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is another  cause  for the remaining  part  of  
e

this reduction  ?

  Cencerning  Fig. 9, the logarithmic scale  is
used  for the  horizontal axis.  The  relation  is
not  very  much  Iinear in this figure, Will
another  type  of  relation  emerge  when  the

arithmetic  scale  is used  f6r the  horizontal axis?  
ee

  In conclusion,  this paper presents an  inter-
esting  eontribution  to the subject  and  is very

useful.  When  possible, the cross-checking

with  the  results  obtained  by the  cyclic  triaxial

tests may  be useful.  e
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  The  authors'  research  on  post-cyclic  recom-

pression  behaviour of  clay  has proceeded along
the  same  llne as  a  reeent  research  by the

writers  (Yasuhara and  Andersen, 1987a, b;
1989). In both cases  the research  has been based
on  cyclic  direct-simple shear  testing  of clay.

  In evaluating  the post-cyclic  recompression

settlements  of  foundations on  clay,  it is im-

portant to establish  a  parameter  which  is
suitable  to express  the relatienship  between
stress  and  compressibility  of  clay  undergoing

cyclic  loading. The  authors  proposed  the
"dynamic

 compression  index", (Iiyn, in the

follogring relation  :

      '

       cvr  ==  iC'tttts' log(lm Am':/..,, ) (11)

  The  authors  did not,  however, present  a

simple  practical way  to determine this "dy-

namic  compression  index", Cdyn.

  The  writers  (Yasuhara and  Andersen, 1987
a,  b ; 1989) have  in their research  noticed  that

  D
 By Sukeo  Ohara  and  Hiroshi Matsuda, Vol.

  
ii>

 Department  of Civil Engineering, Ibaraki

 
iM

 Norwegian  Geotechnieal In$titute, P.O. BQx

  28,University,

  40 Taasen,

tion)

t!n:inf,d

139

         
         -i

                g

     17. Illustration of  e-log  a.'  relations  in
     (a) oedometer  tests and  (b) cyclic  DSS
     tests followed  by  drainage

 the post-cyclic reeompression  has similarities

 with  the recompression  in conventional  oedo-

 meter  tests subjected  to  compression,  swelling

 and  recompression  (Fig. 17). The  writers  have
 therefere  tried to prediet the post-cyclic  re-

 compression  in cyclic  DSS  tests  by using  the

 recompression  index, Q,  determined from  con-

 ventional  oedometer  tests. This  correspends

 to Eq. (11) being rewritten  as:

        evr ==  lge,,  log( -I -=--ti:!a,i, ) (12)

   where  eo':  void  ratio  at  the  start  of  recomp-
    -
 resslon.

   The  recompression  volumetric  strains  meas-

 ured  in cyclic  DSS  tests on  Drammen  clay

 are  in Fig. 18 eompared  to the recompression

 strains  calculated  using  recompression  indices

 from oedometer  tests  on  the same  clay.  FrQm
 this comparison  the  writers  have concluded
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EXCESS POP,E PRESSVRE,Aulo"c

      recompression  velumetric

    rtormalized  pore  pressure  of

 clay  in undrained  cyclic  direct-

   tests

         tests sheuld  be multi-

to give a  reasonable  estimate

   
'
 settlements  of  Drammen

        The  reason  why  the

 the cyclic  tests is higher than

 Fig. 18. Post-cyclic

     strain  yersus

    Drammen

     simple  shear

that a  from oedometer

plied by 1.5
of  the  recompression

clay  due to dissipation of  cyclic-strain-induced

excess  pore pressure.
compression  in

Fig.
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19. Post-cyelic reeornpression  volumetric

strain  yersus  normalized  pore  pressure  of

Kaolinite clay  in undrained  cyclic  direct

simple  shear  tests followed  by drainage

carried  out  by the authors

in the oedometer  may  be because cyclic  loading
not  only  generates an  excess  pere  pressure,
but arso  disturbes the  clay  strueture.

  The  procedure used  for Drammen  clay  is
also  applied  to calculate  the  recompression

volumetric  strains  measured  bv the authors  in                          J
their cyclic  DSS  tests on  Kaolinite (Fig. 19).
T,he authors  have presented values  of  com-

pression  and  swel!ing  indices, but net  the

recompression  index which  is believed to be
rnost  relevant  for calculation  of  the  volu-

metric  strains  due  to cyclic  loading (Fig. 17).

The  wrlters  have therefore  assumed

Cr==O.15-Ch for the calculations  in Fig. 19.
However, this assumption  is uncertain  and

needs  verification.  Information that  the  authors

may  have about  a  for the  Kaolinite clay

would  therefore  be welcome.

  Secondly, the author$  concluded  from Fig. 9
and  Fig. 10 that the post-cyclic  recompression

settlements  depend on  the overconsolidation

ratio.  The  writers  have  combined  the data in
the  twe  figures and  obtained  Fig. 20. Even
if one  theoretically may  expect  an  effect  of

the  overconsolidation  ratio,  Fig. 20 indicates
that  this effect  is $mall  and  within  the  scatter

of  the  data points. The  results  from  the  cyclic

DSS  tests  on  Drammen  clay  earried  out  by the

writers  are  plotted in the same  way  in Fig. 21.
This  plot seems  to indicate an  effect  of  over-.

consolidation  ratio  which  is more  significant
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20. Relatien between  void  ratio  change  and

normalized  cyclically  induced pore  pressure

in cyelic simple  shear  tests on  Kaolinite

clay  followed  by  drainage  earried  out  by

the  authors
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Fig. 21. Relation  between  veid  ratio  change  and

    normalized  cyclic--induced  pore  pressure  in

    cyclic  direct-･simple shear  tests followed by

    drainage  on  Drammen  clay  carried  out  by

    the  wtriters

             CYCLIC  SHEAR  SIRA[N  ny (X)
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Fig. 22. Compression index ratio  of  undisturbed

    Drammen  clay  and  reconstituted  Kaolinite

    clay  after  cyclic  loading followed  by drainage
    in direct simple  shear  tests

than  found for Kaolinite by the authors.

  The  writers  agree  with  the authors  in that

cyclic  loading will  infiuence the  compressibility

of  a  clay  under  consolidation  past the initial

141

consolidation  pressure. This is illustrated in
Fig. 22 which  shows  the ratio  Q'/Cb as  a

function of  the  cyclic shear  strain  both for
the Drarnmen  clay  and  the Kaolinite clay.

Cb is the compression  index in the  case  of  no

cyclic  loading, and  Cc' is the compression  in-
dex for loading past the initial consolidatien

stress  after  cyclic  loading (Fig. 17). While
both clays  have a  plasticity index of  about  27,
the cyclic  loading has been stress-controlled

for the Drammen  clay  and  strain-controlled

for the  Kaolinite clay.  Therefore, the  numeri-

cal  values  are  not  directly cemparable  when

plotted against  cyclic  shear  strain.  The  results

in Fig. 22 do show,  however, that cyclic  load-

ing causes  a  reduction  in the compression

index for both clays.
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