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     Closure by HAKuJv  YAMAGucH!**, TsuToMu  KiMuRA*** and  NARiAKi Fup-i****

  Dr. Oda's remarks  on  the authors'  explanation  on  the  scale  effect  of  footings in dense
sand  seems  to consist  of  following two  points;

  (1) disregard of  marked  dependency  of the  relationship  between  the  friction angle  ¢
'

and  the  shear  strain  rt upon  cell  pressure  a,'.

  (2) disregard of  the  anisotropic  effect  induced in models.

These two  points  will  be explained  in the  sequence.

  (1) The  authors  were  well  aware  of  the dependency  of  the  ip'-r' relationship  upon

cell pressure a3'  or  mean  normal  stress  a.', as  it had been mentioned  in one  of  the  pre-
vious  papers  (Yamaguchi et  al.,  1975). The  reason  why  the  authors  assumed  a  unigue

relationship  between  O' and  r' was  that  the level of  a.'  in the  areas  that  gave  predomi-
nant  infiuence on  the  bearing capacity  was  estimated  to be not  less than  1.5 kgt'cm2, as  far

as  the  authors'  experiments  were  concerned.  For this range  ef  mean  normal  stress  am',

the dependency of  O' upon  r' seemed  to be not  so  significant.

 The  plane  strain  test data on  Toyoura  sand  obtained  by the  authors  are  given  in Fig.15

(Fuji-i, 1976). In Table 6 the  bearing capacity  faetor N  calculated  by taking  into ac-

count  only  the  dependency of  the  maximum  friction angle  ipip... upen  am'  is compared

with  the  observed  values  for various  footlng sizes.  A  hyperbolic type  of  relationship  be-
tween  gStp ...  and  amt

                  95'p max=  mo.  6(Jltla+Mo. o22a.  S530 (amNkg/cm2) ,

was  deduced from Fig. 15 by taking  into account  the  initial void  ratio  of  centrifuge  mod-

els and  it was  utilized  in the  computation.  Iterative computations  were  continued  until

almost  perfect  matching  was  obtained  for the  values  of  ¢
tp...

 at  each  node.

 Although the  authors  do not  reject  completely  the dependency in discussion as  a  cause

for the  scale  effect  of  footings in dense sand,  it seems  to  be diMcult to attribute  the seale

effect  solely  to such  dependency, as  is demonstrated by the diserepancy between the  com-

putation and  the  observation  in Table 6. The  attthers,  therefoTe,  do not  agree  to a  dis-
cusser's  view  that  the  scale  effect  can  best be explained  by the  dependency  of  O'p... upon

a3t.

  *VoL16,
 No.4, Dec, 1976, pp,11-22. 
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    Fig. !5. Infiuence of  mean  normal  stress  on  friction angle

     Table  6. Comparison  of  computed  bearing capacity  factor
          with  observation

x--..13.readtfi

 ei  Footing'l, 
'3,m

 
i
 6o'c"m' 

'r
 

-i'2o-c'iil
 

'"
 ].soc;II

10

              Observation                                            35e                                  560

              Computation                                  989                                            667

  (2) The  discusser pointed  out  that  considerable  anisotropy

prepared  by the  authors  as  a  result  of  the maximum  compaction

authors'  resu]ts  of  plane  strain  tests on  Toyoura  sand  sarnples

angle  a between the  plane of  bedding and  the dire¢ tion of  the

for a,' of  3kg!cm2. As  was  reported  by Arthur  and  Menzies,
anisotropy  clearly  exists  in dense samples  for plane  strain  tests

Oda,  1977).

  On  the  other  hand, in the  bearing capacity  tests,  anisotropy

to significant  effect  on  the ultimate  bearing capacity,  probabl
particulate structure.  This is shown  in Fig. i7, where  the

plotted agalnst  the  footing size. The  difference in the  bearing
OO is found to be approximately  9%  on  an  average.  The  average

this series  of the tests is listed in Table 7, which  shows  that

for 6:=900 tests is slightly  higher than  that  for 6:=OO test models.
models  is rnade  identical, which  the  authors  found extremely

the  difference in the  bearlng capacity  are  expected.

  The  bearing capacity  was  calculated  by incorporating an  elliptical

relationship  between ¢ 'p...
 and  6 into K6tter's equations.

17, -which  also  confirms  that  the  effect  of  anisotropy  on  the
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