O3poO0oooooooooooboooOobooOODOo0Ol
goboooooozo00700000000 62

oottt botdyn

oo oo*ooo o?

D000 0OO000D00000000338-8570000000000000002550
0000000 00000000338-8570000000000000002550
*E-mail: osada@rock.civil.saitama-u.ac.jp

gooboboobooboobobobobobobobobobobOobobobobOobOoboboo
gooooooooobooboobooboboboboooobooooobooboboboboboDobOoobog
gbooooooooboobooboobobobobobooboooboboobobobobobobobOonDog
gboooboooooboooboooobooboboboboooobobobobobobobobOobobobonoo
gboooobooobooobooobooboboboboboooboboboobobobobobobobobo
gooooooooobooboobooboboboboooobooooobooboboboboboDobOoobog
gbobobooooboobooboboboooooooooobon

Key Words : drying induced deformation, poroelasticity, water retention curve, soft sedimentary rock

1. 0000

goopoobboooooboobbooooooobooo

ooooooboboobobbboEbzOOobobobooboDO
goebzooooooooooooooobooooboo
gooobobobbooooobobobboooooooo
ggoobbobbogooooboobobboooooooboo
gooobobobbooooobobobboooooooo
ggoobbobbogooooboobobboooooooboo
gooo-oooopoobobobbooooooooooo
ggoobbobbogooooboobobboooooooboo
goooo
goobobobbooooooobbooooooobo
gooobobobbooooobobobboooooooo
ggoobbobbogooooboobobboooooooboo
gooobobobbooooobobobboooooooo
ggoobooboooooobobbboooooboo
oooboobboooooboobboooooooo

gooobboboooooobobbbooooooooo

000D00000000000D00DO0000000O
0000000000000000000000000
oooooooo

000000000000000000000000
00000000000’ ™ooo000oooooo
0000000000000000000000000
000D000000000D00D0O00000000n0

"90 B AR

-0 0000 oboooooobobooooooo
goboboobobobobooooo

U00o0o0oooooooooooooooooo
gooobobobboooooobobobooo

2. 00040goon

[ Julalals
000000000000000000000 6emO
0000000000000000000000000
000003md00000000000000000
00000000-1000000000 2013 gem’D O
0000 1M47gem0 0000430000000000

-335-



0-0 000000
#i5

No BE@ Efcm &cm)
(g/cm’)
1 23262 8809 5924 3198
2 14520 7884 5931 2856
3 160.17 8192 5920 2978
4 157.70 8145 5955 2925
5 162.15 8054 5942 2905
;- ——sample 1 ||
<o | ===sample 2 | -
== =sample 3| |
: sample 4
—sample 5 |-

Change in density O g/cm3D

Time (day)

0-2 Dooboooooooogooo

oooobobobbooooon
ooooooooo4oobobobbbbibooooog
gooobobobbooooobobobobbooooobooo
gogooboboboooooobobbboooooboo
gooobobobbooooobobobobbooooobooo
gogooboboboooooobobbboooooboo
00000000000000000000D00020
goooz20000o00b0bob0o000ogooooo
goooboboboboooooobobobbooooobooo
ggoobobobooooooobobbboooooboo
oooopoobobbooooooboo

0000
a) 000000000000
000000000000000000000000
00000-20000000000000000000
0D0000000000507000000000000
0D00000000001s0000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
oooooO
b) 00000000
000000000000000000000000
0-30000000200000000000000 (r
Onen0 0000000000 00000 comd 00

wn
o

100

Evaporation rate (mg/mz/s)
T 5 %f T

far senso near sensor b g
40 180
| =
Z
30f 160 =
£
=
=
com sensor (5]
40 ‘o
=
<
=
o
4

evaporation rate

L n
5 10 15
Elapsed time (day)

OO

0-3 0000000000000D00 (sample 1)

)

—_

(=]

(=]

(=]
T

-6

! volumetric

circum | & 2

i axial >

'

! Data deﬁcien\
I

I

! J
'

_ ....|!5:3‘.iay.s.|....|.
10000 5 10 15

Elapsed time[J Dayl]

Strain 0 x 10
()

0-4 0000000000 (samplel)

goboobbOooooobobobbooooooooboo
gobbobbooooobobobboooooooobog
O0b00o0o0b0o0oob0oooboobbooobsay
gobobbooooobobobboooooooobog
goboobbooooobobobbooooooooboo
Ol DO OO0O0O0O0OO0DODOOOOOOOOOO
gooooo
c0O0oOoooogoogoogon
goobooooooo40obbbooooooo
gobobbooooobobobboooooooobog
goboobbooooobobobbooooooooboo
gooooboboooooo2noooooooooo
goboobboooooboobbbooooooooo
g-sdggoooopobobobobbb-4bbbboo
goboobbooooobobobbooooooooboo
I0Do0oo000ooooobobooooooooboooboobooo
goboobbooooobobobbooooooooboo
gobobbooooobobbboooooooobog
goboobbooooobobobbooooooooboo
goboobboooooooboooo
goooobobooooooobobobboooooooo

- 336 -



0-2 goooooooooboooboob

No. Evaporation Strain
Sample 1 89 53
Sample 2 59 54
Sample 3 60 44
Sample 4 60 45
Sample 5 65 52

ggooboboooooobobbbooooobon
ggoobobbooooooobobbbooooobooo
ggooboboooooobobbbooooobon
ggoobobbooooooobobbbooooobooo
ggooboboooooobobbbooooobon
ggoobobbooooooobobbbooooobooo
goooo

goopoobboooooboobbooooooooo
gogooboboooooobobbbooooobon
goooooobobbooooooooboobooboobb-20
ggooboboooooobobbbooooobon
ggoobobbooooooobobbbooooobooo
ggooboboooooobobbbooooobon

goobobobboooooobobobboooooobooon
oobooooooooobooo-s0oooooooon
400x 10°000000000000D00000000
1500x 10°0 0000000000000

