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Analysis of Fracture Characteristics in the Kuanyinkeng
Area: Identification of Tectonic Fractures and Paleostress

Reconstruction

Abstract

This study investigates the Kuanyinkeng area in northern Taiwan by
integrating field observations of the central andesite dike, continuous core records
from boreholes KYK-1 to KYK-3, and acoustic borehole televiewer (BHTV) data
from the 60-300 m interval of KYK-1. The objectives are to characterize fracture
distributions and local shear deformation in the subsurface igneous body and
shallow sedimentary strata, and to constrain possible paleostress directions. The
methods comprise macroscopic petrographic comparison, Rock Quality
Designation (RQD) analysis, cross-comparison of physical cores and BHTV
images, fracture-orientation statistics, orientation tensor analysis, and geometric
paleostress constraints based on Andersonian faulting theory.

Macroscopic petrographic comparison shows that the surface central dike
and the andesite core recovered at 120 m in KYK-1 share a light-gray, fine-grained
to aphanitic groundmass, porphyritic texture, and elongated mafic minerals and
plagioclase phenocrysts approximately 0.5-2.0 mm in size. These similarities
suggest that the two may be related to the same or closely associated magmatic
system, although geochemical and geochronological data are still required to test
their genetic relationship. RQD results indicate that the interval near 220.16 m

marks the principal transition in rock-mass quality and fracture-distribution
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pattern in KYK-1. RQD values are generally lower and more variable between 60
and 220.16 m, whereas the 220.16—-300 m interval is characterized by generally
higher values and a relatively more intact rock mass.

Cross-comparison of BHTV images and physical cores shows that the BHTV
amplitude image from 132—-142 m lacks prominent low-amplitude sinusoidal
traces, whereas cores from the same interval contain discontinuities filled with
yellow clay and secondary calcite. This contrast indicates that BHTV more readily
detects open fractures or discontinuities with strong acoustic contrast, while
physical cores can preserve filled or healed features. Apparent-dip statistics from
the shallow unoriented cores show major peaks at 40-50° in both the 0-60 m
interval of KYK-1 and the 0-75 m interval of KYK-2. Slickenlines on shear
surfaces at 24.2 m and 67.2 m in KYK-3 indicate, respectively, dextral-dominant
oblique slip with a normal component and normal-dominant oblique slip with a
dextral component. Because the KYK-3 core is unoriented, these interpretations
are restricted to relative slip at the core scale and do not define the absolute
kinematics of a regional fault.

The oriented BHTV fracture data from KYK-1 show that fracture poles in
the 60—-220.16 m interval form a near-girdle to locally clustered distribution with
two principal concentrations, whereas the 220.16—-300 m interval is dominated by
a single preferred concentration. Based on the pole distribution, orientation tensor
analysis, and Andersonian faulting geometry, the maximum principal paleostress
axis (ogy) for the shallower interval is constrained to a WNW-ESE orientation
(approximately N65°W-S65°E) and is subhorizontal. If the central dike is

approximated as a Mode I opening fracture, g; may have been subhorizontal and
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NE-SW, whereas 0, may have been near vertical, suggesting a possible strike-
slip stress regime under WNW—-ESE horizontal compression. The inferred oy is
subparallel to the WNW-ESE trend of the central dike and intersects NE-SW
regional structures, including the Chengziliao Fault, at a high angle. These
relationships may record WNW-ESE horizontal compression during the
Pleistocene orogenic stage in northern Taiwan. Because complete fault-slip
vectors, oriented slickenlines, and multi-site structural data are unavailable, the
result is interpreted as a borehole-scale geometric constraint on paleostress
direction rather than a complete paleostress tensor inversion.

