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H|2H HE=MOl Helol 20|
HAEH0| IR < S(very low persistence) 1 m ©]3}
HE£40l L S(ow persistence) 1 "3m
H£ 40l 2 (medium persistence) 37 10m
HA=M0| =S (high persistence) 10~ 20m
HEXH0| 0l =3 (very high persistence) 20m ©]7




Uneveness or second-order
asperities

Waviness or first-order

Avefgge dip asperities

Approximate scale | ! I Cm




H 5389

4
Rl

—

2 2 2 = 2 H =

¥
1k

, HEH (rough, stepped)

n

1S, HEH(smooth, stepped)
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(OHZ2OHZ2 &), H S H(slickensided, stepped)
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, IF& ™ (rough, undulating)

n

&=, IFaHAH (smooth, undulating)

il

0
2

I} & H (slickensided, undulating)

3
gt

H H(rough, planar)

!
In
5=

S, ™9 (smooth, planar)

A M HH(slickensided, planar)

Description Profile Jr JRC | JRC
200mm 1m
Rough e e 4 20 11
Smooth _———
3 14 9
Slickensided —_—
Stapped | 2 1" 8
Rough R S i 3 14 9
Smooth B e
2 11 8
Slickensided _—
Undulating | 1.5 7 5
Rough 1.5 2.5 23
Smooth
1.0 1.5 0.9
Slickensided
Planar| 05| 05 0.4




JRC=0-2

— JRC=2-4
—

JRC=4-6
—— e

JRC=6-8

B JRC=8-10

W JRC =10-12

W JRC=12-14

w JRC =14 - 156

__\_\-—’M JRC =16 - 18

—_— T T JRC = 18- 20

2 58 2H94H AHEl 7|9 Q| (Barton & Choubey)



5) =5 He| HHZ E (wall strength)

>=dEH SMIE AL O A0l &
A

vV
0z
ol
ofi
Ral

l

6) =AM EAMl(aperture)
>SSMIF E+E SME0|L X|ste7e 7IsMdo| Act, ML

[ [
=20| gle &

point load test)O|L} Schmidt hammer test

<O mm
0.1 0.25mm
0.25 7 0.5mm
0.5 7 2.5mm
2.5 7 10mm

> 10mm

1 = 10cm
10 © 100cm

>1m

2280z ZE(partly Open)
%2l (open)
ODJ 4 S (moderately Wide)

4 S(wide)

R S S(very wide)

25| 5 2(extremely wide)

==& S(cavernous)

HAME
("Closed" Features)

SN
("Gapped" Features)

s
("Open" Features)




0 2| Z=(number of joint set)
47} Bre 4= et 2 =o] 3|5} Atofx| o etuttE ) gtk
AU AR EEo HHMMET F45| HZICL
=] fray)
I &k =R =S Eel(massive, occasional random joints)
I gt el &Z2l=(one joint set)
il st Belx + &8 &2l(one joint set plus random)
\Y S JHel &E2lZ2(two joint sets)
\ S IHe EHel2 + 2728 Ael(two joint set plus random)
VI Ml JHel &2l Z(three joint sets)
VI Ml JHel Eelz + 2728 Hel(three joint set plus random)
VI Ul JH Ol &2l & e2lZ(four or more joint sets)
IX MMM EH EALME & 2 A (crushed rock, earth-like)
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Compression

Shear

! Intact
 rock

lr strength
i

_ 0, :dan: a
" a-bo, " do, (a—b&n)2

0, dr m
T = KS = = )
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FAAE 20 S04 0| Mohr—-Coulomb?2| i}y

lz|l=c,+octan ¢, : FE
7| =c¢+ otan ¢ =HET
| 27| S o, o 0, 2 BHEH: 0,=20, S, 1FSIN0
l-sing, l-sing,
AL ALl ZETt qdilf 7| & SAOA = Thd|He| HMI} o, 5 AtO]Z)
5t01 R ESIUEZ(28 = 90°+¢,) T HE EAEHOZ JIHSI0] ¢, — ¢ 24 B =
XM ESHH 90°=2a + ¢, 0|22
_ 2¢,cos¢; +0; [sin(2a+¢j )+ sin¢jJ
o= sin(Za + (/ﬁj)—sin 9
: : . A+B A-B
<, cosg, +o, sin(a+¢j)cosa v sin A+sin B =2sin 5 coS 5
cos(a+¢j)sina sinA—sinB=2cosA+BsinA_B
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BDUI» {a) Moretown Phyllite (b3 Slate
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SHEET 2 OF 3
PROJECT S ALSA HOLE NO. 8-14 DATE 2000.6.28-6.30
LOCATION STA. 24K+432.2 (% 8.7m) PURPOSE KIBEEAL ELEVATION EL(+)168.930m
DEPTH 29.1m | METHOD OF BORING | 2l&4-MlAl | GEOLOGIST | CHOLY.C G%(%QDK\)/\'/VA?EFR GL-18.24m
DEPTH OF CASING 3.0m | DRILLING MACHINE OP-300 INSPECTOR | CHOLS.Y HOLE DIA NX
SOIL/ | GRAP | ELEV- | DEP- | SAMPLE ROCK QUALITY BIPS IMAGE SOIL/ROCK
ROCK | -HIC |VATION| TH | TYPE DESCRIPTION OF SOIL/ROCK MATERIAL PARAMETERS STRIKE/DIP TESTING
BLOWS/15¢m
TYPE | LOG | (m) | (m) RQD| O | S | F {[NESWN REMARK

32 E0YY 2
g5, QUM iR -2ERY

50/00 Al -opotE o, AB-SS2AB

W 9.3~13.2m :
Joint Roughness : 4~5
14 RMR : 82 Q28340

9.7m : EelFA2H20%)
10.1m : EelZA2H30%)

10 313 2+ 1A ALOHI0 40T

83

2+21-[20.0~25.0cm])

4 12180 N IW3A41SH

112.8~13.2m : HelZAFH(20%,
2+21-[56~10cm])

3

13.2~16.4m : 13.26m N1, ]

h 13.28m Ng6.5E]
Joint Roughness : 5~7

=

RMR~75, Q- 17.505 - I
+13.3~13.5m : H2|Z AH2(80%) .
13.6m : HelZARHSH)

7M=L ARH20S)
14.2~15.5m : HelBAF2H(30%,

242-[7.0~10.0cm]) ) 1447 NISELALIGMN
2607 169 W]/ 38.32NE.

