w i t h in  the in t erval  R x < r < R 2. Th e com p l icated  m athe­

m at ical  t ran sfo rm at ion s used to calcu lat e the valu es o f  m  
d epend ing  up on  n are not  set f o r t h  herein , however , t hey 

can  be found  in  work s b y t he au th or  (Eg o r o v ,  1 9 6 3 ).

Calcu lat io n s show that  w i t h in  t he in t erval  0 n SC 0.9 

i t  can  be t ak en t hat  m — 0 .8n. T o  d eterm ine t he set t lem ent  

o f  a r in g  foun d at ion , the f irst  Eq  1 can be represented  as 

fo l low s:

Wo = [ P ( l  — v~) /E R i]u (n ) . (8 )

n = 0 0.2 0 .4 0 .6 0 .8 0 .9 0.95
«(i t ) = 0 .5 0.50 0.51 0.52 0.57 0.60 0.65

/  =  3 (1  -  v ) M /iE R z

P

p(r)  =  P /[ 2 ir R - i \ /R i2 -  /-]. (1 1 )

In  t he case o f  a st r ip , the o r ig in  o f  co- ordinates shou ld  

be t ran sfer red  t o the m id d le o f  the r in g  b y subst it ut ing  

r — R x = b +  x  and R 2 — r =  b — x, w h ere 2b — R 2 — R x 

rem ains constan t  w i t h  the values o f  r, R x, and  R 2 h avin g  

in f in i t y  as t heir  l im it .  Hen ce,

r =  (R 1/ R 2) - » 1; ( r /R ,)  - >  1; ( r /R t ) - >  1; 

(P /2 -k R i ) —> P u  E 0 =  t / 2 .

By  m ak ing  the co r resp ond ing  subst it ut ions in Eq  10, w i t h  

acco un t  t ak en o f  the p revious rat ios, we ob tain  t he wel l-  

k n o w n  fo r m u la f o r  calcu lat in g  t he r eact ive pressures un d er  

a con t inuous foun d at ion

p{x)  =  P i / [ t t V (b2 -  x 2)], (1 2 )

where Px is t he l i n ear  load  and 2b is the w id t h  o f  t he 

f oun d at ion .

r/ R 2

Th e d ef lect ion  f act o r  a>(n) is g iven  in  Tab le I.  W i t h  n =  0 

we ob tain  t he set t lem ent  o f  a c i r cu lar  (so l id ) f ou nd at ion .

TABLE I. VALUES OF DEFLECTION FACTOR, Ql(n) FOR ASSUMED VALUES
OF n

Fo r  t his instance &j (0 ) =  0.5. Tab le I  shows t hat  t he set t le­

m ent s o f  c i r cu lar  and  r in g  found at ions are o f  t he sam e 

o rd er  f o r  an id en t ical  general  f o r ce P, o t her  cond it ions 

b eing  equal, i f  the rat io  o f  t he r ing  rad i i  is w i t h in  t he 

in t er val  o f  0 to 0.6. T h e sam e is t rue w h en  a p air  o f  f orces 

is act ing  w i t h  a m o m en t  M  =  Pe, wh ere e is t he eccen ­

t r i ci t y.  Th e so lu t ion o f  th is p ro b lem  is ob tained  f ro m  the 

tw in  in t eg ral  eq uat ions (1 ) ,  wh ere J0(ra) shou ld  be re ­

p laced  w it h  (x /r )J 1(ra ) (Eg o r o v  and N ich ip o r o v ich , 1 9 6 1 ).

Wi t h o u t  consid er ing  this p rob lem  here, i t  can  be reco m ­

m end ed  t hat  t he f o rm u la ob tained  p revio u sly f o r  a cir cle 

be used when  d eterm in ing  the in cl in at io n  o f  a r ing  f o u n d a­

t ion  w i t h  0 <  n SC 0.6.

f i g . 2. React ive pressures fo r  one hal f  o f  a ring 

foundat ion.

