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A DAM  ON  A THIN SOFT LAYER

BARRAGE SUR UNE COUCHE M INCE D'ARGILE M O U

G. STEFANOFF, Professor of Soil Mechanics. 

University of C. Engineering, Sofia, Bulgaria.

K. ZLATEREV,

Chief. Eng., S. Mechanics, Vodproject, Sofia, Bulgaria.

SYNOPSI S A met hod i s  sugges t ed f or  det er mi ni ng t he c ons t r uc t i on per i od of  an embank ment  dam,  
er ec t ed on a t hi n sof t  s oi l  l ayer .  The s hear  s t r engt h of  t he subgr ade I s  c al c ul at ed by-  t ak i ng  

I nt o ac c ount  t he degr ee of  c ons ol i dat i on,  us i ng ex per i ment al  c ur v es  /f « f ( w)  and c = f ( w) , 
whi c h I ndi r ec t l y  i nc l ude t he por e pr essur e.
The s hor t es t  c ons t r uc t i on per i od f or  t he r equi r ed s af et y  f ac t or  f or  eac h c ons t r uc t i on s t age l a 

obt ai ned by  I nt er pol at i on f r om t he c or r es pondi ng s af et y  f ac t or  cur ve I n r el at i on t o t he c on 
s t r uc t i on per i od.
The met hod can be al so appl i ed t o ot her  s t r uc t ur es  er ec t ed on t hi n sof t  l ayer s .

I NTRODUCTI ON

When er ec t i ng a dam on a t hi n sof t  s oi l  l ay er  

t her e ar i s es  t he pr obl em of  t he max i mum c on 
s t r uc t i on r at e.  Thi s  r at e i s  gov er ned by  t he 

c ondi t i on t hat  i n no s t age of  t he c ons t r uc t 
i on wor k  shoul d t he s hear  s t r ess ,  r es ul t i ng  
f r or a t he l oadi ng,  at t ai n t he s hear  s t r engt h,  

c or r es pondi ng t o t he r es pec t i v e degr ee of  

c ons ol i dat i on.  On t he bas i s  of  a c onc r et e  
ex ampl e an appr ox i mat i on met hod f or  sol v i ng  

t hi s  pr obl em i s sugges t ed.

The Por oy  Dam wi l l  be l ai d on a c ompl ex  of  
s i l t y  and sandy  c l ays  of  an aver age dept h of
11 m.  Under neat h l i e dense,  per v i ous  sands  

and s andy  gr av el s  ( k = 8 . 10- 2 cnv/ sec)  1- 1. 5 m 
deep,  f ol l owed by  r ock .  The c l ays  of  t he u p 
per  par t  of  t he subgr ade have a c l ear l y  ex 
pr es s ed muddy  c har ac t er  and ar e of  a v er y  
sof t  cons i s t enc y .  The gr ound wat er  l evel  al 
mos t  r eac hes  t he sur f ace of  t he t er r ai n.  Pi g.
1 shows  a s ec t i on t hr ough t he max i mum pr of i l e  

of  t he dam.

The c al c ul at i ons  showed t hat  t he upper mos t  
sof t  l aver ,  about  4 m deep,  shoul d be r emov ed  
s i nce t he dam coul d not  be l ai d on I t .  Be 
cause of  t he shor t  c ons t r uc t i on schedul e of  

t he dam ( t wo y ear s ) /  t he muddy  c l ays  woul d  
have I nev i t abl y  been pus hed as i de,  whi c h  

coul d have c aus ed a det r i ment al  di f f er ent i al  

s et t l ement  o f  t he dam.

I t  was  nec es s ar y ,  t her ef or e,  t o dec i de t o 

what  degr ee t he r emai ni ng s oi l  compl ex  was  a 
r el i abl e gr ound f or  t he er ec t i on of  t hi s  dam.

The s ol ut i on of  s uc h. s oi l  mec hani c a l  pr obl ems ,  
as  we know,  I s  c ompl i c at ed by  a number  of  
c i r c ums t anc es ,  t he mos t  I mpor t ant  bei ng t he 

v ar i at i on of  t he subgr ade s hear  s t r engt h I n  
t i me.  Wi t h t he pr ogr es s  of  c ons ol i dat i on t he 

s hear  s t r engt h I nc r eases .  Anot her  f ac t or  I s  

t he gr adual ,  and not  sudden,  l oadi ng of  t he 
gr ound .

