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,THREE  CASE STUDIES  FOR

 SHORT  TERM  STABILITY

OF  SOFT  CLAY  
'DEPOSITS*'

Discussion by J.H.ScHMERTMANN"*

                        tt           '

  The autho;  has presented  a  fine paper  add-

ing three.well  documented dase histories to

the technical  literature en  the  important  ques-

tion  of  how  geotechnical  engineers  can  bes.t

practically evaluate  the  essentially  undraineds.

tability of loads on  soft  clays.  ･It seems  to'
the  writer  that  the  results  presented by Han-
zawa  support  a number  of important concepts

ip, ggotechnigal engineering:  . 
.

   t t                          '

  Uhdr.ained strength  not  a  baszc soil  proper-
ty : The  difference's between the  unconfined.

and  v'ane-determined  undrained  strength,  plus

the numerous  correction  factors we  ,now  con-

sider  necessary  to apply  to  measurements  of'

undrained  .strength, all  indicate that  when  we

measure  undrained  strength  we  do not  mea-

syre  a  basic property.  Rather, we  measure  a

behavioral respon$e  to the  type  of  test em-

ployed. We  can  perhaps  at  lease partially eli-

minate  this problem  by making  our  stability'

analysies  in terms  of  effective  stresses.  How-

ever,  many  engineers  still  

'consider
 this iniprac-

tical with  the  present state-of-practice  with

respect  to pore pressure predictien capability.

  Ulsing Plasticity as  an  empirical  correlation

tool:  The  writer  of  course  agrees  with  
-the

author's  conclusion  that  geological  conditions

play  an  important part in the  strength  b,eha-
vior  of a  soft  clay.  To  expect  a  global  gor-
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    relation  against  another  einpirical  conce'pt

    such  as-plastieity  index seerns  Very unrearistic.

    The  author  has 

'･added
 to the infoTmation'

    indicatihg that we  Should not  do this. How-

    ever,/  site-sPeeifie  br geolggic-specifig correla-

    ti6ns of this tyPe  

'could
 ce;tain'ly  

'prove
 use-

    ful, at  least for preliminary analysis  purposes.
                                      '            '

      71he important effects  of aging':'The  au-

    thor:s conclusions  regarding  the  importance of

    aging  $eem  particularly  interesting. The  writ-

    er  believes that  the  whole  subject  of  the

    effects  of  aging  has not  received  the' attention

    it deserves. Bjerrum  deserves recognition  as

    one  of  the  first investigators to call  attention

    to the importance of  aging.  He  noted  that

    some  clays  that  should  have had a  normally

    consolidated  geologic  history, also  had un-

    drained shear  strength  to effective  stress  (s.fp)
    ratios cposiderably  higher than  ether  normally

    consolidated,  clays.  They  behaved as  if they

    were  overconsolidated,  at  least at  small  values

    of  strain.  He  noted  that  the  stronger  NC

    clays  appeared  older  than  the  weaker  and

    younger  clays.  He  started  separating  clays

    into 
"young"

 and."aged"  (Bjerrum, 1973).

      At  about  the same  time  Leonards  and  his

    associates  produced  laboratory test results

    showing  that  secondary  aging  in the  labora-

    tory  could  produce  a  
"quasi-consolidation"･

    effect  due to preconsolidation-like behavior

    at  lew strain.  Bjerrum  then  atternpted  to

    help explain  this behavior via  the  void  ratio

    ehanges  associated  with  secondary  compression

    over  long periods  of  time.  Leonards  challeng-

    ed  this concept･  (Legnar.ds, 1973, 1980). Of

    course,  we  cannot  simply  classify  real  .clays

    in situ  as  either  
"young"

 or  
"aged."

 They

    must  rahge  continuously  over  the  full spect-

    rum  frem the very  young  to the  very  old.  .

      The  writer  be]ieves that  aging  produces a

    di.spersion-type change  in soil structure  which

    tends  to primarily  stiffen,  but also  can

    strengthen  the  clay  because of  a dramatic in-

    crease  in its ability  to mobilize  soil  friction at

    small  additl.onal  strain.  AIIhough  the  sarne  clay

 pp, 140-154.
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aged  rnay  still- have the  same  PI as  when

young,  its pore pressure generation and  sen-

sitivity  behavior, including progressive aetion,
may  bevery different after  aging  compared  to

its behavior when  young,  Again,  to  expect  it to
have  the  same  correction  factor with  respect

to the  typical embankment  failure problem,
based o4  its PI which  might  be the  same  at

all ages,  again  seems  unlikely.  The  writer

expects  that  one  day someone  will  come  out

with  Bjerrum-type correction  factors based on
PI, one  applying  to 

"young"

 clays  and  an-

other  applying  to "aged"

 clays.  These  correc-

tion  factors will  gradually  become  more  com-

plex  as  the  advocates  of  this approach  have
to adjust  the methoa  to explain  new  ease

histories such  as  those supplied  by the  author.

It seems  obvious  that  eventually  the  profes-
sion  wiIl change  to  less empirical  methods.

  Slensitivity to strength  parameters used  for
embankment  fitls : The  writer  has at  times

found  that  the assumptions  made  with  respect

to the  strength  of  the fi11 as  used  in the  slope

stability  analysis  can  have an  important influ-
ence  on  the  ba¢ k-calculated values  of  clay

undrained  strength.  The  author's  case  histo-
ries  would  have even  more  value  if he would

present the  back-calculated undrained  strength

values  as  a  range  of  values  consistent  with

specified  degrees of  uncertainty  in the

strength  assumptions  used  for the  fill.
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A  PROCEDURE  FOR  ESTIMATION

    OF  UPLIFT  CAPACITY  OF

          ROUGH  PILES*

Discussion by  JosEpH E.BowLEs**

  The  author  has presented a paper which

attempts  to address  the  predictlon  of  the  pull-
eut  capacity  of  all  tension  piles in sand  using

a  series  of  tests on  a  roughened  wooden  dow-
el  25.4mm  in diameter and  slightly  over

610mm  in length. In the  author's  proposal
-there are  three  items which  have  significant

influence on  the  computed  tension  capacity.
'These

 are  the  lateral earth  pressure  coeMcient

K., the friction coeficient  (tan 6) and  the
critical  embedment  dep;h (L/D)., ratio.  The
critical  depth L,, is used  as  the  point  where

the  lateral earth  pressure on  the  pile is taken
as  a  constant  value.  The  form  of  the author's

equation  (Eq. (10)) is not  new,  however,  the

implicit claim  of  obtaining  the  location of

the critlcal  depth and  the  value･of  the friction

coeficient  are  both new  proposals.
  There  are  a  number  of  factors to eonsider

before acceptance  of  the  author's  recommen-

dations. The  data of  Fig.3 and  its subsequent

plot in Fig,4 suggest  a  continuing  increase in

critical  depth ratio  with  increasing density and
not  a  break at  LfD=14.  5 for all  soils  with  D,>

70. While of  no  consequence  to this discus-
sion,  the  rnaximum  value  for D, in Fig,4
should  have been 100 and  not  120 as  shown.

  A  factor of  importance is whether  it is

possible  to  have  a  ratio  61¢ >1. The  method

of  roughenlng  the  
"pile"

 more  likeiy ¢ aused

an  apparent  increase in the  pile diameter from
interlocking with  the  glued  on  soil  grains  so

the  shear  zone  is on  a  pile perimeter sorne-

what  Iarger than the diameter of  the wooden

dowel. It is dificult to see  a6  angle  larger
than ¢  from  minimum  energy  cencepts.  In

this case  the  model  pile is unrealistically

rough  compared  to a  wood  pile driven into a
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