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T he  Or g a n iz in g  Co m m it t e e  ar e  n o t  r e s pons ib le  e ithe r  fo r  the  s ta te me nts  ma de  or  fo r  the  op in io ns  
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Le  C o m it é  d ’o r g a nis a t io n  laisse  à  le ur s  aute ur s  la  r e s pons ab ilité  des  conc lus ions  o u  des  o p in io ns  

e x pr imée s  dans  ce  vo lum e .



In t r oduc t ion

T HIS  V O L U M E  AND T H E  S ECON D V O L U M E  c o n ta in  the  218 
pape r s  s ubm it te d  as co n t r ib u tio ns  to  the  Six th In t e r na t io na l 
Confe r e nce  o n  Soil Me c ha n ic s  a nd  F o u n d a t io n  Eng ine e r ing  

by  the  N a t io n a l Co m m itt e e s  in  fo r ty  co unt r ie s  th r o ug h o ut 
the  w or ld . A  th ir d  v o lu m e  w ill c omple te  the  Proce e dings  

w he n  it  is p ub lis he d  e a r ly  in  1966. It  w ill c o n ta in  the  r e por ts  

o f the  Ge ne r a l Re por te r s  a t  the  Confe re nce , the  texts  o f the  

le c ture s  th a t  w ill be  give n a t  the  s ta r t  o f e ach te ch n ic a l ses 
s ion , a r e c or d o f the  dis cus s ions  a t the s e  ses s ions , a n d  a 
s um m a r y  o f the  Confe r e nc e  p r o g ra m m e . T he  Confe r e n ce  

its e lf is  to be  he ld in  the  Gr a n d e  Sa lle  o f the  P la ce  des  Ar ts , 

Mo n t r e a l,  Ca n a d a , fr o m  8 to 15 Se p te mbe r , 1965.
T he  C a n a d ia n  N a t io n a l Co m m it t e e  fo r  the  In t e r na t io na l 

Soc ie ty  (w h ic h  is the  As s oc ia te  Co m m it t e e  o n  So il a nd  Sno w  

Me c ha n ic s  o f the  N a t io n a l Re s e a rch  Co u n c il o f C a n a d a ) was  
ple as e d w he n , a t  its  m e e t ing  in  Pa r is  in  Ju ly  1961 , the  

Ex e c ut ive  Co m m it t e e  o f  the  Soc ie ty  acce pte d the  inv it a t io n  
te nde re d by  the  P re s ide nt  o f the  N a t io n a l Re s e a r ch  Co unc il 

to ha ve  the  ne xt  Confe r e nc e  in  Ca na d a . T his  b r o ug h t the  
Co nfe r e nc e  ba c k  a ga in to  N o r t h  Am e r ic a , p r e vious  c o n 
fe r e nce s  h a v in g  bee n he ld a t Ca m b r id g e , Mas s ., in 1936, 

Ro t t e r d a m  in  1948 , Zu r ic h  in  1953, Lo n d o n  in  1957 , a nd 
Par is  in  1961.

A  s pe cia l Or g a n iz in g  Co m m it t e e  was  e s tablis he d la te  in
1961 , by  the  As s o c ia te  Co m m itt e e , to de ve lop  plans  fo r  the  

Mo n t r e a l m e e ting  in  a s s oc ia t ion w ith  the  office rs  o f the  
In te r n a t io n a l Socie ty . T he  tw o  ge n tle me n w ho  k in d ly  agree d 
to  ac t  as  H o n o r a r y  C h a ir m e n  o f the  Or g a n iz in g  Co m m it t e e  

(a s  we ll as  the  wr ite r  o f this  In t r o d u c t io n ) we re  a mong s t  
those  w h o  a t t e nde d  the  F ir s t  Confe r e n ce  at  H a r va r d  Un iv e r 

s ity in  1936. T he  Co m m it t e e  re gre ts  to r e cord the  loss  o f one  
o f  the  Ho n o r a r y  Ch a ir m e n  th r o ug h  the  de a th  o f Dr . C. R. 