The met hod appl i ed i n t hi s  case f or  sol v i ng  

t he pr obl em was  dev el oped by  MASI OV ( 1949*
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Fi g. l  Cr os s - s ec t i on t hr ough t he ear t h- f i l l  dam and geol ogi c al  pr of i l e
1 -  embank ment ;  2 -  muddy  c l ays ;  3 -  s i l t y  s andy  c l ays;  4 -  dens e per v i ous  s ands  and s andy

gr avel s ;  5 -  r ock.
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1961,  1963,  1968) .  The ev al uat i on of  t he de 
gr ee of  s t abi l i t y  of  t he s ubgr ade i s  car r i ed  

out  by  t ak i ng I nt o ac c ount  t he nor mal  s t r ess 
es.  The f ol l owi ng r eas ons  j us t i f y  t he appl i c 
at i on of  t hi s  met hod:

1.  The subgr ade c ompl ex  can be as s umed as  

adequat el y  homogenous .
2.  The c l ays,  c ons t i t ut i ng t hi s  compl ex ,  ar e 

sat ur at ed.
3.  Rel i abl e t r l ax l a l  t es t s  ar e not  avai l abl e.  
The por e pr es s ur e i n t he gr ound wi l l  not  be 

meas ur ed dur i ng c ons t r uc t i on and subsequent l y.
4.  Thi s  met hod mak es  poss i bl e a s i mpl e and 

el egant  model l i ng of  t he nat ur al  condi t i ons ,  

pr ov i ded t he abov e- ment i oned poi nt s  ar e 
t ak en I nt o c ons i der at i on.

We ar e not  goi ng t o des c r i be her e I n det ai l  
t hi s  met hod,  wh i c h  has  been publ i s hed i n t he 

abov e- ment i oned r ef er enc es .  We s hal l  onl y  

br i ef l y  ex pl a i n i t s  mai n  poi nt s .

The qual i t at i v e ev a l uat i on of  t he subgr ade  

s t abi l i t y  i s  ef f ec t ed by  c ompar i ng t he angl e 
of  max i mum dev i at i on Qmay  ( bet ween t he r e 

s ul t i ng s t r ess  and t he nor mal  t o t he c r i t i c 
al  pl ane t hr ough a gi v en poi nt )  wi t h  t he 
angl e of  i nt er nal  f r i c t i on t hus,  t he con
d i t i on f or  s t abi l i t y  i s

© <  4  . . . . . . . . . . . .  ( 1)
max  w

0 i s  det er mi ned f r om t he c ondi t i on of  11-
TI1 £ X

ml t  equi l i br i um of  O. Mohr  

61 ~  ®2

Bl n ° roax = + 62 + 2 ^ ( z  + D + hc ) ’ ( 2)

wher e 2
6^  and 6  ̂ ar e t he pr i nc i pal  s t r esses ,  i n t / m,

^ i ^  t he aver age uni t  wei ght  of  t he soi l ,  i n

z I s  t he dept h of  t he c ons i der ed poi nt  under  

t he f oundat i on base,  i n m;
D i s t he dept h of  f oundat i on,  i n m;

h c = g  l a m ; . . . . . . . . . . . . . . .  ( 3)

c and 6  ar e t he c ohes i on i n t / m , and t he 
w w

angl e of  i nt er nal  f r i c t i on of  t he subgr ade,  
r es pec t i v el y ,  es t abl i s hed f or  a gi v en wat er  

c ont ent ,  as  wi l l  be shown bel ow.

The anal y s i s  s howed t hat  f or  c er t ai n c har ac 
t er i s t i c  poi nt s  of  t he gr ound t he i nequal i t y  

( 1)  i s  f ul f i l l ed,  bot h f or  t he whol e con
s t r uc t i on per i od and f or  t he i nt er medi at e  
s t ages  of  t he er ec t i on of  t he ear t h- f i l l  dam,  

ac c or di ng t o Pi g . 2.