. Joogooooboboo

O0000o00o0oooooooooooooood
000000000000 0000D0000000BIiot
0000000 00000000000000®0

00000000000000000000000 50O
00000000e ;,00000000000000
coooo

_1+v %

a
£U—TJU—Edekk+§p5y (1)
=90, 0]

¢ K 3 KBp

O0000000000&Yy JKOOOOOOOOO
00000000000000000000000000
@ [78 OBiotOWillisD 0 O Skempton 0 BO 000 00O
0000000000000000000000000
0000000000000000000000000
000000000000000000
00000000000 4=0 =0 ;0000000

a ©)]

=&, =& :§p

1

a
-2 -1, @
4 KBp B M

gobobboooooobobobboooooooobog
goboobbooooobobobbooooooooboo
gobobboooooobobobboooooooobog
gooobobbooo—-«4oooobbbooooooo
gobobboooooobbboooooooobog
goboobbooooobobobboooooooboo
gopooobogd
gooobobobboooooobobobbooooooo
gobobboooooobbboooooooobog
goboobbooooobobobboooooooboo
gobobboooooobbboooooooobog
goboobbooooobobobboooooooboo
gobobboooooobbboooooooobog
oooooooooooboobooboo.4bobosnon
gooo--suoooboooooobobooooooo
goboobbooooobobobboooooooboo
gobooooooboooobobodbareyd DO OO0
goboobbooooobobobboooooooboo
goooo
gooobobobboooooobobobbooooooo
gobobboooooobbboooooooobog
gooobobooboooooobbboooooooooo
gobobboooooobbboooooooobog
goboobbooooobobobboooooooboo
gobooboooooobobbboooooooobobooo

4. J0o0oooooboooooooon

ooooo—_4LOoooooobobobbooooooo
gobbobbooooobobobboooooooobog
000000000000000° 00000000
gobobbooooobobobboooooooobog
goboobobooooobobobbooooooooboo
gobobobbooooooobobbooooooobooo
gooobobobbooooobobobobbooooobooo
gobobbooooobobobboooooooobog
goboobobOooooobobobbooooooooboo
goboobooooo@euon

ap =Kg,, @)

goboobbooooobobobbooooooooboo
goooooooooobobbbbibOo0 KO Biotd
Wwilis 0 Do OO0 0O0O0O0O00000O00O0ODO0O0O0O00
gobobbooooobobobboooooooobog
goboobbOoooooobbbooooobobobooo

- 337 -



60— r—— 11—

€ o /I pgO(M

20+

n 1 n 1 n 1 n 1 n 1
0 0.2 0.4 0.6 0.8 1
(W= Wi ) 7 ( Wrax Wi )

U5 Joogooooooobooobobooooooo
van Genuchten J O 0 0 0 0O (o _veg=0.03500 m=09)[]

ggoobobooboooooobobbboooooboo
gobobObbOooooobobobbooooba O

a=1-% ©)
K

0000000000000000000000 KO
0000000001I000000000000000
000000000000-5000000000000
0000000000000000000POSOOO
000000000000K=346MPa0 0000000
000000 W-Wain WaeeWain)D 0 0 0 0 0 waeD 0 O
0000000ww0000000000wdOOOO
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
ooo
000000000000000000000000
0000000000000000000000000
00000000 van Genuchten 0000000000
000000 ,Om0O000000350090000000
0000000000000000000000000
0000000000000000000000000
0000000000000

ggoobooboooooobbobbooooooo
goboobobooooobobobboooooooboo
gobobbooooobobbboooooooobog
goboobobooooobobobboooooooboo
gobobbooooobobbboooooooobog
ooon

5. 0000

ggoobooboooooobobbbooooooo
goboobbOooooobobobbooooooooboo
gobbobbooooobobobboooooooobog
o0b00ooobbo0oobooooboobbooobo4d
gosODO00oooDOo0oobbDODacyD DOOUO
goboobbOooooobobobbooooooooboo
gobbobbooooobobobboooooooobog
goooo

ooon

1) AungKoKoSoeO OO ODOOODOOODOODODOOODOO
0000000DO00DO000OO0 170000000000
00, pp.331-332,2005..

2) 000o0O00oooooooooooooooooooo
00000000000 000000000000 Vol30O
No.4 pp.11-18, 1989.

3) Biot, M. A. : General theory of three-dimensional consolidation, J. Appl.
Phys.,vol.12, 155-164, 1941.

4) Wang, H. F. : Theory of linear poroelasticity with applications to
Geomechanics and Hydrogeology. Princeton Univ. Press, Prenceton,
287pp, 2000.

5000000000000000000000000223pp,
2004.

6) van Genuchten, M. Th. : A closed-form equation for predicting the hydraulic
conductivity of unsaturated soils, Soi Sci. Soc. Am. J., Vol 44, pp.892-898,
1980.

DRYING INDUCED DEFORMATION OF SOFT SEDIMENTARY ROCKS AND
ITS EXPLANATION BY POROELASTICITY

Masahiko OSADA and Tadashi YAMABE

Drying induced deformation experiments were performed on a soft sedimentary rock in order to
evaluate the effect of drying process on the formation of excavated disturbed zone. The results are
discussed on the basis of poroelasticity. The strain behaviors in the drying process can be explained well
and include much information about the condition of pore water. Under the assumption of homogeneous
pressure distribution inside the specimen, we also propose a new method to estimate the water retention

curve from the measured volumetric strains.
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