Yo u n g  in  Ap r il, 1964.

T he  e x ce lle nce  o f the  pre ce ding  me e tings  a nd  the  great  
va lue  o f the ir  r e s pec tive  sets o f Proce e dings  have  be e n a 

c o n t in u in g  ch a lle nge  to  the  C a n a d ia n  Co m m itt e e . T hos e  
r e s pons ible  fo r  p r e vious  me e tings  have  k in d ly  s ha re d the ir  

e xpe r ie nce s  fo r  the  be ne fit  o f the  Mo n t r e a l me e ting. It  is 

ho pe d  tha t  the  Proce e dings  o f the  Six th  Confe r e nce  w ill be  
fo u n d  to  be  in  ke e p ing  w ith  the  no w  we ll- e s tablished 

s ta ndards  o f the  In t e r na t io na l Soc ie ty .
T he  C a n a d ia n  N a t io n a l Co m m it t e e  wishe s  to r e cord its 

a pp r e c ia t io n  to  a ll o the r  N a t io n a l Co m m itt e e s  fo r  the ir  
co- ope ra tion in  acc e p ting  so w illin g ly  the  ne ce ssary lim it a t io n  

o f the  n u m b e r  o f pape rs  to be  s ub m it te d, a nd  in a s s is t ing by 

so ca r e fu lly  s e le c ting the  g r oup  o f pape r s  th a t  cons titute d 
e ach n a t io n a l c o n t r ib u tio n . (V o lu m e  III  will c o n ta in  a 

s ta t is t ical s um m a r y  o f the  n u m b e r  o f pape r s  a llo ca te d to and 
s ub m it te d  by  e ach m e m be r  c o un t r y .)

l e  p r é s e n t  v o l u m e  et le  de ux iè me  v o lu m e  des Com pte s  

re ndus  c o n t ie nne nt les 218  c o m m unic a t io ns  s oumis e s  au 
Six iè m e  Co ng rè s  in te r na tio na l de  la  m é c a n iq ue  des sols  et 

des  tr avaux  de  fo nda t io ns  pa r  les co mités  n a t io n a ux  de  

quar a nt e  pays  d u  monde . U n  tro is ième  v o lu m e  q u i se ra 

pub lié  a u  dé but de  1966 c o m plé te r a  la  s ér ie  des  Com pte s  
re ndus . Il co n t ie nd r a  les r a ppor ts  des  r a ppor te ur s  gé nér aux  

du Cong r ès , les  textes  des  confé r e nce s  s péciale s  q u i s e ront  

donnée s  a u  dé but de  c ha que  ses s ion te c hnique , le  procès  

ve rba l des  discus s ions  q u i a u r o n t  lie u à  ses ses s ions  e t un  
s o m m a ir e  d u  p r o g r a m m e  d u  Cong rè s . Le  Co ng rè s  lui- même  
a u r a  lie u  dans  la  Gr a n d e  Sa lle  de  la  P lac e  des  Ar ts  à 

Mo n t r é a l au  Ca n a d a , d u  8 a u  15 s e pte mbre  1965.
Le  C o m it é  na t io n a l c a nad ie n de  la  Soc ié té  inte r na t iona le  

a é té ho no r é  lo r s q u’à  la  r é u n io n  de  Pa r is  e n ju ille t  1961 le  

C o m it é  e x éc utif de  la  Soc ié té  a acce pté  l' in v it a t io n  fa it e  pa r  
le  P ré s ide n t  d u  Cons e il N a t io n a l des  Re che rche s  du  C a n a d a  
de  te n ir  les  p r ocha ine s  ass ises au Ca n a d a . Ain s i le  Co ng rè s  se 
t ie nd ra  de  no uve a u e n Am é r iq u e  du  N o r d , les congrès  pr écé 

de nts  a y an t e u lie u à Ca m b r id g e , Ma s s ., en 1936, à  Ro tt e r 

d a m  e n 1948, à  Zu r ic h  en 1953, à Lo nd re s  e n 1957 e t à 

Pa r is  e n 1961.
U n  C o m it é  s péc ia l d ’o r g an is a t io n  a é té cr ée  à la  fin de  