When det er mi ni ng t he pr i nc i pal  s t r es s es  I n 

equat i on ( 2) ,  t he s ol ut i ons  of  t he t heor y  of  

el as t i c i t y  ar e used,  whi c h ar e v al i d f or  
l oadi ng an el as t i c  i s ot r opi c  s emi - i nf i ni t e  

space.  I n our  case,  however ,  t he subgr ade i s  

of  a l i mi t ed dept h,  s i nce t he t hi c k nes s  of  
t he c ompr es s i bl e l ay er  i s  s mal l  wi t h  r espec t

STEFANOFF and ZLATAREV

Pi g . 2 Cons t r uc t i on s t ages

p — max i mum l oad at  t he end of  eac h c ons t r uc t 

i on s t age;  p -  r educ ed l oad at  t he end of  
eac h c ons t r uc t i on st age;

1/ 4 -  i nt er medi at e per i od 1/ 2 year ;
1/ 2 -  i nt er medi at e per i od 1 year ;
1/ 1 -  whol e per i od 2 . year s 

Pl / 4  = 18* 4 t / m2 p ^  = 15. 7 t / m̂

p l / 2 = 34- 7 t / / m2 Pl / 2 = 25, 2 t / n‘2

Pj / l  = 6 3 . 2  t / m2 p 1y 1 = 3 1 . 6  t / m2

t o t he hei ght  and t he wi dt h of  t he dam.  To 

our  k nowl edge t her e ar e no publ i c at i ons  on 
t he det er mi nat i on of  t he pr i nc i pal  s t r es s es  
f or  a t r i angul ar  or  a t r apez oi dal  l oad on a 

soi l  l ay er  of  a l i mi t ed dept h.  Si nce we di d 
not  c ons i der  t hese r es ul t s  t o be s uf f i c i ent l y  
r el i abl e,  we c onduc t ed t he anal y s i s  as  f ol 
l ows:

The c al c ul at i on of  t he subgr ade s t abi l i t y  i s 
c ar r i ed out  us i ng t he s af et y  f ac t or  

f w

p = . . . . . . . . . . . . . . . . . . .  ( 4)
‘' max

wher e

Tf w i s  t he s hear  s t r engt h at  a gi v en  
wat er  cont ent ;

Tmax is  t he s hear  s t r es s  i n t he sub-
gr ade due t o t he l oad of  t he dam.

The s hear  s t r es s  ^ max  i n t he subgr ade due t o

t he l oad of  t he dam i s  det er mi ned wi t h t he 
f or mul a of  L. K. J ur gens on ( CREAGER et  al , 1966;  

MASLOV,  1949) .  I t  i s  v al i d f or  a t hi n l ay er

( H< C^ )  under  a un i f o r m s t r i p l oad and i s of

t he f ol l owi ng t ype:

^ m a x ^ T ^ 2 ) . . . . . . . . . .  ^ )

The not at i ons  p,  H and B ar e i ndi c at ed i n 

Fi g . 2.

We assume t hat  t he l oad at  eac h c ons t r uc t i on  

st age,  i nc l udi ng t he f i nal ,  i s  a uni f or m,  r e 

duc ed l oad p.  I t  i s  det er mi ned f r om t he c on 
d i t i on t hat  t he t ot al  l oad on t he wi dt h B,  

c aused by  t he t r apezoi dal ,  r es pec t i v el y  t he 
t r i angul ar  l oad,  f or  eac h s t age,  shoul d be 

equal  t o t he t ot al  l oadi ng f r om t he r es pec t 
i ve r educ ed un i f or ml y  di s t r i but ed ( r ec t angu 
l ar )  l oad on t he same wi dt h B.
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The s hear  s t r engt h L„  i s  det er mi ned by  t he 
f or mul a

D A M  O N  SO FT  LAYER

- f w P- t g + c ( 6 )

The met hod f or  det er mi ni ng t he s hear  s t r engt h  
as a f unc t i on of  t he wat e r  cont ent  w was  de
v el oped by  I , IAS3j0V ( 1949,  1961) .  The angl e of  
i nt er nal  f r i c t i on /¡>w and t he c ohes i on cw of

t he s ubgr ade ar e obt ai ned f r om t he d i agr am i n 
Fi g. 3-  The met hod f or  pl ot t i ng t he cur v es

20

1 8

16

1 4

12

10

St r engt h par amet er s  and cw 

l at i on t o t he wat er  cont ent  v

i n r e-

To sol ve t he pr obl em t he f o l l owi ng s t eps  
shoul d be t aken.

