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Weak) % #5332 7 (Weak) %4 o

FEAHEBNTEIF FHE DA LG P - R
# > Bieniwaski (1974) =% st E T E R E R A 132 25MPa 2z F o @
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Clays

oo | soft | Firm | sifr | yop | Hard
Rocks
Extremely o
Weak
Med. Very | Extremely
Very Weak Weak strong (Strong Strong|  Strong
‘ T \\\\\\‘ T \\\\\\‘ T \\\\\\‘ T \\\\\\‘ T \\\\\\‘
0.01 0.10 1.00 10.00 100.00 1000.00

B 2.1

Uniaxial compressive strength , 4y [MPa]

ISRM & 2% 2~ ¥ 14L& #5 &~ % B (Johnston, 1993)

Uniaxial.Compressive Strength , MPa

0.1 1.0 10.0 100.0 1000.0
L | | | |
Very Weak Weak Strong Very Strong Coates
1964
Low Medium | High Very high Deere & Miller
Very low strength strength| strength | strength| strength 1966
Moderately | Moderately Very Extremely Geological Society
Very weak Weak weak strong Strong strong strong 1970
Soils <—T—= Rocks
Extremely low | Very low Low Medium High Very high | Extremely high Broch & Franklin
strength strength strength strength strength strength strength 1972
Soils Very soft Soft Hard Very hard Extremely hard rock Jennings
rock rock rock rock 1973
. Low | Medium| High Very high Bieniawski
Soils Very low strength strength | strength | strength strength 1973
Moderatq Medium  High Very high ISRM
Very low Low strength 1979
‘ T — T —
0.1 1.0 10.0 100.0 1000.0

Rl 2.2

Uniaxial Compressive Strength , MPa

ATk ¥R 5 B 2 4 % B (Bieniawski, 1984 )
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VALVES :

A. AIR SUPPLY CONTROL

B. FOAM PUMP SPEED CONTROL

C. DRILLING SUPPLY FLUID CONTROL
D. BY-PASS CONTROL

AIR FOAM
COMPRESSOR
A (X
PRESSURE
GUAGE
S @ B
<) =—— —
AIR / \J/
FOAM /F
i — PUMP
200 LITRE
/ DRUM
NOT TO'SCALE
WATER AND
FOAM ADDITIVE

B 2.4 B4R S & % X % 2 fe & B (Phillipson » 1982)
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B.E.GH,IJ B B >zt §
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D HomdzdlR (RFHE 2 v ind)

FOR4 g (7 U8 F TR L)

flm
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4 2.3 A AR

(RCT and BS) ( Tatsuoka and Kohata,1995 )

Rotational
Sampling method Core bit Drilling liquid Core diameter
frequency
Diamond
Direct coring o 900 rpm Water 5.5 cmor 20 cm
(5mm in dia. )
Rotary core tube
Metal
sampling in a bore o 50 rpm Mud slurry 7.0 cm
(9 mm in dia.)
hole
Sedimentary soft rock Cement-treated sandy soil DMM
Mudstone Sandstone Slurry Dry Rotary core tube
LOT ° s a o v sampling(RCT)
LoT ¢ & < ¢ 4 Block sampling(BS)
Extemnal e . . * v RCT+BS
1.5 - - —
. O~ _ Range lor BS and LDT
i Tl
! o~ ~t/
i 3 .
1.0 p © P T~
. l vy w ~
5 l @ a7
('D'i ' + o fa g '
PE’ ‘*’ T T T o 3 —~. 1’
V] v o 8 R X
0.5r MY .
Q- t -
Range for _ 5. g S~
- external measurements .- -~ J 2 *
of axial strain i$ . iy
~ o [ ] 'Y ] . ..
0.0 . NSV L
2000 5000 10000 30000
Gy (kgticm?)