1961 p a r  le  C o m it é  as s ocié de  la m é c a n iq ue  des  sols  et de  la  
ne ige  du Co ns e il N a t io n a l des  Re che rche s  d u  Ca n a d a  en vue  

de  me ttr e  s ur  p ie d des  plans  po ur  le  Co ng rè s  de  Mo n t r é a l, en 
co lla b o r a tio n  avec les dir ige ants  de  la  Soc ié té  in te rna t iona le . 
Le s  de ux  pe r s o nna lité s  q u i o n t  bie n  vo u lu  acce pte r  les pos te s  

de  prés ide nts  hono ra ir e s  d u  Co m ité  d ’or gan is a t io n (a ins i que  
l'a u te ur  de  la  prés e nte  in t r o d u c t io n ) o n t  pa r t ic ipé  au pr e mie r  
Cong rè s  q u i e ut  lie u à l’Unive r s ité  Ha r v a r d  en 1936. Le  

Co m it é  r egre tte  la  pe r te  de  l’un  de  ses prés ide nts  honora ir e s , 

le  D r  C . R. Yo u n g , décédé  e n av r il 1964.
La  réuss ite  des  Co ng rè s  précéde nts  e t la gr ande  va le u r  des  

Com pte s  re ndus  ant é r ie ur s  o n t  été une  ins p ir a t io n  po ur  le  
Co m ité  ca na d ie n . T ous  les  r e s pons able s  o nt  mis  le urs  e x pé 

r ie nce s  e n c o m m u n  p o u r  que  la  r é un io n  de  Mo n t r é a l s oit 
fr uc tue us e  e lle  auss i. Il est à e spére r  que  les  Com pte s  re ndus  

du  V I°  Congr ès  s e ront  c onfo r m e s  aux  no rm e s  élevée s  de  la 

Soc ié té  in te rna t iona le .
Le  Co m ité  na t io n a l c a nad ie n dés ir e  r e me rc ie r  tous  les 

autr e s  Co m ité s  na t io n a ux  d ’avoir  acce pté , de  bo nne  grâce , 
la  lim it a t io n  néces s aire  du no m br e  des c o m m u n ic a t io n s  et 

d ’av o ir  pa r t ic ipé  à une  s éle c tion min utie us e  de  la  sér ie  de  
c o m m u n ic a t io n s  q u i a cons titué  ch aq ue  c o n t r ib u t io n  n a t io 
nale . (Le  tro is ième  v o lu m e  co nt ie nd r a  un  s o m m a ir e  s ta tis 
t ique  du no m br e  des  c o m m unic a tio ns  que  c ha que  pays  

me mbr e  aura  pré s e n té .)
E n  é tablis s ant  les pla ns  p o u r  le  Co ng rè s  de  Mo n t r é a l le

v



In  de ve lop ing its  p la ns  fo r  the  Mo n t r e a l me e t ing, the  

Or g a n iz in g  Co m m it t e e  fo llo w e d  c los e ly  the  ins tr uc t io ns  give n 
to  it  by  the  Soc ie ty ’s Ex e c ut ive  Co m m it t e e  at  its  m e e ting  in 
Pa r is , w ith  r e fe re nce  to  the  r ig id  a p p lic a tio n  o f r e gula t ions  
fo r  the  le ng th  a nd  char ac te r  o f pape rs . T he  v ir tu a lly  u n a n i 
m o us  co- ope ra tion o f  au tho r s  in  a dhe r ing  to  the  “ Par is  
r e q uir e m e n ts ,” as inte r pr e te d by  the  C a n a d ia n  Co m m itt e e , 
has  like wis e  be e n gr e a t ly  appr e c ia te d a n d  has  le d to the  
s a t is fac tory  fo r m a t  o f this  v o lum e . T he  p r o m p t  s ubm is s io n 

o f pa pe r s  has  p e r m it te d  the  d is tr ibu tio n  o f thes e  tw o  vo lume s  
to  a ll r e gis tr ants  we ll in  ad vanc e  o f the  Confe r e nc e  ope n ing .