Fig . 2 shows t he changes in  t he r eact ive pressures in  the 

r igh t - hand  h al f  o f  a r ing  foun d at ion . T h e cu rves co r resp ond  

t o t he valu es o f  =  0, 3, 6, 9 and R 2 — 10, w h ich  g ive 

n =  0 (c i r c l e ),  n =  0 .3 , n — 0 .6  and n =  0.9. T h ey  h ave 

been p lo t t ed  f ro m  Eq  10 reduced  to the fo l l o w in g :

p(r)  =

P =

(1 — w2) V  (p 2 — m~)p

2 V (1  -  m-)E0V[{P ~ n)(  1 -  p-)]

P

TtR o

r

Rz

(13)

(9)

Fr o m  Eq s 4—7 the f o r m u la f o r  t he react ive pressures 

und er  an abso lu tely r ig id  r in g  fou n d at io n  in  t he case o f  an 

ax ial- sym m et r ical  load  can  be d er ived . Th is fo r m u la w i l l  be

:r r - (1 0 )
p{j,) 2 7 r i?2V ( l  -  m ^ E o 'V  ( r  — R i*)(R 22 -  r2)

Fr o m  th is fo r m u la t w o  p ar t i al  solut ions can  be ob tained , 

one f o r  a cir cle and  one f o r  a st r ip . In  t he case o f  a cir cle 

i ?!  =  0 (n ~  0 ) and  m  =  0, and  Eq  10 w i l l  be red uced  to

' ( I  -  n 2) ’

T h e react ive pressures calcu lated  f ro m  Eq s 12 and 13 f o r  

n =  0.9 co incid e. Th eref o r e f o r  n ^3 0.9 r in g  found at ions 

can  be calcu lat ed  b y m eans o f  the fo rm u lae ob tained  f o r  

con t inuous st r ip  foot ings.

A s  is w el l  k n ow n , t he stresses in  a fou n d at io n  slab havin g  

an ax ial- sym m et r ical  f o rm  are d eterm ined  f ro m  the f o l lo w ­

ing  eq uat ion :

/ dAw 2 d 3w  1 d 2w  1 d w \  , . . \

T i  +  - - T 3  -  - 2 — +  T - r - ) =  2 0 )  -  p ir ) .  (1 4 ) 
\  dr r dr r dr r dr/

Th e slab, h aving  a h igh  cy l i n d r ical  r ig id i t y  ( D ) ,  takes up 

the r eact ive p ressures co in cid in g  w i t h  t he d ist r ib u t ion  o f  the 

stresses und er  an ab so lu tely r ig id  f o u n d at io n  (D =  <x>). Fo r  

t h is reason  t he fo rm u lae ob tained  b elo w  f o r  t he design 

m om ents w i t h  D = co can  be used to d eterm ine t he stresses 

ap p ear ing  in  slabs w i t h  a h igh  r ig id i t y. T h e d ist r ib u t ions o f  

the ex ternal  ax ial- sym m et r ical  ver t i cal  load  q (r ) and  t he
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reactive pressures p { r )  along the footing of a ring founda­

tion can be represented in the form of the integrals

f *  CD

$ ( r ) =  I Q(pt)J0(ra)ada\  
Jo

/ * o o

p ( r )  =  I P  (a) J 0(ra)ada. 
Jo

(15)

In case of the action of an external linear load P x (in 

tons/m ) distributed on the surface of a ring foundation 

slab along a circumference with a radius of R 0, we have

(?(“ ) =  Jo (aRo );
Z t t

2wRoP  i. (16)

For a uniformly distributed vertical external load, q 

(in tons/sq.m .) over the whole area of a ring foundation 

with the radii /?, <  R 2, we get

<2 (a)
•(1 — n  )

J i ( a R 2) _  2 J i ( a ) R i  

_ a R 2 a R i

R i

(17)

P ( a )  =
P

w 0 =  Co +  C i In r  +  C2r 2 +  C3r 2 In r

W i
I  f"Q(« 
£ >  J o

) — P  (a)
Jo(ra) 1 da.

(2 0 )

(2 1 )

- rJ  0 2a
(1 +  v)Jo(ar)

— (1 — v ) J 2(ar)

+  D

da

(1 -  <0^5 -  2(1 +  v ) C 2 (2 2 )

M ,  =  —  D
d2w  1 dw

V ‘5 “r“ ' ^
d r '  r dr .

- f
Q ( a ) — P ( a )  

o  2  a
(1 +  v ) J 0(ar)

+  (1 — v ) J 2{ar) da

D (1 — V)~p- "I- 2(1  "I" v ) C 2 (23)

where v is Poisson’s ratio for the material of the foundation. 

(For reinforced concrete v =  1 /6 .)

As the ring foundation slab freely rests on the bed which 

is being compressed, it should be assumed that M r =  0 

when r =  R x and r  =  R 2. These conditions are sufficient 

for determining the constants Cx and C2 contained in Eqs 22 

and 23. For them the following expressions have been 

obtained.