Keywords: andesite, Kuanyinkeng dike, fracture orientation, acoustic

borehole televiewer, paleostress geometric constraint.
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S

o

B
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F=Z® W4 ¥ AR

3-1 g L BB FRL R LR K

BLg LB T T sl R TR R N L
BB o T AT 0 A L L LB - 0 e g & L
( Composite volcano ) » # chf'_z\ AEMNZLE LS oGS 4 (2011)
da o B P R BB EE 3¢ (bimodal structure ) » # % B4R L L
Frly F g gine o @ A B S L UTH A FBIES B R L L g

B E 2 i o P E > 2 5 > Chen and Lo (1985) 4485

5‘]%

P R @2 % Lk (Dike) 17 R F B E IR B4 F M HRE
B (Porphyritic)> 3 7 % & 1k /A # 4 (Cognate inclusions ) »
B

A
(u
RS
iy
%

At giR L AER 2 A4 o Fafiwn A RERG P & %
BEEFS 7 IEL AT e L e KYK-1 2 T % L2
it AH G AFF AR ER IR A CEREFTUEH Y AER
SRS AR PR R EE B R A T 3 R
Mo
3-2 3 T AN IR 2 BT B
AR A RRE R R ERY ¥ TR b IR R ez

#E DIV e 2 KB Ag 5 It p kiRl ¥  (Acoustic Borehole Televiewer,
BHTV) ¢ AR 2 30 TP AL B2 o 2 7 B = E#5 - BHTV ¢
RS AL B A U0 R B2 v i B (Transducer) = 34 B3 84 3 AF A7

3Rk T d FVEEFR Stz Bt g (Amplitude ) ¥ (7 42 PF R (Travel
time) 3 EL o § FlH k2 B2 BplEcdhpod & ik (5 ) TR

é:ﬁiﬁ%%ﬁ’E@Qﬁfﬂii&ﬁﬁ(%%%~%ﬁé%%&ii
Bk ) B 2P RATs B FEREF TS PRFEL S =

# % (Sine curves ) (Milloy et al., 2015 ) »

(
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Am o BHTV $# 123584 5 e 22 S/ 8 AU Bl &3 AR
shk Stop R A& BPATHEY MBIt B T 2 B eh R 124 ((Acoustic
impedance ) ¥'b o F 2 T & L EA Y F T R B4 B (Open fractures )
Prod SN R R R B R R F MR R XL EA
FrdRRIFI AR TR 2 5HES O AT ER PG TREAF(H I F)
gk T ARPE 2 0 52 Ui A o

WEr P AR X P BRE PRI T REFAFRESFTESL S
T > 23 BHTV 8P an® FRRER SPi Ah r Fl 2 2 5 e
AR HABBRCrBEEPGST - §5 2B A G2 FXLEAT 2 &8
BRELZEZPER ART N7 TR E2L MLIGE 20 &8 e 5t &
GREAFHUFALPHEEEH > PV R AL VIR IRIGEF o F o
BHTV &t d s etz BenZ B > F P FHAMRE LR F o
AFLEES F LR H S R ARIIELT LA -

33 AMAPET B e RIS

Riptpd s a4 4 8 (Fracture mechanics) 2. €% (Davisetal.,
2012) > 3t B8 382 2 @ o (Discontinuities ) &4 2 4 14 2 =4 (Crack
tip) S RIEM2 ApH R R o e 2 SRl G T 3L 5= AR ABH
;% (Modes of fracture ) -

1. Model 5& %] %]/% s& B 4] (Opening Mode / Tensile Fracture ) : H 4p ¥+ =45

\f“tﬂ

e WG o  THENGHEN e E TS o 12 (Joints) At E

FF A FTAREZ D EPET > 242 Model 384 Al » gl

FYAFVHLIESE T REET ST CAFRALT B2 T L
BTV IENHEE AR RS VA 2R R

#1515k o Mode I LA & &% & 7% =

ﬁ" (03)’ ‘:’Pﬂ)f'\ll‘i.lf—? 010, 'l‘i °

- K& A T b B %o

>/

IR I LA HE N TR WINE N/
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2. Mode Il & p 3 *# 3/ # 3] (Sliding Mode / In-plane Shear ) : H 4p $f i