As  fo r  pre vious  Confe re nc e s , the  pa pe r s  ha ve  be e n s ub 

d iv ide d  in to  a pp r o pr ia te  m a jo r  gr oups — s im ila r  to, b u t  no t  
ide nt ic a l w ith  thos e  us e d in e a r lie r  Proce e dings . Pape r s  on 

va r io us  aspe cts  o f rock  m e ch an ic s  ha ve  be e n pre s e nte d at a ll 
Confe r e nce s ; c o n t in u a t io n  o f this  pra c tice  is  ind ic a te d  by 

c o n t r ib u tio ns  to  se ve ral o f the  divis ions .

T he  r e s ult ing  co lle c t io n o f pa pe r s  r e pre s e nts  a wor ld- wide  
r e vie w  o f the  s ta te  o f the  a r t , a nd  o f the  a pp lic a tio ns  in 
prac tice , o f s oil a n d  r o c k  m e ch an ic s  in  a s s oc ia t ion with  
fo u n d a t io n  e ngine e r in g in  a ll its  phas es . A  m o r e  accura te  

de s c r ip tion o f the  cove rage  o f th e  vo lume s  w o u ld  be  geo-  
te c hnic a l e ngine e r ing, va r ia t ions  o f the  w or d ge ote chnique  
be ing no w  us e d by  the  N a t io n a l Co m m itt e e s  o f s e ve ral m e m 
be r  countr ie s . Wh e n  the  in d iv id u a l pape r s  ar e  s tud ie d , the  

r e ade r  w ill find an e n c o ura g ing  a nd  c h a lle ng in g  r e vie w  o f  the  
s te ady progres s  b e ing  m a d e  in  bo th  the  the or y  a nd  prac tice  

o f s oil m e c han ic s  a nd  fo u n d a t io n  e ngine e r ing.

All r e ade r s  w ill s ha re  w ith  the  m e mbe r s  o f the  Or g a n iz ing  
Co m m it t e e  p r o fo u n d  r e gre t th a t  D r . T e r za ghi d id  no t  live  to 

see this  fu r th e r  a dv ance  in  the  s ubje c t  o f w h ic h  he  was  the  
a c kno w le dge d a n d  r eve re d fo u n d e r  a nd  le ade r . Be for e  his  

de a th  o n  25  Oc tob e r  1963, he  h a d  appr o ve d  the  ge ne ra l plans  
fo r  the  Mo n t r e a l Confe r e n ce , a t  w h ic h  s pe c ia l t r ib u te  w ill be  
p a id  to  his  m e m o r y .

Sum m a r ie s  o f the  pape rs , a nd  ge ne ra l r e vie ws  o f  the  “ state  
o f the  a r t” in  e ach o f the  s ix m a in  div is ions  a re  be ing  pr e 
pa r e d  by  the  ap p o in te d  Ge ne r a l Re por te r s  w h ile  these  

vo lume s  a re  in  press . T he s e  r e por ts  w ill be  p r e p r in te d  in 

p a m p h le t  fo r m  a n d  se nt by  a ir  m a il to  e a ch  p a r t ic ip a n t  in  the  
Confe r e n c e , p r io r  to th e ir  e ve ntua l ap pe a r ance  in  Vo lu m e  
III.  It  w ill no t  be  ne ce ssary the r e for e  fo r  those  c o m in g  to  

Mo n t r e a l to  b r ing  the ir  volume s  with  the m , as the  pa m p h le t  
o f ge ne ra l r e por ts  w ill r e a lly  p r ovide  the  bas is  fo r  the  m a in  

line s  o f the  dis cus s ion w h ic h  will cons titute , so de s ir ably , the  
te c hn ica l ses s ions  o f the  Confe re nc e .