(39) 71

&

15 515 G+ F2|THANCH

15.6m : EelZ A2 (60E, 222 )
15.9m : ZelZA2H(40%)

=]

16.4~19.3m :

Joint Roughness : 3~4
RMR: 76, Q:31.353

17.2m : EelZFAZH30%)

17 5m - M2l HAR2HIQS)

(100) 17.8m @ HelZAFH(30%E) 96

NETETEETEN

19 4 4
2 1870~

4 =
SHM E TS A= AT

18.14m NS3W,40.13NE
2124~ [3.0~5.0cm]) '

18.7m : EelZA2H30%)
+18.8m : EelZA2H(10%)

® 19.3~22.1m: 19.31m N2BW,59.33W
loint Roughness : 2~4

RMR: 75, Q: 14.028
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> Ho|{= "l2| 50| (borehole televiewer): AlFaU X|ot-E& S1tstE: HiALE = =219

TAt RNZZ 0| Z, AMFSHe ZFY, 4 st &HX.

> BIPS(borehole image processing system): 22 Salf 2H&HEl A ALS CIX|H I 22 &
G, 7158, X|st+E ER2=E 5HX| o0 A|FZH atdte] MA HStE Saf S&4T=X, 2,
M SMEZ Sof st HEEE Jts.

External
Monitoring TV Sheave cable

|@] Adapter box
[

A0
Video cable . 2
Signal
Power cable
cable ——

Sheave

=3 m

=i

Encoder

Geologger-3
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CH GPR(Ground Penetrating Radar) &A}
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(shear test)

=] — — = (=) —
Toles WHoRE AdUERALE 0| 8sts H(LH)E
)ol Ut
g8
=yl Al =
ASTM
dilatometer
A A
borehole jack D4971-89
(borehole test) oreoe e
penetrometer
HE A Al hydraulic jack
D4394-84
N A 3 4] 9 o
deformability . flat jack D4395-84
(plate bearing test)
] D4729-87
cable jack
=R REPAES hydraulic chamber
D4506-90
(pressure tunnel test) radial jack
ol 1] %) uniaxial
. D4555-90
(compression test) triaxial
2T AE
inclined
strength A TFA
parallel D4554-90
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1

S~—

SU A SHAI & (borehole test)

) Dilatometer: WM TE2EBEZ

i o S
7 SH2 Jietetm I
A =
T :753-'
: s | H= = S H N =
Ll) Borehole jack: 3H2| AFE 7tetsto] B H 4= 5H
Prassure
regdout
Pressure
transducer
Piston pump - Dilgtometer probe
—— e e 7 EER /)
i e High kW
\ \ pressure Endcop
Varnier stainless stegl  Membrone
Piston valve 4 ihing
octuator

/

Folyurathane — rubbér mambrane Centrol shaft

” <

High pressure
i E/’ conrection

2=

L A S, 0, A4
Retainirg nut

F
HHMG@ cop wosher

\ 19 mm pipa threod
for insarting tool
Fluid passoge

0E
fjo

7| 22| = dilatometerlt =

02!

ol

= .



2) WX stA| & (plate loading test)

70 AL 1=RSIAIE: Bld 1me| Yy Zm

L= PARND

1M DIASMETER
\ =t -CONIRETE
. NG
TUMNEL FOCK SuAFLCE 9 ALEFAMNY T
CoLUMNS e H -;5?_
et
.‘!-._g.___:'..-
e
BASE PLATE i

NE, TG MM DIAMETA,
CORE DRILL ROLE
APPEDE, § FLATIATH
DIAMETE®S JEE2

4 ZCAEWS FOA SET
WP AMD REMCWAL

h \' “
'qq'ﬁ PAEFIMES CIAMETER >/|| B
e 1.3 TO 2 TIMES ,]
FLATIAGK (IAMETER
DATA ASALISITION STSTEN

Fig, | Uniasial jacking res.

—

d
TS BEAstAl: XZ 0.6m 0|42 A[F

£ flat jack2 2 712, 47112 =& S5l

Ct=2| tension pile2 S

WFEE WEASLAING AMCHORE
% ad wmord FEr PaLe |

WPHE FENGOR HILAQ
C HUBHEN SLEEVE DWEA

FLIaAr
~ o Amtm MEHL

| |- mEEERRAE R
ACwmra RETE 1 Iffd- = -
L -
kS = | 5 BB R

LEAD

R o ——

TRARSIUCEA LEAD w13

E?l; i ﬂi.j;:;...;.;ﬁf;]

o &y WPa HTDAAULIE PUMP
!

NOTE: TINSES PLATFARW
FOR SUPPIRT CURING
ERECTOM MOT Sslwn




(pressure tunnel test)
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3) AHEEA

H (hydraulic pressure chamber)A|&:

FXH
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(radial jack)Al

ALZXH
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Lp) 2hAL
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