1.  The c ur ves  ¿w= f ( w)  and cw= f ( w)  ar e ex pe 

r i ment al l y  dr awn up ( MASI OV,  1949,  1961)  f or  
t he s at ur at ed subgr ade.  I t  shoul d be poi nt ed  
out  her e t hat  one of  t he adv ant ages  of  t hi s  
met hod i s  t he f ac t  t hat  t he por e pr ess ur e i s  
i ndi r ec t l y  i nc l uded i n t he cur ves ,  so t hat  i t  
i s  not  nec es s ar y  t o es t abl i s h i t  ex per i ment al 
l y.  Thi s  i s  of t en c onnec t ed wi t h  c ons i der 
abl e di f f i c ul t i es .  Ther ef or e,  t he por e pr es 
sur e par t i c i pat es  i n an i ndi r ec t  way  i n t he 
f ur t her  c al c ul at i ons .  Pi g . 3 gi v es  t hese cur ves 
i n our  case.  They  have been es t abl i s hed f r om 
t he r es ul t s  of  about  70 s hear  t est s .

2.  The mean c ompr es s i on cur ve e = f ( p)  of  t he 
subgr ade i s  ex per i ment al l y  det er mi ned.  Pi g . 4 
shows  t hi s  cur ve i n our  case as  an aver age of  
7 t es t s .  The c oef f i c i ent  of  c ons ol i dat i on c 
i s  es t abl i s hed.

»5I

<N •

^  <o

p ng/cm 2

li = f ( w) ,  r es pec t i v el y  cw = f ( w) , wi l l  not

be des c r i bed her e.  I t  i s  gi ven i n det ai l  i n 
t he a l r eady  ment i oned wor k s  by  N. N. Mas l ov .
The i dea t o use f or mul a ( 4)  f or  det er mi ni ng  
t he s af et y  f ac t or  of  t he subgr ade f or  d i f f e 
r ent  t i ne i nt er v al s  af t er  c ons t r uc t i on st ar t s,  
t hat  i s,  f or  di f f er ent  degr ees  of  c ons ol i da 
t i on of  t he subgr ade,  i s  as f ol l ows .  Si nce

*  /
t he s ubgr ade i s s at ur at ed , i t  i s  ev i dent  
t hat  t he degr ee of  c ons ol i dat i on wi l l  r esul t  
i n a dec r eas e of  i t s  wat er  cont ent .  Thus ,  i f  
we k new t he wat er  cont ent  ŵ .  of  t he subgr ade

at  t he'  t i me t  af t er  t he begi nni ng of  c ons o 
l i dat i on,  t hat  i s,  af t er  s t ar t i ng t he er ec t 
i on of  t he ear t h- f i l l  dam,  t hen we can i mme 
d i at e l y  t ake t he c or r es pondi ng par amet er s
ti and" c from the curves in  P ig .3* With the 

w w
aid o f  formula (6 ) we obtain  the resp ective  
shear strength  fo r  the maximum load p and
with formula (5 ) -  the maximum shear stress  
rnax i n the subgrade at the given moment.

Af t er  s ubs t i t ut i ng t hese v al ues  i n equat i on  
( 4)  we obt ai n t he c or r es pondi ng s af et y  f act or .