T he  Proce e dings  are  be ing e dite d a nd  pr in te d  by  the  
Unive r s ity  o f T o r o n to  Pres s  as a pa r t  o f  its dis t inguis he d 

a n d  e xtens ive  series  o f s chola r ly  pub lic a tio ns . T he  C a n a d ia n  
N a t io n a l Co m m it t e e  wishes  to r e cord its  ap p r e c ia t io n  o f the  

pe r s ona l inte r e s t and va lue d  as s is tance  w ith  the  p r o d uc tio n  

o f the  vo lume s  o f Mr . M. Je a nne re t , Dir e c to r  o f the  Press , 
Mis s  E. H a r m a n , the  As s is tant  Dir e c to r , a nd  Mis s  F . Hal-  
pe n ny , the  Ed ito r .

Du e  tr ibu te  w ill be  pa id by  the  Or g a n iz in g  Co m m it t e e  at 
an a pp r o pr ia te  t ime  a n d  pla ce  to  a ll w h o  have  v o lu n ta r ily  
a nd  w illin g ly  ass is ted it  w ith  its tas k. T his  In t r o d uc t io n  

w o u ld  no t  be  co mple te , howe ve r , if it  d id  no t  r e cord, with  
ap p r e c ia t io n , the  w or k  o f the  s pe cia l Pape r s  Co m m itt e e  

und e r  the  c h a ir m a n s h ip  o f Dr . D .  H . M a c D o n a ld  o f Nia g a r a  
F a lls , On ta r io , w h ic h  che cke d, e dite d, a nd  pre pa re d fo r  the  

Pres s  a ll the  pa pe r s  c o nt a ine d  in  the s e  firs t two vo lum e s .

N a t io n a l Re s e a r ch  Co u n c il R o b e r t  F . L e g g e t

Ott a w a , C a n a d a  C h a ir m a n

De c e m be r , 1964  Or g a n iz in g  Co m m it t e e

C o m it é  d ’o r g a n is a t io n  a s uivi de  très  près  les  ins t ruc tions  qui 

lu i o n t  é té do nnée s  p a r  le  C o m it é  e x é cu tif de  la  Soc ié té  lors  

d u  Cong r ès  de  Pa r is , p a r t ic u liè r e m e nt e n ce  q u i conce rne  
l’a p p lic a t io n  r ig ide  des  r èg le me nts  r e la t ifs  à  la  lo n g ue ur  et 

au  ca rac tè re  des  c o m m unic a t io ns . Le  fa it  que  les  aute ur s  o nt  
b ie n v o u lu  r e s pecte r  les  “r èg le me nts  de  P a r is ” te ls  q u ’inter-  

pré tés  p a r  le  C o m it é  ca na d ie n , a é g a le m e n t é té fo r t  appré c ié . 

T ous  ces e ffor ts  o n t  c o n d u it  a u  fo r m a t  trè s  s a t is fa is ant  du 
pr és e nt  v o lum e  ta nd is  que  la  r e mis e  r a p id e  des  c o m m u n ic a 

t ions  a pe r mis  la  d is tr ib u tio n  de  ces de ux  vo lume s  à  tous  les 
congres s is te s  ins c r its , long te m ps  a van t la  da te  d u  Congrès .

C o m m e  p o u r  les  Co ng rè s  préc éde nt s , les  c o m m unic a t io ns  

o n t  é té  r épa r t ie s  e n s e c tions  généra le s  s e mbla ble s  m a is  n o n  
ide nt ique s  à  ce lle s  ut ilis ée s  dans  les  Com pte s  re ndus  pr écé 
de nts . P a r  e x e mple , de s  c o m m u n ic a t io n s  s ur  les  dive rs  
as pe cts  de  la  m é c a n iq ue  des  roche s  o n t  é té  prés e ntée s  à  tous  

les  Co ng rè s  e t il e n es t de  m ê m e  ce lte  fois - ci.
La  co lle c t io n  des  c o m m u n ic a t io n s  q u i s e ront  prés e ntée s  à 

