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SYNOPSI S:  Recent  devel opment s i n t he sampl i ng of  cohesi onl ess soi l s i n Japan ar e di scussed.  The  need f or  t he undi st ur bed sampl i ng of  cohesi onl ess 

soi l s i s i ncr easi ng gr eat l y i n Japan and ma n y  i nvest i gat i on pr oj ect s ar e conduct ed.  However ,  t he undi st ur bed sampl i ng of  cohesi onl ess soi l s i s st i l l  one of  

t he mos t  di f f i cul t  t asks i n subsur f ace i nvest i gat i on.

Test  r esul t s i n Ni i gat a,  Japan,  ar e i nt r oduced and di scussed.  Sampl i ngs of  cl ean sands by  var i ous t ypes of  t ube sampl er s ar e conduct ed i n t he Ni i gat a si t e,  

wher e sampl i ngs by  i n si t u gr ound f r eezi ng wer e made.  Sampl es  obt ai ned by  i n si t u gr ound f r eezi ng exhi bi t  sat i sf act or y qual i t y,  whi l e most  of  t he s a m­

pl es obt ai ned by  t he t ube sampl er s ar e af f ect ed by  sampl e di st ur bance.  Amo n g  t hese,  t he cent r al  por t i on of  t he sampl e obt ai ned by  a l ar ge- di amet er  t r i pl e 

t ube sampl er  exhi bi t s hi gher  shear  modul us  and l i quef act i on r esi st ance t han t hose of  t he ot her  t ube sampl es,  suggest i ng possi bi l i t y of  a measur e t o r educe 

t he i nf l uence of  sampl e di st ur bance.

I NTRODUCTI ON

Th e  need f or  t he sampl i ng of  cohesi onl ess soi l s has r ecent l y i ncr eased gr eat l y 

i n Japan si nce gr owi ng i mpor t ance has been pl aced on t he asei smi c desi gn of  

st r uct ur es whos e f oundat i on gr ound i s vul ner abl e t o l i quef act i on.  I n addi t i on,  

l ar ge and i mpor t ant  st r uct ur es such as nucl ear  power  pl ant s,  br i dges and 

of f shor e st r uct ur es,  have r ecent l y been pr oposed and/ or  const r uct ed on cohe­

si onl ess and gr avel l y soi l s,  and t hus t he need f or  t he st udy of  t he behavi or  of  

gr anul ar  soi l s under  st at i c and dynami c  l oads has i ncr eased.

I n r ecent  year s,  over  sever al  hundr eds of  i nvest i gat i on pr oj ect s whi ch i ncl ude 

t he sampl i ng of  cohesi onl ess soi l s ar e conduct ed ever y year  i n Japan.  

However ,  t he undi st ur bed sampl i ng of  cohesi onl ess soi l s i s st i l l  one of  t he 

mos t  di f f i cul t  t asks i n subsur f ace i nvest i gat i on.
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I n t he pr esent  paper ,  r ecent  devel opment s i n t he sampl i ng of  cohesi onl ess 

soi l s i n Japan ar e di scussed.  Fi rst l y,  t est  r esul t s i n Ni i gat a,  Japan ar e i nt r o­

duced and di scussed.  Secondl y,  t est s at  Ur ayasu Ci t y,  Chi ba,  Japan,  ar e di s­

cussed.

These 2 t est s ar e conduct ed by  t he Japanese Commi t t ee on Soi l  Sampl i ng of  

J SSMFE.

TEST I N NI I GATA

Ni i gat a i s wel l - k nown f or  t he ext ensi ve soi l  l i quef act i on and r esul t i ng 

damage t o t he st r uct ur es dur i ng t he 1964 Ni i gat a Ear t hquake.  Ni i gat a t est  si t e 

i s l ocat ed about  2. 5k m sout h of  J R Ni i gat a St at i on.  Fi g.  1 i ndi cat es t he soi l

Fi g.  1 Soi l  Pr of i l e at  Sampl i ng Si t e i n Ni i gat a 

( Compl i ed af t er  Yoshi mi  et  al . ,  1989)
Fi g.  2 Pr ocedur es of  I n Si t u Gr ound Fr eezi ng Met hod 

( Yoshi mi  et  al., 1989)
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pr of i l e at  t he si t e ( Yoshi mi  et  al . ,  1989) .  The f i ne sand bet ween t he dept hs of

3 and 7 m i s dune sand,  and t he f i ne sand bel ow 7 m i s an al l uvi al  st r at um.  As  

i ndi cat ed i n Tabi c 1, t he sands at  t he si t e ar e ver y cl ean ( f i nes of  l ess t han 2%) 
and ver y uni f or m ( U.  = 1. 5) .

Me t hods  of  Undi s t ur bed Soi l  Sampl i ng

Fi g.  2 i l l ust rat es pr ocedur es f or  i n si t u gr ound f r eezi ng met hod conduct ed 

pr evi ousl y by  Yoshi mi  et  al .  ( 1989) .  Chi l l ed br i ne ( l i qui d cal ci um chl or i de)  

was  used i nst ead of  l i qui d ni t r ogen as t he cool ant .  The  br i ne can be r ecycl ed 

i n t he oper at i on.  The  t emper at ur e of  t he br i ne was  - 28° C goi ng i nt o t he f r eez­

i ng pi pe and about  - 26° C c omi ng out .  The  ci r cul at i on of  t he br i ne was  con ­

t i nued f or  about  t hr ee weeks.

