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Anisotropic Behavior of the shale with Confined Pressure

A4, Aes

In-Shik Seo’, Dong-Rak Kim"

<Abstract>

Foliated metamorphic,

stratified

sedimentary and regularity

jointed rocks have properties(physical, mechanical) that vary with
direction (B°) and are said to be anisotropic. The ground in
Daegu area consists of shales, clastic sedimentary rocks. These

shales have plane

anisotropic  or

transversely  isotropy

characteristics. Engineering characteristics of shale in Daegu area
are investigated by performing a series of rock test to the
bedding(B =0, 30, 60, and 90 degrees). The results of tests show
that the uniaxial compressive strength is a maximum at 8 = 0,
90° and is a minimum when B is around 60 degree.

Key words

2Esh Fa bl Be $eluatelA
Az FEY neAA 2§ 2 AABEA

8% ZvolA Aed ns
kel

2
i)
— oj
1o

o b (T
iC)
>,

ol

S
~
e
=)

>
w2
ftlo
Ho
ol
o
i
o
oL &
= K
2 ol
éla N

2w ol oft T orlr
Lo
X
ob =
o
= =
B b
Om _]Z“_,
L =
- [m il
N
rlo
2
ol
[ -
o ol of
K3 1‘;1 [4:1-4 N }‘N'
1o g
iy E?L'
2L oo
o

%

24
o|\

)

)

=

32,

9

s

v

©

o M

off & 2 2 o

S
rr y
1
oX,
o,
0
N

(]

2

X,

2
i)

- 1o
ol

k1

A\

RN

A7k AaAH ol go
Ik PEREE L
o

Ssith e 99 pe

A
o2

e
X

Ol
o

=2
iy
o,
BTN R
>

=
ofh
i o
R
-
it

. Anisofropic, shale, Bedding plane, Triaxial Test,
Elastic Parameter

Aol F7hgel wel b Fmel el
s BAEW, 5 AYEA © w3,

=
= o] =] I~
T 22 EdE

12
o
0%
)
=
o
4
N
=2
o
%o
[0 2

o

wo,
m

Mz N

Rl
é_‘: ——)
e
o Mo
24
N
ol
ol

o
A
=
i of\

N
i
N

B
il
ol
o

o
o,
lo
O o o= L1 o

oX,
BN
)

30,

=

o

19

e

o,

£ 2 g

o e
1o ¥

(B oo oo B

<
o
0’19‘.

fo
i
rlo
Ak
fo

| mi
lo
of,

ox H A 2
N o
Wy 1o o
(3
i)
o
ol (ot
=
o
oL

2

1
rr

©
£l
o
o

isotropy)©

« 49, FEARY BT 0, FSuA}
E-mail : isseo@Kkdtc.ac.kr
s 39, (F)7hokol A AWMFE, FEAA
FAEWA T 2%F 48-1A(2F)
E-mail : kdr6324@naver.com

* Prof., Department of Civil Engineering Kyungdong
College of Techno-Information

_77_



ALl oA AE

=
i

el

ol

7_11-

ros ] AR, A4

okn
=i

&

_Z#O
<

-

W
B
2

S

N

]

o

of we

=
=

A

ki3

ol ¥

L
.

BICEERES

PS

ao

(e}

w3, ghuimalel by 2

o,

o A
E, Vv, Vv, G4
=

w}

8
3
X
8
16usns °©
anIssaadwo) [erxelun
8
]
Y
8
16uans °
anIssa1dwo) [eixeiun
I e N o
R T LN
) ur © el
o %y T ™o
T T — of N do
= X
- 0 w = qr
© 7
=0 i Mﬁ o 3 +
Uo o W o X o
e o B E:u JI o
o
D E = wm A
Hlo o. = o W oy
PR gy i
Moo W m B o
r K mo
No ~ H.t Wi
xo gy B i
o n e
‘Dl o x = j.L
N == . o
X B X N T oR

(b) Undulatory &

S

he)

(a) U

ol AE

3l

16uans

o

anIssa1dwo) [exelun

=

2. o3 WA

2.1 oA 44

(c) Shoulder 3 Hj

)

%

A

o
28

el

el

Fig. 1 p° w& oA Jg

el
.ﬁo
ot

o
oy

0

N

gt

AL

(isotropy)°]

o]

e T
A 900
-
o Ul

zj o] Hol—/\g

A

Al %

ol

Aol A FHgkol e,

o

|

o

o

—(:5}

ol ¥

(e}
FHEL

F5H

ol /g ol

s
)

"
=)
o

2.3 Mohr-Coulomb?] o] &

)

~

LE‘_I#MYM

Y

Aot Hrjel e

7

ED

o

El

il

(1)

