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%EPIemru of a h g  ring~mdatim using m e  dem 

lo somp%rm pmdi~ldd and mssmwrsd ..(Us 
mmtm for ImprOYin~ the correbtlon~ ba- 

dhmsrsr ?:nu focndnUon. Tho ring .up- 
porre a 694% (21.1 ml d k m s t e r  b u k a  .tar 
CB- .PA-ra on 11 oqvllly smrsC lsue. 
oro.1 loadins b s b w  the 12-11. (5.7 m) wlde  
ring d u r l n s  ths Iydrob.r warn 5.28 bar 
(252.8 kPs). SetUsnaata rere calculrted 
durina dodun uming w n s  pscetratlon t e M  
and publiehad correlauon. bakeen  mn* rr 
a t s t e m  and akntIc modulu.. By mm&g 
msanur.d .stt lsmanb durina t h e  bydr0te.t 
with the calculated Miuem, it 1. .Bovn that 
L m - ~ l b l s  emUmde of aetUem-nt w w  mmde 
ueng  only come dsta  m d  available correla- 
uons. 



S E C T I O N  

Pi." 

i i..iui son. penetrmtlon tsll  and soil 
boring log i s  show" in Pig. 2 A mm-7 
of a11 five ton= .enlllr.lion ten11 i. Drrr 
aantod in pip. 3. 

'Fi*. 3 summar7 of cone ..netration test 
neu1UI 

Table 1. Poundstion lmdlnl  ( I  f t  r 0.305 m; I (ai = 95.8 kPal 

foundellion lvld pier. 1.120 0.67 
mtal1.nh 1,000 0.42 
water durlne hydrotmat10.730 4.19 
told ddurinr hrdro1.mL 13.630 5.28 

3 SUBSURFACE CONDlTIONS 

Soil conditions wers inveaUmUd bv mr- 

16.1 to 9.8 ml. Only ins cone penelrnljon 
test  in the ~ " t h  and d the  lank t o d d  b. 
completed to a depth of 11 feet (12.5 ml. 

Primerib dww a d s  are prsment b c t w a n  
depths of 6 and 20 fL (2.1 lvld 6.1 ml and 
batwcsn 33 and 37 feat (10.1 snd 11.0 m1. 
Thm s h p  u. 01 medium plsmticity r i l h  tiq- 
uid limits b s l w s ~ n  30 and 50 and p b ~ t i c i t ~  
indices batween 10 and 25. Tha nntur4 

4 SOIL COMPRBSSIBILITY 

8011 mmprus ib i l i t~  during ths drsUn a l s w  
"me ..tim.t.d b r  pubii.hrd sorrei.lio". 
batween conslnlined moduiua and cone 
reSiaLmu, IMikhsU hnd Gardnsr. 1975. 
Robmrtaon and Camwnslh, L98UIIl. 

For aands tha conslrainsd modvlua i s  
defined am: 

ratio: 

dp  / (%-%I 

"her. d p  is the i m - a  in . t m s  ."d 
(F4.1  i. ,ha dlmrenc. batweon the pre- 
eonsolida,im prea.ur. and preesnt ov.rb"r 
den Drss.ur.. 

This ratio. for an rpplird d m u m  
1-d d 5.28 ksf 1252.8 kP.1, i s  leas than 0.1 
.L ,he canter ol the clay lamr.. Thi. indi- 
cats. thml lha applied sveas im Issa than 10 
oerrsnt d the difference between th. .re- 

appropriab to ealeulals Lhe istusm.nt "El* 

mn s k U s  modulus. Since l h s  lhioknesa of 
ths clay l~ymrs  is anall with respect (o the 
aim of the foundation. aellcmont would be 
~r imar i ly  one dirn.".i.".,I and s.n.U.4ned 
modulua should be u s ~ d  in setlicmont csl- 
culations. The sonatrdnod modulus sen be 
dolorminad fro. the srprs..lon: 

e l  al. 1977 end RobarUon and CamPanellm. 
19841. which laads Lo a constrained modulum 

mPal while u d n s  the clay sarrehtions are 
about 1000 kaf (11.9 mP4. We used an 
intermedials vmlua of 700 h d  133.5 mPd for 
much solla. 

we c o m p d  t h a  vmlue. wlh the d u e .  
of modulus o b ~ n a d  from almmlo ahem wave 
velockty mea.ur.manlll. Assuming a @ha- 
wave veiouly d 830 fpe 1253 m/d for -3s 
to a dopth of 30 it (9.1 ml. and 1300 fpm 
1398.2 m/a) bctwcon'30 u ld  65 11 (9.1 and 
19.8 ml. low s(rarn Youw'~ modulum due. 
of 7000 kel u l d  17MO kaf 1335.2 and 813.9 



s .jo5%dn = $,idnl Hall DI 

w h e n  s i s  the .stuemm(, %= vertical 
strain, n i. the number of wdl hmrm. X is 
tom ail Lhishnass, d P  i s  Lh. sh.nW 1" 
.tra.. I t  tho w n r  al lea-r i. Ri is thick- 

5 SBTTLWENl CALCULATION PROCEDURE 

-.m about 0.12 imeh 13 mml. Tha asrmaosnt -~ ~ ~- ~~~~~~ . . 
s.tt~.m.nt h r  unl-dins raoro. barween 
0.21 and 0.5 1.. (6.i m d  15.2 i m l  with an 
.vor.ge *due of 0.45 m c h  (11.4 1-1. 

.Id. ."...,."on. ria con. ..nehti.n n- 

Pi.. 5 Svmmsrr of neruund mstllamente 
durin. tha h ~ d m t a a t  
(1 in. r 25.1 mo; I k 6  = 17.9 kPd 

v!. also p.rfor.ed m.Ltl.ronl calcubuon. 
".ins Lha c0nalrsin.d modulu. of 1680 k d  
180.1 IRI m the  upper 30 e~ 19.1 al and 



the Saventh Matiom4 Xmtin8 d the Kexi- 
okn Smiety of Soil Xechawica. Cru~dakjara. 