1. In case of a linear load P x in tons/m, distributed along 

a circumference with a radius of R 0( R i  ^  ^  ^ 2) :

The factor being integrated in the second Eq 15 coincides 

with the factor D ( a )  in Eqs 1. Therefore from Eqs 2, 5, 

and 7 we have

4 W ?2V ( 1  -  m-)Eo

X f  V (£ 2 -  m ^ M a t t d t .  (18)
«/  0

The common integral of the differential equation (14) is 

expressed by the sum of two solutions:

w (r )  =  w 0(r) +  Wi (r), (19)

where w0(r) is the common solution of homogeneous Eq 14 

and w 1( r ) is the partial solution satisfying the righthand 

part of Eq 14. They have the form:

Ci =

C2 =

________ p r i ________

87tZ)(1 — n 2) (1 — v )

X  [(1 +  v ) (2 I n a  -  A )

—  (1 — v) (1 — a

P

B)]
(24)

A

16ttD(1 -  w2) ( l  +  v)

X  [(1 +  v ) n l {2 In a  —  A )

—  (1 — v ) ( l  — a 2 — B ) ]  ;

i r* 12
=  V (1 -  k 2 sin 2</>)

0 */  0

X  In [1 — (1 — n~) sin24>]d<f>;

B  =
1 — m~

(1 -  k 2) ^ +  (2k2 -  1)

The integral constants in Eq 20 are determined from the 

given border conditions for the ring foundation slab. For 

example, in the case of a freely lying slab the lateral forces 

are equal to zero along the internal and external perimeters 

of the ring, which result in C3 =  0. The constant C0 does 

not have any influence on the value of the designed 

moments. To facilitate calculations let us assume that C0 =  

— Cj In R t.

The radial and tangential moments are determined with 

the aid of Eqs 19 to 21 and are expressed as follows:

_  r  d 2w  V dw
M t =  ~  D \ — 2 +  -  -r -

L or r or 

Q (a )  — P { a )

P  =  2 ttR oP u  V  =  (1 -  w2) / ( l  -  m2); a  =  R 0/ R 2.

2. In case of a load q in tons/sq.m., uniformly distributed 

over the area of the entire ring foundation slab,

C i  =  -
P R  1

8ttL>(1 -  w2) ( l  -  v)

X (l +  » ) l l + i
2 n~

C* =  -  

X

+  (1 

P

v) -  B

16ttD(1 -  n )  (1 +  v)
2

2 n
(1 +  v)n~  ^1 +  1 - 2 In n  +  A  j  

+  ( l - u )  -  B

(25)
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P  =  7r7?22( l  — n 2) q ; El

R-> '

In  Eq  24 F 0 and £ 0 are com plete el l ip t i cal  in tegrals o f  

the f ir st  and second order. A f t e r  subst it ut ing  the constants 

C j  and C-, w i t h  t heir  values f ro m  Eq s 24 and 25 in  Eq s 22 

and 23 it  rem ains necessary t o calcu lat e t he in t egrals in  the 

ex pression

K  =
(?(« )  -  P (a )

47T
(1 +  , ) U -  I n ^ j  +  (1 -  v)T

K  — (1 +  v )S  -(- (1 — v)

0  <  Ro)

(r >  Ro),

where

5
- ü . r -

%/ (!  — k" s i n 20)

X  In  [1 — (1 — n 2) s i n 20]<i0 — E  In  p

T  =
2 £ 0p-

1 — m~

+
1

3 \ / ( l  — m~)

- X

)(r - »

( £ o - £ ) ( l  - p 2)

dd

\ / (1 — k 2 s i n 20)

It * - «

V ( 1  — k 2 s i n 2d)dd]

k 2 =

0 / 2  = a r c  cos vT
r

R * '

Fo r  the case o f  a load  q (i n  t o ns/ sq .m .) eq ual ly  d is­

t r ib u ted  o ver  the wh o le r ing  slab we get

K  =

(2 7 )

M l  -  n 2) l (1 +  v)

X [2 1 n p +  1 -  p- +  2(1 -  n2)S]

+  (1 -  »)

X  [(1  +  v ) J 0(ar) — (1 — v) J->(ar)]da. (2 6 )

Sub st i t u t ing  Q(a) and  P ( a )  in  Eq  26 w i t h  t heir  values 

f ro m  Eq s 16 and  18, we ob tain , af t er  in tegrat ing, two  values 

f o r  K  d epend ing  up on  t he ex ist ing  ineq ual i t ies r ^  R 0 and  

r ^5 R a. Hen ce the rad ial  m o m en t  M r f o r  t he case o f  a 

l i n ear  load  along the cir cu m f eren ce w i t h  a rad iu s o f  R 0 

is d eterm ined  b y m eans o f  t he f o l l o w in g  valu es o f  K:

2p

-  |  +  2 (i -  n-yr . }  (2 8 )

Th e d ef in i te in tegrals con tained  in  the ex pressions f o r

5 and T  are calcu lated  acco rd in g  t o t ab ulated  valu es of  

el l ip t ical  in tegrals, ex cep t  f o r  t he in teg rals co n tain in g  ex pres­

sions w i t h  natu ral  logar i t hm s. Th e lat t er  h ave been calcu ­

lated  in acco rd ance w i t h  Sim p so n ’s m ethod .

Fo r  d eterm in ing  the t angen t ial  m o m en t  M t in  Eq s 27 and 

28 in  the second m em b er  o f  t he ex pressions K  b efo re the 

f act o r  (1  — v )  the sign m inus shou ld  be t ak en  instead  o f  

p lus. Th is ru le f o l lo w s f ro m  the basic Eq s 22 and 23, wh ere 

ex pressions are g iven  f o r  M r and  M t.

A s an ex am p le, the d im ensionless values o f  t he m om ents 

M r and  M t h ave been calcu lated  f o r  ti =  0 .6  f r o m  the 

fo rm u lae:

M t = P iR oM t , 

M t = q R i2M T,

M t — P  iR iM t ; 

M t = q R A

w h ere Px is the l i n ear  ex ternal  load  along cir cu m f eren ce 

w i t h  rad ius R 0, q is t he load  u n i f o rm ly  d ist r ibu ted  over  the 

ent i re r ing  f oun d at io n  slab, and R 2 is the ex t ernal  rad ius 

o f  slab.

TABLI-: I I . VALUES O l ' M r W ITH 11 =  0.6

((1  -  k -) (F 0 -  F)

+  {2k2 -  1 ) ( £ „  -  E ))  

5T \ / [ ( l  —  p ‘ ) ( p 2 —  n ) { 9 2 —  m 2) ]

F o r a linear load IJ i F o r a 

d is tr ib u ted  

load qp a  =  0.0 a  =  0.7 a  =  0.8 a  =  0.9 a  =  1

0 .0 0 0 0 0 0 0

0 .7 - 0 .0 0 7 7 + 0 .0 5 4 7 + 0 .0 3 0 3 - 0 .0 0 4 8 - 0 .0 4 7 4 + 0.005(5

0 .8 - 0 .0 1 0 3 + 0 .0 2 4 0 + 0 .0 0 1 0 + 0 .0 1 4 4 - 0 .0 5 3 0 + 0 .0 0 7 8

0 .9 - 0 .0 1 1 8 + 0 .0 0 1 4 + 0 .0 0 4 3 + 0 .0 4 1 3 - 0 .0 4 1 9 + 0 .0 0 3 5

1.0 0 0 0 0 0 0

TABLE III,. VALUES OF A l t  W ITH « =  0 .6

F o r a linear load P\ F o r a

d is tr ib u ted

P a  = 0.0 a  =  0.7 a  =  0.8 a  =  0.9 a  =  1 load q

0.(1 + 0 .5 1 5 9 + 0 .3 4 0 0 + 0 .1 2 2 0 - 0 .1 5 5 1 - 0 .4 8 8 0 + 0 .0 4 5 2

0 .7 + 0 .4 2 9 2 + 0 .3 0 3 0 + 0 .1 0 9 0 - 0 .1 3 0 7 - 0 .4 1 9 1 + 0 .0 3 7 7

0 . 8 + 0 .3 0 7 5 + 0 .2 0 2 2 + 0 .1 0 9 0 - 0 .1 0 5 4 - 0 .3 9 0 2 + 0 .0 3 2 9

0 .9 + 0 .3 1 0 0 + 0 .2 2 4 1 + 0 .0 9 0 5 - 0 .0 8 7 3 - 0 .3 4 7 2 + 0 .0 2 9 5

1 .0 + 0 .2 8 1 0 + 0 .1 9 7 8 + 0 .0 7 0 7 - 0 .0 8 1 7 - 0 .3 2 0 4 + 0 .0 2 7 1

Th e values o f  t he com plete el l ip t i cal  in teg rals F0 and E 0 are 

ob tained  f ro m  the values o f  F  and  E  f o r  $  =  0.