Mo n t r é a l cons titue  une  r e vue  unive r s e lle  de  l’é ta t  ac tue l de  
la  m é c a n iq ue  des sols  e t de  ses a p p lic a tio ns  pr a t ique s , en 

p a r t ic u lie r  e n ce  q u i conce rne  les tr av aux  de  fo nda t io ns  dans  

toute s  le ur s  phas es . P o u r  déc r ir e  ave c  plus  de  c o nc is ion le  
c o n te nu  des  vo lume s  o n  p o ur r a it  e m plo ye r  le  te rme  “géo-  

te c hn ique ” a c tue lle me n t ut ilis é  p a r  les  Co m ité s  n a t io n a ux  de  

p lus ie ur s  pays  me m br e s . Lo r s que  les  c o m m u n ic a t io n s  s e ront  
é tudiée s  le  le c te ur  tr ouve ra  dans  les  pages  q u i s u ive nt  une  

r e vue  e n c ourage an te  e t s t im ula n te  des  progrès  r éa lis és  auss i 
bie n dans  la  théo r ie  que  dans  la  p r a t iq ue  de  la  m é c a n iq ue  

des  sols  e t des  tr av aux  de  fo nda t io ns .
Le s  le c te ur s  e t les  me mbr e s  d u  C o m it é  d ’o r gan is a t io n 

r e gre tte ront  p r o fo n d é m e n t  que  le  Dr . T e rzag hi ne  s oit  plus  

p a r m i no us  p o u r  cons ta te r  les no uve a ux  prog rès  acc om plis  

da ns  le  d o m a in e  do n t il es t le  fo nd a te u r  vé né ré  de  tous . 
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Corrigenda and E rra ta  Corrigenda et Errata

V o l u m e  I

Page 14, right-hand column: equation (1) should read
k =  ywCT( «0 -  e100) / [ ( l  +  ^o)

Page 268, Fig. 10: measurements on vertical axis should 
read 0, 5000.

Page 365, right-hand column: line 51 should read “linearity 
is guaranteed during loading. It will be defined as”.

V o l u m e  II

Page 116, left-hand column

line 26 should read “Hansen (Brinch Hansen and Lund- 
gren, 1960), on the basis”.

line 31 should read “where P is the total foundation load, 
L  and B the rectangular”.

line 40 should read “0.4 to 0.5), this difference occurred 
especially at sites”.

Page 188, right-hand column: equation (3) should read 
T  =  ct/a2.

Page 190, left-hand column

line 6 should read “the operators (v2) and (v4) being 
replaced by (Vi2) and”.

left-hand side of equation ( 14a) should read 2GEV 

left-hand side of equation (14b) should read 2GSV 

left-hand side of equation (14c) should read 2GQV

Page 190, right-hand column

left-hand side of equation (15a) should read 2GE1. 

left-hand side of equation (15b) should read 2GSX. 

left-hand side of equation (15c) should read 2GQX. 

equation (15f) should read

It - IVJo {u

m2

(it +  1 ) (« ' +  1 — f  ) iii~ +  1 +  4>)
du.

Page 243, left-hand column
lines 8 and 9 of Summary should read “surface equal to 
1.4.R or 1.8T, where R  =  4V (E l / k ) (subgrade modulus 
constant with depth) and T  =  s\ /(E I /r th) (subgrade”.

Page 243, right-hand column
line 8 of Sommaire should read “ou 1,8T en dessous de la

Page 189, right-hand column: equation (7d) should read surface du ^  R  =  w w m  si le„

+

32 i I d E 1

dddz  I. r dr
— 2 

r

2 J L Î 3 5  Ì
r 38 1

J
r dr J

1 d2Q
r- d i1

__ - I " v  _  ±
dr ) dr2 r dr

line 9 of Sommaire should read “3\ / ( E l /nh) si le module 

varie linéairement avec la profondeur.”

Page 246, right-hand column: line 30 should read 

“R  =  4\ / ( E l / k )  and T  =  3\ / ( £ / / « h"). Furthermore, 

these”.
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