T = ¢+0-tand

o| do ™
TN R
oo __ "
N3, 2
Tee
NS
m k=
= 0 o
W oy W
T o
L
N~ \DuL
O_ Mﬂ
W 20, B
oo
N o W
% oo
o Fn R
%
W
<C oo )
W e
o o w
= N
T E
To L
Zox T
W e
s
okl %
"

i )
s aﬂ
N olo
w 1P °
o) oF i
o —

2 9
T KR
o) o7 riy
o -

oz
" BT oR

2}
=

A A (29 2ol et

=

KN
T

3

A

il

ko] AAH = o

)
oY
[a]
wn
o
3
o
&)
_
o St
—| e nM
+ §o
IS
+ |
S
—| e —|™
| I
&) =
o
iy
-
} i
oy 0|
R o0
4 =
ol T
8
oy
s, 3
7
= 3
a o
o o
AN
—_ T
° " on
W o %o
o] B
T oo
oo o~

_78_



o

o oA

=

B pE S IE B i st A8 A2 (2005.5)
fsi3

A

=
-

Coulomb®] I35t 7]1%3% Jaeger(1960)
shoulderd e o] o] WA o]

2.4 Jaeger®] ©d d<H o] &

R

1

o

o

BN

N
o

2 5 0] 7|

3 A

‘04

°f

—

(e}

Tor
B

)

o]

%

oSS

!

il

2] 7}

|

Fig. 29} #o] HA

1

.

A YEbd. Jaeger

)

B

——
o

el

3. AN ¥

[0
0

3.1 A8

wr

~
ol

0

W

Ty

il
E

oK AAT ] Gee] A
7ol

54mm)2] Core

Nx-Size(D

] el A1

A 4 o-l

AEeA Y FTHA A=

Fig. 2

A4

(d)90°

(c) 60°

ANE 43 9

=2

A=y

Eedding plane

Zd

(b)30°

Table 1 A4 FE AL

Fig. 3 B°% =

@0°

o7 < o]

At 27 2

0
T

oo

N

o)
B

)

.ZT|
on
_ZTI

O

3)

38 Aol oy =

o
™

0

<
o

B
H
o]
Y
—_

E)

(Clay mineral, Cm), 4% (Quartz, Q),
(Albite, Ab) ¥ =34 (Calcite, Cc)o.Z o] F

3.2 X-ray 3 AANE

3)
(4)

0 cos 2B
ocos2(

1

o+ 5
EasinQﬁ

OVL

= © Q
= N =
9) 51 S|
© ®© =
= | 5|3
g 3
= S
g ie ¢
O 5 ES
=]

B

z g
N

s 2]

NEIE
= | =

@ R

S I

g/ e T 8

s/ &l w | u

&a bl T
o
o .
Ny
B oK%
5o
ox
.
ol
03 oo
oF o
S
03
ol
W
o
oo
w "
of o
B
4./! M;n
™ B
. T
T o
o — R

_79_



Fagrel me Adel oluA A%

33 71% B4A NY
ol me gL sty A zzel A
ol s AAE ATk ztEe] €@ Hol
A e ekgtedt, F AlRel geld B
o Aol A= AAnch guy] wFelA of
e gre HENNL, B, AR,
7

o] 0.
g Ade 171.89%, AAdl= &9
Aol 0.0970.63%, #Hl= Alde] 0.0970.37%,
AAzstes &9 Alde] 15.03729.05%, =
Aol 13.86727.18%, FEI=ES =9 AY
o] 1.2476.83%, #l= Aldo] 1.3874.98%%
Ebyk ot

o
ol

34 2F5F A E

B gde AL 2633~2678, dl= A
745 2661~2.703¢] WLE 9 Mdo] #H=
Adrch oFk vre ks e A

O

35 gAdgs= A

30 60 20
B(degree) B(degree)

(&= Ad hda= Ad

Fig. 4 [ @& A4 P} £x¥3 oy

o 30 60 20
B(degree) B(degree)

()" A4 H= A4

Fig. 5 [l w8 A¥e) Sy} $xg 1=

>~r}o“

to rlo o® 1 PN

o .
AZ nlgo g 3o Fig. 49 Fig. 5+ 2
Tzt =] wE PI, STEEO WG

Hs o 5 9l olfrv AAWFoR
woksl 227t AYE e F3E WEEr] uE
o7 Alg T}

iy
o
fr
ks
z
o
lo
N
S
o
">
)
=8
)
ot Hi

% ] :
e e fslA 0% 30° 60°, 90°9] A
E Zxdz 148 Fuske] 00, 90°= A
35 ok 2ol x, vyl 30°, 60 x, v,

C W&ol WA AelAE F2sto
ZAs 3, 93 sFe] 0% F

-

B oo 3o oo > orlo

I

E
o
i

o
i

F

]

g ¢
=)
[
)
mO
o,
ol
AL
N
k
2
=
il
jlie4
S

Table 2 B°o W& AL 45 FFZ=

B Uniaxial compression Strength (kg/cm®)
sample No: 0 30 60 90

B
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: : oo Coefficient
Relat: h: e
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Type kg/cm” > angle R?)
0,(X) and 0,(Y) (¢° ) (tan )
0 | Y=7.0013X+663.15 84.30 40.23 0.8461 0.989
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Al . -
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0 | Y=85338X+436.83 142.76 44.48 0.9820 0.997
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