BreTEnp e PRI ARG S REEFLe )T

-
K
X
F_&
=
el

-
¢
>
k21
3

A
W

=7 @ o 2 sEERR (slickensides ) ~ i #
MIL AL RBBIE O RT R HET PR AR AT o5 2

3. Mode IIl & *F %"+ A)/# % 4| (Tearing Mode / Out-of-plane Shear ) : H
HieEB 2w b HRT A G T ENA M ag F A8 T
$253 M o X ALY > Modell & Mode Il # & 1438 & $57% 3R F)p
AFEFTHHC R RFRA ﬂ’ﬁiﬁifféﬁ!‘fﬁ‘ﬁﬁﬂi\; A R
Prripthd o RS AT BT AR -
AU RS ARTRE BB RA TR R TR 1T Y S b
EEAPORE L EE o I X L &% % 1% (Andersonian faulting
theory ) » &3aF P iTini v b E8Y > - 22T > 4K e (Conjugate
shear pairs) 2 e & TAM> 5 ¥ FL A A1 R4 #h (o) 23 P =

¥ oaa T a2 P IRAT FP FALR4 (o, )(Anderson,

[E—
O
=
(\O]

—
N
Y
=1
%
T\
=
AY
=

e

P
i3
(u
P

BT T S R T s B 2 4
EERE R MR BRIGER - A RIFEES BN

(Mechanical compatibility )2_ g%t % # 8 % > »# 3 % » % & » 47(Bingham
Analysis ) 2. = B8 P imEL it o FiEE T#EJE'J)}J Mo zw &2 TwikE

( Orientation tensor ) #E*L i {7 3 s 2 (Eigenvalue decomposition ) » 7 3+
ElzRIjpdE T e £ (U, U,, U3 ) B B AR A (14,7, T3 )0
B RN AR E AT B B R (Cluster) ~ # %3] (Girdle) & 4
# 4] (Random) 2 3%‘« # ( Woodcock, 1977 ) -
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Modc IT: Sliding

Mode 1: Opening Mode 111: Scissoring

B 3.1 Bt A H8 (Model ~11~1I1) B (% p Atkinson, 1987) °

éﬂ%%’@ﬂ%ﬁﬁ%%’@?éﬁ%%o
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4-1 & *FE §

4-1-1 o Uk G

T ¢ H#le FTRALZ2Z2RBRBPIHE L TR - AT E
- F RS RRELRIE BB AR AR
HEE e NP (et
gp 2o Z A w ) I * g R4 (Compass) F & £ R|F L%t ® i R

2HT R AB S 2@ e 2 4w (Strike) &8 & (Dip) e s 3* 1

FoRAaBRRILEFENIREARIAELZ

~

FEZ b ARz NPl 4 e o FLEFR TR R B mit

2 A -

4-1-2 4 o rH B
BTOCERRA AT 2 TR KR B B e 2 D 2 5

(KYK-1~3) 2 i@ §4RiF £ - 277 2

HE P - hREFAFR T RFRACEEE B 8o FOREP B

SECYAESY A Lf%‘% S A S~ B

AR E R EE o Ap ¥ > KYK-1 # 60-300 > ® % E BHTV 2w AT
Flo g — H * WA AT E T RS e 2 ig‘]ﬂvgjé\oﬁ\,{ﬁi“jzﬁ_%:ﬁﬁ
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FoALHEE B SR v BRI 45 8 D22
7 P KYK-1 KYK-2 KYK-3
E: 293164.19 E: 292981.06 E: 292447.25
G2
(TWD 97)
N: 2779161.98 N: 2779185.26 N: 2778190.42
2 140 m 189 m 99.6 m
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42 g4 $5 B8 W E T FRQD)
PTFEBREL WA SERIENERAPELE - R R ER

g 5???§1?;F§i?ﬁiﬁ'lfi@% AR AP KYK-1L 2 2 (7 230
2 EMEFiE (Rock Quality Designation, RQD ) & P2 T & % 4% (Deere
and Deere, 1989 ) -