*7  I t  should be noted that the method can a l 
so be applied  to p a r t ia lly  saturated s o i l s .
I n such case t he c ur v es  i n Pi g. 4 s houl d be ex
pr es s ed as f unc t i on of  t he uni t  wei ght  of  t he 
dr y  s oi l  t oo f t hat  i s  Pyf* f  ( wf j ^ )  ( MASI OVf

1968) ;  t he c al c ul at i ons  shoul d1 be f ur t her  
c onduc t ed as r equi r ed.  3 7 3

Pi g. 4 e- p and c - p c ur ves

Pi g. 4 gi v es  al so t he mean cur ve cy= f ( p) ,

whi c h i s det er mi ned af t er  TAYLOH ( 1954)  f r om 
t he s et t l enent - t i me cur v es  ( 28 i n al l )  f or  
t he di f f er ent  s ampl es  of  t he subgr ade at  d i f 
f er ent  s t ages  of  l oadi ng.  As  t hi s  cur ve i n 
di cat es ,  cy  v ar i es  l i t t l e i n a c ompar at i v el y  
wi de r ange of  l oadi ng ( f or  ex ampl e,  wi t hi n ? 
t he r ange of  p = 1. 0 k g/ c m2 t o p = 6. 0 k g/ c m 
c, r v ar i es  f r om 2. 0 t o 4, 0. 10“ 3 cm̂ / sec ) .

- 3
That  i s  why  we use an aver age cy= 3, 0. 10  
c m‘ / sec .

3.  The aver age i ni t i a l  and f i nal  wat er  c on 
t ent  of  t he s ubs oi l  i s det er mi ned.  I n our  
case t he i ni t i al  wat er  cont ent  of  t he non 
l oaded subgr ade es t abl i s hed f r om undi s t ur bed  
s ampl es  i a w ^  = 24# at  t he aver age.

The f i nal  wat er  c ont ent  w.f i n ’
t hat  i s,  t he

val ue whi c h wi l l  appear  i n t he subgr ade af t er  
c ons ol i dat i on under  t he c ompl et ed dam,  i s de 
t er mi ned.  For  a l oad of  p + p ^  , wher e p =
= 31. 2, 04= 63. 2 t / m , we t ake i r om t he com-

0. 555*  ' Then w.pr es s i on cur ve'  e f . =

= § ^  = 2 0 . 3 * / 111
f i n



4.  Pr o m f o r mu l a
STEFANOFF m =0 0

"t  "  " i n

we ob t a i n  t he wa t e r  c on t en t  o f  t he s at u r a t ed  

s ubgr ade a f t e r  a  g i v en  t i ne t .  I n t h i s  f o r 
mu l a  T y  I s  t he t i me f ac t or ,  de t e r mi ned  by

t he we l l - k nown  f o r mu l a  o f  Te r z agh l - Fr oh l i c h ,  

deduc ed  f or  a  l i nea r l y  I n c r eas i ng  l oad i ng  on  

a l ayer :

f o r  v  ^  1

■ ’ i 1 -  b  ■
W -  ( 8a)

f o r  v  ^ 1  _  __

-  e x p ( - m . v . MT
wher e  

v  = ^ ;

t  I s  t he t i me f r om t he s t a r t  o f  c ons t r uc t i on ;  

T -  t he c ons t r uc t i on  per i od;

M -  cy  ( §  ) 2 ;

c -  c oe f f i c i en t  o f  c ons o l i dat i on;

2H -  t wi c e t he dep t h  o f  t he s ubgr ade,  s i nc e  

t he l ay e r  I s  ha l f - c l os ed .

5.  By  me a n s  o f  w^  we t ak e t he c o r r es pond i ng  

and c ^  f r om t he c u r v es  I n  Pi g . 3.

Then  t he s hear  s t r eng t h  Tf *  o f  t he s ubgr ade

at  t he t i me t  a f t e r  c ons t r uc t i on  s t a r t s  I s  

de t e r mi ned  f r om f o r mu l a  ( 6)  f o r  t he l oad p.  

The s hea r  s t r eng t h  Tm„  o f  t he s ubgr ade,

aga i n  a f t e r  t he t i me t ,  I s  ob t a i ned  f r o m f o r 

mu l a  ( 5)  f o r  a  l oad p.

The c a l c u l a t i on  r es u l t s  ar e g i v en  I n  Tab l e  I .  