Bl 2.6 % Fd 888 = ik 2 e § 4 il 1 (Tatsuoka and

Kohata,1995 )
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15 T .

reliable strain measurements | TBC OBC OAP
———————— A CUTCWOT © a O
Gmax=GCt P &~
- ! - L é_g '& B -..._F!,C.;. ..................... P A
Q pd 6 .. 9 o) CUTC External @ A ]
g K e R ® TBC:Tokyo Bay Clay (36-38m)
& ) i H OBC:Osaka Bay Clay (7.5-206m)
osk / i ] | OAP:Osaka Pleistocene Clay (38-79m)
. :, o
/7
\_g, 2
0 0 1 i
100 1000 5000

Gy (kgllcmz)

B 2.7 7 #H Fé%"’ CU test 2, RC test 3 4 B i)

( Ta’tsuoka and Kohafa 1995)

‘u._. " ‘|

60 T v T T . 10 - T v T T
(cu) ---- Rotary core tube : (cu) (b)
- — Direct coring | ~ BF Rotary core tube |
NE 40} ‘ . NE | — Direct coring =
O O |
~ / S~
© 4 o 4t |
2 20} /N 1 =
B A (a) Iy
0 B s L. i 0 e e ! e MR
0 0.2 0.4 0.6 0.8 0 0005 0.010 0015 0.020
£,(LDT) (%) €,(LDT) (%)

B28 2 FHFWBRGF PR @RBHRML G 2 HINLRIEEY R

(a) €<0.8% (b) €<0.02% ( Sahara et al.,1993,Tatsuoka and Kohata,1995 )
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2.6 BT Ry B
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THauget MAgse > TREGT S R 7 LB X TR o Z phiddk bk

Pl ERT AT A RREET T BHEHABRET ORAT S BR O IPL IR
B U@ i R ARKROEAY FHERES R F T - R oA

BT RFHE P ERE BT RBRALATREAT LR E e BEFE T

Bifg pd FRE2BRELNEREN s R BT R F,

fek

4 BReY oo REARAT 4R E BT o

Hvorslev (1936) 2 &4 p gv2ieh chpr 4 Eﬂﬁi‘ » T A B

<

TR Ao BEEEME T 7 5 aiR% 0 LaGatta (1970) #-9 < FEM%
TR A R 7 o Bishopetal. (1971) B4 8 * 7P 2@ WMk

ko T *H-kr @if4 4 o Bormhead (1979) # BHR T &K 5 WM 5 % T &
A & %4 o Anayictal. (1989) & 7 #cd 4 cni® F4sFlm %45k 7 %
B ek fed RS FHAMEE o BUR R R ES KT e
Bm o> FlrHigs 2% m2 4 A 4pi5 o Anayietal. (1989) £ sk * @it ik
P RBERLS > ] BREFERMARERE T 24 B E e g tgit

L o Stark & Contreras (1996) :z 2 Bromhead ik % ¢ H i & F 7 24
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24 4 1§ E ) o Talesnick

AR

g ¥ g ke WidES o @it
(1999)~ +kZ @ (2000) & F:xmU TR LA EF S A kB ER 4
MR AT ALERE LA FES o d BRESF BN

LR S SR

2.7 % Z3#FEM R
WRGERER FERER? ARHMANEEI LG e UF A

2R G o FRIRBHA ISR A irA =g 0 4R KA FE

~

R\ HF S PE o o R aEh S o ST ALYk
(6 ehH phid e ~ & FIUR 5@ % A AR B F4e 03 g o Filon (1902) § ¥
E R AR o R AR Do 4o o Pickett (1944) v 2R
MEAES N RE YR EBEAEET R Tk - Balla
(1960) & * 4 "L Ak » (REIEM K /200 5 2.0 4 % @ &b b e fl ©
M o? % R4 > Saada and Townsend (1981) % J1: @R 4 A 7

2 ’é_?ﬁ-é‘t%’f]l“\ » H R BB LT AR

H= 544 (R2-R?) *° (2.1)

Ri/R, = 0.65 (2.2)

Hight ~ Gens & Symes (1983) % 3 "t 2227 o 47 D R &



RS Y
H> 1.5R, (2.3)
Ri/R, = 0.71 (2.4)

HLZ 83 B "R, -RA B St L jmz p L

BOLFI R e

_‘,J——

Saada and Townsend (1981 ) # 17 238 4

ERIL A E e P
D T S A e T e
|
_ 2.5
Am—vngﬂifﬁf (2.6)
T 3T
- = 2.7
- IR027zr2dr 2z(R; —RY) (2.7)
max avg:nl_n (2.8)
Tavg 1+n
n=R;/R, (2.9)
HeYe TigaEt 53

CHEME R Am b T E B Ge fE 0 s 5 L

LL

% 2.5 4 A Roark and Young > 1975 5 3- 5 S H =430 % 151
4

MR LB ¥ 0 2245 %257 & a3l ahg
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Iy ws Jy 500 — py quig Y ysop = £y
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