RQD : 1dey & iz 4 Fikd » % U E30G #MBRE T RA
2 B gt o B E o Nt (41) #r PRH - gEFae
w =t (Corerun) ® > 4c it ERANEENNI0 A2 2 EFFTHECEL
B Hvp zw«:’m.@&é‘ﬁb@fi&;’u A (%) E R A ER (4B 4.1)e
ARG Y EHesr RQD #icE 0 A W RQD "TiFA h B R VAR R - 3
RQD ! RILEMERF > ¥ T RHTHFAFRT AL I RFAL TR - &
BB BN A RS EFRLCEE T RLE T EARET SRS
EAM AT 5T Ry e

7~

’ ﬁ:!‘é_;ﬁl

=

i

F=

—_

i

2 Ls10
RQD = (—m X 100% --- % (4.1)
total
i AT RN ety 2 il e a1
e 12cm - 12cm ) -
RQD = 13522 x 100% = 24%

#e2 i Al

%83 x 100% = 100%

RQD =

5141RQD%%"%'W KYK-1 ¥ #4854~ 557 L. B - RQD 1 ¥ - #hiew
_,. )—ﬁ_‘,,/\,\;_‘f,,« 10 /\Av\‘ if_g%iﬁ)&‘,&w,‘u _«kn-m)‘LE’°j‘
2 MKYK-1# RQDE/FAE R (75 2 EFEHARF TARR L B 52T
TgEppe ez BHTV AR S FTHREFFE AR -
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4-3 A2 IR B4Rl ¥ (BHTV)Z BRI 2 B = 5 385~

- RHHFEP-E 2 F Mg 5 A Lo v (Unoriented core ) » ¥ gt
CESS S Y AR ES IR 2 L EN RIS SR Yo
PropdEng  ERELFMEACHIIRSPRRASTHARLLY F

Fdrm o AnRAT S HEC2Z B AT EFRFALT ATVED
#]%  (Acoustic Borehole Televiewer, BHTV ) i -

AR Y RN RN R ARIE P B R g% (T2 3 0 BHTV 03 2%
FLPI R RE LS FER 60 & 300 2 % 2 3KF R F o BHTV 2 F B R 12 4
FiI* 3t porggde e B (Transducer) v 402 M2 A%3E P 2 (7 360 & &
E¥f o FHBAAL S A IFT o4V BEF &2 tg (Amplitude) 22 (742
P (Travel time ) MEE o

FERG RS PR TR R d w B kG SETE G LER
B RER ATER A -ATe (DA 24003 360 &) 23V BER
F o TG AP R E § R F2 52k (Sinusoidal curve ) # (4R
42) Hir sz B N do38 (4.2) 97 ¢

y=R-tanf -sin(x —¢) +C --- 3 (4.2)

;%o x 5 BHTV U EE B R i KT adh > i 4 2 B T Ap st

2o fEFG 0°0 36005 y FEREGL L A HEA
MR ad FI3e banizl o« R G425 0 5 AMG 2ZALH L >
¢ FrEd M2 Aprtd 2R R 2R D R REE Y SR KT
W2 mdd T C 3138 M2 LEFAY il o kI
Foniz? > BEERIL Y RehB wiRigageat 252 A& chi 7
BB THR REHAREE > R T hip i b R (R AARMRA S

) TE REA G F R 2R e BT L o
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# 7L BHTV L& & M % 1%

0 90 180 270 360
| | T

N < S

| | |
it 3 # 75 it

Bl42BHTVi BEERBR B Ta k23 s T M2 T LB % HW
ET o kAo LR Rk Y B B AR PR A 0°F 360°2 TV EEE B
Pl gEmezd QoMY 2R ARSI 2 LB G L RIS HE
BHTV ' BEE B R it 22 2 524 A58 - B :zp Milloy etal. (2015) -
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F% 2 Bz e ARt (43) eFRE > L RERD 2 4

w220 4 dcdy o

Virge = Rwell(% a) * Vapparent =" 5 (43)