The l as t  t wo c o l umns  o f  t he t ab l e ar e g i v en  

f o r  c ompar i s on  an d ^ r e f e r  t o a  s udden l oad i ng  

o f  t he s ubgr ade.  Ty  I s  d e t e r mi ned  b y  t he

f o r mu l a  ( TERZAGHI - FHOHLI CH,  1936)

Tv * = , \  ex p  ( - m2 . MT)  . .  . .  ( 9)
'  1 m

#w -
Al t h o u g h  Ty  d i f f e r s  c ons i de r ab l y  f r om Ty ,

wh i c h  I s  d e t e r mi ned  f o r  a l i nea r  i nc r eas e o f  

t he l oadi ng,  t he r es pec t i v e  s a f e t y  f ac t o r s  P 

and ?  ar e a l mos t  equal .  Ther e f o r e ,  t he 

e r r o r  i n  de t e r mi n i n g  t he s a f e t y  f ac t o r  I n s i 
mi l a r  c as es  wi l l  no t  be s i gn i f i c ant ,  I f  t he 

r e l a t i v e l y  s i mp l e r  f o r mu l a  ( 9) ,  f o r  wh i c h  

t her e  ex i s t  t ab l es  and d i agr ams ,  I s  us ed.

On  t he bas i s  o f  t he abov e c ons i de r a t i ons  we 

s ugges t  t he f o l l owi ng  app r ox i ma t i o n  me t hod  

f o r  d e t e r mi n i ng  t he mi n i mu m c ons t r uc t i on  p e 
r i od  I n  e r e c t i n g  a  dam on  a  t hi n,  r e l a t i v e l y  

s o f t  l ay er .  The s a f e t y  f ac t o r s  F ar e e s t a b 

l i s hed  as  a l r e a d y  s hown,  f o r  d i f f e r en t  c on 
s t r uc t i on  pe r i ods  T and f o r  d i f f e r en t  c on 
s t r uc t i on  s t ages ,  p r ov i ded  t ha t  t he l oad i ng  

o f  t he s ubgr ade g r ows  l i nea r l y  u n t i l  i t  r eac h 
es  a  max i mu m v a l ue .  Th e n  a l l  t he c ons t r uc t 
i on  s t ages  u p  t o a c e r t a i n  d a m he i gh t  t ak e  

pl ac e i n  c o r r es pond i ng  pe r i ods  o f  t i me t .  T-  

I s  c hos en  ac c o r d i ng  t o c onc r e t e  c ond i t i ons ,  

f o r  ex ampl e  1,  2,  4 y ear s .  The s t a b i l i t y  o f  

t he s ubgr ade i s  ana l y z ed  f o r  d i f f e r en t  s t ages  

a f t e r  c ons t r uc t i on  s t ar t s ,  aga i n  ac c o r d i n g  t o

c onc r e t e  c ond i t i ons ,  f o r  ex ampl e  t  = T,

2T,  . . . . .  Si nc e t he l oad p g r ows  l i near l y ,

I t s  v a l ue  i s  | ,  p,  . . . . . . . . . .  r es pec t i v e l y ,

at  t he end  o f  e a c h  s t age.  Thus ,  f o r  ev e r y  

s epar a t e  T,  r e s p e c t i v e l y  t ,  t he s a f e t y  f ac t or s  

F ar e c a l c u l a t ed  u s i n g  f onmi l ae ( 4 ) t o ( 8) .
The f i na l  mi n i mu m c ons t r uc t i on  pe r i od  f o r  

e a c h  s epar at e c o n s t r uc t i on  s t age I s  ob t a i ned  

b y  i n t er po l a t i on .

and ZLATAREV

I n c as e o f  a  v e r y  s of t  t h i n  l ay e r  I t  c an  oc c ur  

t ha t  P <.  Pmj _Q f o r  t < T .  Then  t he r equ i r ed

s a f e t y  c annot  be a t t a i ned  wi t h i n  a  r eas onab l e  

t i me T,  s i nc e t he degr ee  o f  c ons o l i d a t i o n  I n  

t he e a r l y  s t ages  does  no t  d i f f e r  es s en t i a l l y  

f o r  d i f f e r en t  T.  Thus  t he me t h o d  i nd i c a t es  

t ha t  a  numb e r  o f  r e med i a l  me a s u r e s  ma y  hav e  

t o be c ons i de r ed  i n  t he des i gn,  f o r  i ns t anc e,  

f l a t t en i ng  o f  s l opes  o r  p r o v i s i on  o f  l oad i ng  

b e i ms  on  t he embank ment ,  r emov a l  o f  t he s of t  

mat e r i a l ,  a c c e l e r a t i o n  o f  c ons o l i d a t i o n  by  

me a n s  o f  v e r t i c a l  s and dr ai ns ,  et c .