Tabl e 1 summar i zes  t he t ypes of  t ube sampl er s used and t he sampl i ng dept hs.  

Eval uat i on of  Resul t s

The  SPT  N- val ues  and t he S- wa v e  vel oci t i es measur ed at  t he si t e ar e i ndi cat ­

ed i n Fi g.  1.  The  S- wav e  vel oci t i es est i mat ed f r om t he shear  modul us  G o f or  

t he sampl es  i n t he l abor at or y ar e al so s hown i n Fi g.  1.  The  r el at i onshi ps bet ­

ween  t he appl i ed shear  st r ess rat i o and t he number  of  l oad cycl es r equi r ed t o 

cause a doubl e ampl i t ude axi al  st r ai n of  5 % ar e s hown i n Fi g.  3 f or  sampl es 

up t o t he dept h of  7. 5m and i n Fi g.  4 f or  sampl es bel ow t he dept h of  7. 5m.

Th e  f ol l owi ng concl usi ons ar e dr awn f r om t he t est  resul t s.

( 1)  By  t he compar i son of  t he S- wa v e  vel oci t i es measur ed i n t he f i el d and t he 

l abor at or y,  i t can be j udged t hat  t he sampl es obt ai ned by  i n si t u gr ound 

f r eezi ng r et ai n good qual i t y.  Mos t  of  t he sampl es obt ai ned by  t he t ube 

sampl er s,  on t he ot her  hand,  ar e af f ect ed by  sampl e di st ur bance.

( 2)  Fr o m t he r esul t s i ndi cat ed i n Fi gs.  1,  3 and 4,  i t i s seen t hat  Tube  Sampl e 

No. l ,  whi c h i s obt ai ned by  t he Tr i pl e Tube Sampl er  0125 mm,  exhi bi t s 

hi gher  G o and l i quef act i on r esi st ance t han t hose of  t he ot her  sampl es 

obt ai ned by  t he sampl er s wi t h smal l er  di amet er s.  Thi s r esul t  suggest s 

t hat  sampl e di st ur bance ef f ect s mi ght  be r educed,  i f  a sampl e i s obt ai ned 

wi t h a l ar ge di amet er  t ube sampl er  and i f  speci mens ar e t r i mmed f r om t he 

cent r a)  por t i on of  t hat  sampl e.

( 3)  Undi st ur bed sampl i ng f r om cl ean,  uni f or m sands under  t he gr oundwat er  

t abl e i s a di f f i cul t  t ask,  and f ur t her  st udi es ar e st i l l  r equi r ed on t hi s sub­

j ect .

Tabl e I  Ty pe  of  Sampl er s  Us ed and  Pr oper t i es of  Ni i gat a Sand

Ty pe of  Sampl er Sampl e Dept h ( rn) Sand Me a n Uc

No. Cont ent ( %) Di a. ( mm)

Tr i pl e Tube  Sampl er 1 7 . 4 - 8. 5 98. 8 0. 28 1. 71

¿125 mm

Pr essur e Bal ance 3 3. 5 - 5. 35 97. 7 0. 29 1. 63

Sampl er ,  ( ( 81mm

St at i c Push Sampl er 4 4. 2 - 5. 7 98. 8 0. 26 1. 44

«450 or  7 0 mm

Tr i pl e Tube  Sampl er 5 5. 95 -- 6. 9 98. 4 0. 29 1. 62

0 8 1 mm

Tr i pl e t ube Sampl er 6 9. 0 - 10. 7 99. 1 0. 26 1. 28

0 8 1 mm

Aver age 98. 6 0. 28 1. 54

Fi g.  3 Compar i son bet ween I n Si t u Fr ozen Sampl es  and Tube Sampl es  

( f or  sampl es  up t o t he dept h of  7. 5m)

Fi g.  4 Compar i son bet ween I n Si t u Fr ozen Sampl es  and Tube Sampl es  

( f or  sampl es  bel ow t he dept h of  7. 5m)

T E S T  A T  U R A Y A S U

Ur ayasu t est  si t e i s l ocat ed about  10 k m east  f r om Do wn t o wn  Tok y o  and i s 

f aci ng Tok y o  Bay.  An  al l uvi al  sand l ayer  at  dept hs bet ween 8 and 1 5 m i s 

sampl ed.  The  sand l ayer  cont ai ns 5 t o 1 5 % of  f i ne gr ai ned mat er i al .  Th e  SPT 

N- v al ue of  t he l ayer  var i es f r om 10 t o 20.  I n si t u gr ound f r eezi ng met hod 

and var i ous t ypes of  t ube sampl er s ar e used f or  t he sampl i ng of  t he sand l ayer .  

Test s ar e n o w i n pr ogr ess and det ai l ed anal ysi s on t he r esul t s wi l l  be conduct ­

ed i n t he near  f ut ur e.
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