LEA A SRR AR ARG ke R e Ryyy,Q) 2
RHRARI R 1Yy L2 AE AR E AN T S 2

MmAER S a PRI EE AT HIVRAE S e KT G AR A
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4-4 AN T RELIRHEEARLHZBHT B BRHL
ﬁﬁ%Bmw%Wi*@%%?ﬁ??@J*@iﬁﬁﬁﬁ’*pi
KYK-1 2 BB i TR 5 A B84
PRAZGZ SR G Hr T LA BRHAR > 27 s B 2
PEFGR o d AT FALL R BHTV B @2 HH A&
ri’%iﬁgﬁﬁﬁ;~%ﬁ*@ﬁ@”i%*@i@*%iﬁﬁ%%i

EEE TR T AT AT RO Al 2 b EEF ok

AORSEANG e B2 DA T P T R TR P2 S o HHALR 1

AR SR T T A Akt e B MG e A

o

FAORRUES TELEMAR L ZEA T B X T
HiEE S e H B2 B A A BHTV § scpLipl % B> T KYK-1 £ %

B 60-300 >z Mz e BTt o 2o A PR T LT 5 -
H fl’]‘_@f!i‘!’—'?' ‘E‘_ ﬁiz[xl-,yi,zl-]T ’ I_%ﬂ'l‘ 3= ’EPJ:_: E.b 'g:i'%i—-& :‘i‘?’ %E*_E‘_

( Orientation Tensor ) #E* T » H B L £ 840t (44) #1757 ¢

X Wi i
T= _z n _)T NZ XiYi yl ylZl T ‘\' (4 4)
i=1|x;Z; ViZi Zl-

N

FF N St HARE m=Cgyez)' 5 D BARS 2
Hie2ed o x5 >y > z; a B RAER L LS 22 3 B ApiZ o 3
bR R T 2 BB S AFA R S EH P ER T &
{7 4% e~ f# (Eigenvalue decomposition ) > ¥ K& = B4p3 €2 2 ¥ 3 4
Moo 8 (U1,0,,03) 2 RZEFEECHFRE(; 21,2130 F 1,+17,+

Ty = 1) BACEE P BT Y 0 IR T 2 0 R bl
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% 4] (Cluster ) ~ 7% 7 A] (Girdle-like ) 2 #ATA| A F o gt 2472 P eh it

FREHR TR ORF - e B2 BT A o AT BRI TRET B %

£

oy %Wﬁ%&%#ﬁ%ﬁ@ﬁﬂﬂﬁ’ipiﬁ—%ﬂﬁiﬁ%
%7 % 123 (Andersonian faulting theory ) i* 5 & & # L2 Mgy o
Fa g b A 1 ’¥%%ﬂ?ﬁmﬁL£j”ﬁ?“%@ SHET 2
EHFETHARMNEKET LRI 2T TR LRI o T2 B
Y AR TUR2Z2FIANNTIELY FA RS Bho, 2 w2 GhoRn
FHAMAFELE - BHRFLE - TFIRAF AP IP T2 B EFH

v EAOR T F R REFTFRERS REF A (Angelieretal., 1982 ; Huang and
Angelier, 1989 ) o
Flpb o0 AFT 5 - KYK-1 2 60-300 2 8§ fz BHAK S 1 AR
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IR A1 %
5-1 A % LB g Fau2 H Bk
5-1-1 3 #? & # %% (Surface Dike)fL 2

Bl o & L ot KYK-1 482 2% &

<)

=1

51)c Wl BERBRAET > GERLF AR LIEYEE L5 FRIF4 D
AR CRFRBLIATEA AR ERIAS c BEEWIwEIERY
(Aphanitic) 2 > & & & sajk 4 (Porphyritic texture ) o ZH N &4 F 5 &
EHREAF R N2 2R BT BAAL Ao ERERFETE L RAT 13 0.5
220F K2 FFoptmgFmezm A 73 (Chenand Lo, 19855 8¢/ % -2011)