TABI £  I  -  Ca l c u l a t i o n  Bes u l t s  f o r  a  Cons t r u c t i o n  Pe r i o d  T o f  Two Yea r s

t
Tv wt K cv P

1 
*

\

P r
ma x

F F*

y ear s
- %

0
t / c m2 t /  c m2 t /  c m2 t / c m2 t / c m2 - - -

T/ 4 0. 065 23. 8 12. 0 4. 0 18. 4 8 . 0 15. 7 1. 20 6. 6 0 . 376 7. 0

T/ 2 0 . 182 23. 3 12. 2 4. 1 34 . 7 11. 7 25. 2 1. 93 6 . 1 0 . 530 6 . 4

T 0.500 22. 1 12. 9 4. 4 63 . 2 18. 9 31. 6 2. 42 7. 8 0 . 7 3 1 8. 2

Z —

0 . 837 20. 9 13. 9 4. 7 63 . 2 20. 4 31. 6 2. 42 8 . 4 0 . 9 1 1 8. 5
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The mat hod  s ugges t ed enabI s a  t he det «r ml na 
t i on  o f  t ha c onat r ue t l on  r at e o f  a  dam o n  a  
t hi n,  b o  f t  s o i l  l ayer .  The f o l l owi ng  f ac 
t o r s  ar e t a t an  I nt o ac count :  o n  t he one hand,  
t he s hear  at r e so I n  t he s u b g r a d e , wh l oh  i n 
c r eas es  wi t h  t he l nor eas e i n  t he l oad,  and,  
on  t he ot her ,  t he I nc r eas e I n  t he s hear  
s t r eng t h  wi t h  t he adv anc e o f  c ons ol i dat i on.

The s ol u t i on I s  bas ed on  me a n  l abor at or y  
c ompr es s i on  cur v es ,  as  we l l  c m on  mean  cur ves  
f o r  t he s t r engt h  par amet er s  o f  t he s oi l  r e 
l a t ed t o i t s  wa t e r  cont ent ,  wh i c h  dec r eas es  
wi t h  t he I nc r eas e I n t he l oad i ng and i n  t i me.  
Bes i des ,  some we l l - k nown s o l u t i ons  f r om t he 
t heor y  o f  c ons o l i da t i on  ar e us ed.

The c ons t r uc t i on  r at e f o r  t he d i f f e r en t  
s t ages  o f  t he bu i l d i ng  o f  t he dam c an be de 
t er mi ned by  t h i s  met hod.

An adv ant age o f  t he met hod  I s  t hat  t he l abo 
r a t o r y  s t r engt h  par amet er s  r e l a t ed  t o t he 
wa t e r  c ont ent  I nd i r ec t l y  I nc l ude t he ac t i on 
o f  t he por e pr es s ur e,  t hus  av o i d i ng  I t s  de 
t er mi nat i on.

A s hor t c omi ng o f  t he met hod  I s  t he appr ox i 
mat e de t er mi na t i on  o f  t he s hear  s t r es s  i n 
t he t h i n  l ayer ,  wh i c h  mak es  t he met hod  not  
r i gor ous .  I n case o f  a  mor e p r ec i s e l y  c a l 
c u l at ed s hear  s t r es s  I n  t he t h i n  l ay er  t he 
met hod c oul d be mor e ex ac t .

Bes i des  f or  d am B, t hi s  me t hod  c an be appl i ed 
al s o f or  o t he r  s t r uc t ur es ,  e r ec t ed  on  a  t h i n 
s of t  l ayer .
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