Tab les I I  and  I I I  con tain  resp ect ively t he valu es o f  M r 

and M t d epend ing  up on  p =  r / R 2 and  a =  R 0/ R 2. In  

ad d i t ion , at  t he end o f  these tab les, values are g iven  f o r  

M r and M t f o r  t he case o f  a d ist r ibu ted  load  q. Th ese tab les 

i l lust rate t hat  w hen  calcu lat in g  r ing  f ou nd at io n  slabs the 

m ax im u m  m om ents ar ise in  the d irect ion  o f  a t angent . Fr o m  

Tab le I I I ,  ho wever , i t  f o l lo w s t hat  w hen  an ex ternal  l in ear  

load  acts along  cir cu m f eren ce R 0 the valu e o f  M t is near  

to zero w i t h  n =  0 .6  and  a —» 0.85.

Th e m ax im u m  valu e o f  t he r ad ial  m o m en t  M ,. w i t h  n =
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0.6 alm ost  co incid es w it h  the calcu lated  valu e in case o f  a 

p lane p ro b lem  w it h  a w id t h  o f  the r ig id  st r ip  R 2 — R x =  2b, 

wh en  the l i n ear  f o r ce Pl acts on  t he m id d le o f  t he r ing  st r ip . 

In  a b ook  b y Go rb u n o v- Po sad o v (1 9 5 7 ) t ab les o f  m om ents 

are g iven  f o r  calcu lat in g  con t inuous found at ions, where 

M  =  0 .3 1 8 Pj6 . Acco r d in g  to Tab le I I  the valu e o f  M r 
g iven  f o r  p =  0.8 and a =  0.8 cor resp onds t o t his instance. 

Hen ce we ob tain  M T =  2 / (1  — ra)0 .0 6 1 P]6  =  0 .305Pxb.

Un d er  the act io n  o f  a load  u n i f o r m ly  d ist r ibu ted  o ver  the 

w h o le r ing  f oun d at io n  slab we ob tain  fo r  n =  0.6 at  t he 

m id d le o f  t he r ing  st r ip  M r =  O.OlRqb2. A t  the sam e t im e 

in  t he f o rm u lat io n  o f  t he p lane p rob lem  f o r  the m id d le o f  

the st r ip  w e h ave M  =  0 .1 36qb2. I t  is t h eref o re bet ter  to 

calcu lat e r ing  fou n d at io n  slabs f o r  n ^  0 .6  b y m eans o f  the 

fo rm u lae g iven  ab ove, t han in  t he f o rm u lat io n  o f  t he p lane 

p rob lem .

In  t his p ap er  t he f o rm u lae o f  t he design m om ents h ave 

been ob tained  b y assum ing  t hat  un d er  t he found at ions the 

bed  is d efo rm ed  t o an un l im it ed  depth. A c t u a l l y  t he design 

m om en ts are in f luenced  o n ly  b y t he d ef o rm at io n  o f  t he soil 

located  w i t h in  the com pressed  st ratum  o f  t he bed. Fo r  th is 

reason t he values o f  t he design m om ents ob tained  shou ld  be 

reduced  b y 20 p er  cent .

I t  shou ld  be noted  t hat  f r o m  the ex pressions o f  M r and  

M t g iven  ab ove wh en  n =  0 a p ar t i cu lar  case o f  a round  

slab w i t h  a h igh  r ig id i t y  is ob tained , w h ich  was considered  

in  d etai l  in  a b ook let  b y Go rb u n o v- Po sad o v (1 9 4 1 ).

In  the So viet  Un io n  the beds o f  st ructures are calcu lated  

acco rd ing  to t he d eform at ions. Fo r  ex am p le, d epend ing  up on 

t he heigh t  ( H ) o f  t he stack , sm ok e stacks shou ld  be designed 

w i t h  a v iew  to the fo l l o w in g  t o lerated  set t lem ents (5 ) and 

incl inat io ns (/ ) o f  the foun d at ions: f o r  H  ^  100 m, S = 
20 -  30 cm , /  =  0 .004 ; f o r  100 <  H  ^  200  m , S =  15 cm , 

/  =  0 .003 ; f o r  200 < H ^  300 m, S =  10 cm , /  =  0.002. 

In  m an y instances sm ok e stacks can  be erected  on r ing  

foundat ions.

A t  present , in  M o sco w , a t elevision  t ow er  o ver  500 m  

h igh  is b eing  erected  on a r ing  foun d at ion . Th u s the 

quest ion  o f  the r ing  f oun d at ion  un d er  con sid erat ion  is not  

o n ly  o f  t heoret ical , but  also o f  p ract ical  interest .
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