ATiE 2 B Pk TR L L IR AR R RAP o
RS BTSSP BRI U R L BT A
Bw v - 222 e 5 (N2I'W,66°NE): % - 22245 % 5 (N71E,
82°NW ) o b ift \aéiiﬁﬁﬂiiﬁlrﬂ.“iﬁkﬂfBHTV Lo ARE

5-1-2 3 - 4 (KYK-DE iRz

1395 KYK-1 378 2 2 @ FgeFik e &0 322 FR 02 5695 = = &
Figkd AR (¢ REATEMELmF) £ ) 22 piFR 5695 27
T I AEEIE 300 2 % HEAAE N VA E o I Rd XL EE VLG
G H L F e o
AT EBKYK-1 2R A 120 2 ¢ gz & WL w8 (7 8 b iR
FEECERAS AT mpIELT X Rkl B ? VRS
2O EERBERPRE Y § AL BEh o RSN 05-20 Ff 5 #
WHEMRS %iWW%“ﬁéoﬁ%%ﬁ%ﬁﬁuﬁww“’KWLI—
120 2 R % LB AR ~E B B Ef I ER TR K AP

e 2 R BT ﬁE%?*?é%&wwﬁn?ﬁéﬁ%%%%Wﬁ
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It

TR UER A AA G AP PR fﬁ:}j%iv}%_j\ﬁ%@ o pRLiE (7
A']‘iPL%‘J"%'%‘%g I/_‘E: %#%)L& i"hqu—]l:/Lg

“‘(L
'h“\
R
=
A
=

RN

‘bR

W O O

| § 1

EIS.IE.A irbfqz\"k\ll#};

B2 KYK-1 # T 120 2 € gl w2 8 g g1

BI(L - %$ﬂ’~iW%*¢#”E%* Wﬂ%@sﬁ%'VﬁTlm

DR RGERIRE LS 2

e

“p BB f—A-

ﬁg@ﬂﬂ?i"?ﬁﬁﬁ%ﬂa‘}% ° v E ?iﬂTﬁfi

ﬂﬁﬁ%%ﬁ%OﬁiZi%i, wﬁ#@gﬁhﬁy B o)
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KYK-1 # 120 o

Qi\ll%lﬁf

H B g

% 5.1 BLF FuP o Hrker
w ’E PR IER T AT Sk s YBERFE AL T d il
95 05-2.0mm > T —"FTE 7B )iiifﬁ 2 HhPFhe, [wd B iRHEDZ
BTR R SRE TR R -
L T LRSS S KYK-1 #
- F+08) (3 T 120m)
2a i34 (s X )
= > ‘., S+ v o 3“}\'5 #\ii”‘l’%\&.il‘
i RA) AEHG SR A AR
4 o
BHET R 24 B (Aphanitic) £ & F (Aphanitic)
v ¢ hmkd

v ¢kt

I%BBB ?ﬁ‘%%ﬁ‘

K%BBE ?ﬁ‘%?ﬁ‘

Yl

)
=]

B
E ook E%J%}« Bk } ﬁ
o & T (Porphyritic) > 7z % % @ (Porphyritic) » % % % oz
8o be
oAy P s ) 3 fr_ ‘fl 23 H Zhkw 22 3 Bt
A £ n-+;-r»Le7%4w 2 EERBY
0.5 ~2mm 0.5 ~2mm

5y
&
-
b
f
e

AP RS (RE)

APEF (RE)
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5-1-3 i - B upER

=8

EREY SR RN - RS SIFE-F IR SRR
+ £ ## 1+ (Reworked ) 1 oL CREE TR
hEE T B R Y
SRR, PR B AL, LT e B

BREE R TR

%}i% )\L'-|F}3 /)L%p 1"/)')\\..! ﬁz.\_‘i‘i"‘ /}Lﬁﬁlﬁ

BARR Y B IS E T

. 0~23 2% (42 B3R CF ) BIN12 0% 5 &% &32 314

ErR I RABERTREE S PIRAR D
Bl iV LB o P RAEMLL S D ER i
2% 200 #%%mmﬁl*ﬁi Y1 45~55" 2 F o

i R [

+

202 K 0 12~232

"

- kYk-2 @~ o~a i

Bl 5283 bus B2 0~3 2% s

2. 23~425 ¢ FERLEI - BA Y B R H- R d A d R

LR BSRR R B IR AT R YL R

I 1% & R A (Carbonaceous debris )e #

5L ’}f’ % # ( Matrix-supported )-
N SN RS ST

ﬁfg’"Jf E I

LYK= 20 19~ €

(6~20 g

Bl 5.3t s 5.2 16~20 2 & o
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3. 425~558 2 (HMHEET ) FRLEEROET I Mk F
B kR BB E (P RR M BEMSL ) » TR IERS
A R REER TR H c RR A52~455 2R 2 R HEY T RRTA

BAd@ge » HALM4EA WYL 72°0 65°0 d 3 KYK-2 # %

b R
EREEw TR A Eg R A BRSO MG 3 ERH L L

o

FSABE s B2 42~ dd 2 © o

4. 558~T75 2% (Blap) BB FRFETF ) 558 DR U TEE LN 4
IR HRBEEER TP B IV F R KR Tk
T 0 6625~T75 0% B B EIRY > P HhLEE S A HP
BT RRR AR Y @ %P R0k F (Hydrothermal alteration ) 1% # o

KYK-2  1§~(§  $6~Co |

€o

(7-19
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5-1-4 B3z 5L¥ BB
SHRE R B BT 2L (PR wmIY RS ) 2
» k¥ ibE 7 RE4 (Carbonaceous materials ) o
LERhE > R BRI HFET B0
T R - BRrEgRFETRR FRZRH 23S T
P& %R
. 0~8452¢ (48R L3 RWEk):
NN ARt A F R L EHEA 0 04~845 D FLERI I LR
T R AZEI TR B LA Ed bV ARRZIDNE LEXR#T &
M A s B RRT A 20 DA HE AT o B R 5Lk L

AR T B AR o

@57§Laf‘%ﬁ 0~4 28 M

2. 845~349 2% (MIEREBRAMAT ) i&r 845 2 TS
BPH L RS TR ERE BRI P R o R G AL
AL 60~73" 0 ¢ R IAFR SRS & ARG o 6242 2 R
BIF 75°0 7 6 (R 5.8) 5 29.65~349 2 R 2 pj B E o BRI B RMBTH %
AL N B PA AR(R) 5.9 T %) 0 & S AR B R A

7
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3. 349~615 2% (GFREFMHELERIEEF ) FREUT I - Fh
d I ARd B LA BTARARITHELREL DR TR, oA
B test T Bk 2R IF 60 ~ 75° (R 1E & (] 5.10) o

B 5.10 gLg sz 5L 54~56 2> Fw

4. 615~T5 2% (RETPHERAFTH ) LY ARKLIZSH
BRI G RN o BRI AT R TR AR A B ERB D
Hi 4 # ¥ (Tectonic disturbance zone ) » ¥ 4 7T &8 % *7 5 Z 4P
Kw oo BB 7o

7 *» & (Shearplanes): " 63.8 = % fip| ¥ 45°F > & (B 5.11) ;
643~64.4 2 FRRIE 65 T (F5.12);67~673 2 R LHT
75~80°ch® & R T e (RM2? 2 xR4T E2HHEFT P w0 20206)¢

33



@SIIEWJ B2 60~ 64 2 8

KYR-3 —(9-17

B 512 L3 #iz 352 64~68 2 ¢ H
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52 #WEFTHIFRQD)ER » FEH LK

A 47 KYK-1 2 »>3¢ #8525 ip & ( Rock Quality Designation, RQD ) %
R VERI AWM ERARE LG PEABES . R A 8
KYK-1 2 5% 56.95 2 10T r b & BB %R 5 A #8033
2 A RBPRM AR 22016 A% TR HE- KPP ERLY - 5o
RQD #cig % i 2 JH A4 # A js 2 3740 ¥k -

RQD 33 % B » £ 22016 2% 123 2 ¢ 280 & HE - RQD #
EARHERM Y R RS R THREA AR ERRL A BRI G
BT oo pHE 0 FEREAR 22016 2 € r EIY & HE S 0 RQD #e it £
B EH G 240 2% U T LM ERPERE 0 B RN E B AR HR

o

SHRAEY H o kg BHTV A M T4 0 220,16 2 @ sif v s
- EEX 216 2%z A BEAF o R AF =8 ¥ RQD #ciE % 45 % Ap
BT T KYK-1 2 @ 330 iman v & g2 a4 B i gy o
AR P 22016 AR FEUP R MR A HY @ﬁ%?j?ﬁfﬁzgﬁml&L#“g
iR A F s AT B ER IFS BHTV »}urﬁ:ﬁ;w&ﬁ;i ¥ o
> E]b R 60 - 220.16 2 & ¢ ¥ IRU A HELE 220.16 - 300 2 7RI L &
B2 B Wi fs st Fice
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° 8 e . |
5 . (il
25 ° . — ° °
° ) » i 5
' °
50 * ° = .
56.95m| ... ... e oalicre M : ___________ T e | [RES——
75 — il : ¢
L ] ® 2 . E
100 *® ] =
8 /I ’ :
H
Y . ¢
125 "
L] . ! .
E <
= 150 + =
o
()
(=) ® e
s 1
175 R :
200 s o0 :
3 . ~ -
* . ¢ ]
DL S S i b R . l """
250 :
275

300
W SI3KYK-1 2 2 7 54 (RQD) ER &R 1 2 1 & #HA F o % -
OB A BRR B R RQD 5 kT BMIEF 5695 2 4R A
22016 2 ¢ 1 EALHF =g -
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5-3 g - LY JIMA S PRAFINNS PR JAKBBEALF

¥5 5-2 @2 RQDiFR A F &2 BB B ¥ e bk 2T F rLFER 220.16
2 @%7‘an%”éKﬂ@»ﬁMﬂVﬁwfﬁiagﬂ@’%
60 -220.16 = & T & 5 ¢ WXL HE-220.16 - 300 2 ¢ TFK LRI A
BEPAEPHANV R TAREZ AR EE,AFT LR X TR
A o B gR 2 A#H TR IR DT 22016 2 F2ELPRA A F
ok R g R A AR I TR S

hFE g BHTV 2|1 @2 A B A e 2 e i AMe 2w g &
PRI TEH2HMAPR PR HUEERE S EAB(R 514 B 5.15)
R B B RHAF A ARSI EF AR EEL Y

fo o % i o

n=226

Bl 5.14 B3 yi- 5L HIE » E L BFICF &60~2Qm2w)o@%é
BHTV 2| #7182 B a2 g ¢ EERLATHBBERRALA T L%
EAH BB & & F PR +Jii#11% FHETHgAH IF
FEEN S B RIBEEEY F oY AN S HEZ AR T AR 2N
WriromEGd - T2 BE D L \7'+"’ra~ B® n=226-



Bl 5.15 g - 5L Wiz e 2 RFFIGF R 220.16~300 = 2 )o 4> 60
~220.16 2> & ¥ XA X LE S AFHEAWBIA FRL BT LB JTact
FERAAIARZ - BREFTES > BrFRit 2R 2 AW g HE
- o Bl" n=55-
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5-4 B R ftAgn o2 ARaT o3 EE
FRTEFIRESEIELR 2R EEHA L 0 A 84 KYK-1 R
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