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A Universal Mathematical Method for Determining Occurrence of Underground
Rock Discontinuity Based on TV Picture of Wall of a Single Borehole
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Abstract: The rock mass mechanical properties and stability of rock engineering are remarkably affected by the occurrence of rock dis-
continuities. The relative 2D coordinates (d, 1) of three non-collinear points at the discontinuity can be accurately derived from setting-
out sketch of TV picture of borehole wall. The relative 3D coordinates (x, y, =) of these points and the normal vector of the plane
which are determined by them can be obtained using space analytic geometry method. » The z-axis and y-axis are rotated toward vertical
(¢/-axis) and north direction (y'-axis) respectively according to the space geometric relationship of borehole wall and the occurrence of
slope and discontinuity without changing the original point and using space coordinate transformation. and the new normal vector of dis-
continuity in transformed 3D coordinates can also be obtained. Based on the dependency of normal vector, inclination direction and dip
angle of discontinuities, a 3D geometrical model can be established, by which the local discontinuity occurrence of any borehole on any
flat slope can be determined efficiently.

Key words: rock discontinuity; occurrence; space analytic geometry; borehole TV; mathematical model; coordinate transfor-

mation; engineering geology.

ER AP EA TR AU S5 T AREFE R PR AR T AU S g R st TS L Rt
W RBUE R S m R SCa R TR RS E  ADBHIR A A T I = AR RE Pk Mo (R8s

BELTH: HE BRI 4 13 H (Nos. 41172243,41472245) ; T R [ + B4 BHE 7150 H (No. CQGT-KJ-2014049).
VEBE A Wk (1976 —) , 5, 1 AR U, 23 N F5 45+ TR TR M 5 0 1 B9 2027 S RMIE TAE. E-mail: dahuang@cqu. edu. cn

SIARE Bk B 2015, JE T BN FLFLRE i L0 A2 T 5 AR SSRA TR IR 1) 33 07 T 6. HUBRAh 2 [ PR 225 4. 40 (6) -
1101—1106.



1102 HoBRRE R E TR A 4R

F40 &

PESE ST BT e R 5 R T 1 7 R 2025 S S 4K
(Hudson and Harrison, 1997; ZB58 ¢, 2011 ; 2k 7k
FEAE 20125 234, 2013). PRI HERR I 2 S AR 254
AT P 77 PR — T Ay B P R it P TR b 5T T A

I RTRA A bR 5 AR GG T R 09 T A7) £ 2R
FHBSFLAA O A 5 s A4 2 1 B Lo s AR I = AN
SEARABL ALk (f1 7K R > 20045 45 5645, 2011). GBI =4
ARG LE— A B s B LU BOR B 25 A4 1T 4
WL B R R Y 7 R Cra 7Kk R AU A, 2007)
T AN SE ) B LG U 7 32 3t 2 4540 K it T /KK 1 5
M K, 7 24 B A & B M )2 R 22 1R K. Ak R A
(2000 F&H TR A O E S5 IR A TARC I
AL T TR TR 5.0 ThR e, B L P B
HAME T 0 BA O S LS S B G e
ARG R T PR B AR R TR PR (HA R 2 3
LI A OE B LT = AR AL 1. AT A
THORETE R O AT 1] FL R R O o0 i
ARt b B B G 5 | RS R G oy AR Dy 1)
IACHORE 75— B0 S ) RS A e ot ) 3 TR g 5
ek (Hailwood and Ding, 1995; Rolph et al. , 1995).
WITEATT EATATRFAS LN I L2 R 2 s
O EIGERERREFE RIS A G )5 1) ik
A SR HAR A O T O PR A B LS H 28K
SRR E S ARG T R ey HaE B T OO S
HUZ GRS, B = (199D 41 1 T I s 3
T AR A A A AR S R R T R T
REAS AR I 7 /NS 2 R TR 1) 7 4R AR BUAR
FLANIE . BEIRAE (201D 8 1R AR H AL
PG 22 TR A ARG A T AR 7 i 4
TR ELACHERA o H G 7K PR TET b "8 B A AL.

AL AR T Z W T K B L B B 5
T TR T AR R AR Kt T AR 2 PF-A0 45 5 Tl
HFZAEIE R TN AR s Z s A R
P07 1 SLRFAE (8 265 95 R R I 75 - 20025 45 741 4%
2004). ‘EFER 7B @A LB R Fom O A AR
PCEFELERG AL A 3 L T PR S A5 R DL
LU ANESE  RHRG LN LB 5 bR Tl 2 8 4%
L TCIRTE G A e 5 CE 1 2245, 2001, 2002 4%
FER 5 2006) . A SR TR AL F AR SR TR BE L it FL 3 o
AR BFLIR M fLAR R/ NAE A e E R 1 8 $2 i
THET AL ALRE AL BB (E B S AR A
P TR RS e 7 BB AR B TR R
BhiALIBA (G B BRSPS R S 00 . HLARR
o3 B b 2R AL TR A

e TR Nk S E 2 RES

1.1 AERRREHE =4 ER

BETE = RA 7.0 I HESE I A5 1L B FLAAE
U8 - T PN D e C RVt L A AR ) 55 394 T[] 1
FHZE 1807 EhiALIB A o ¢, 1 BUHE Be 5 45 44y T 36
L FLEE BIAE R = 4E A AR R ANE 1 B
AR D s A T I B B AT: fR g (B8] T ) B0 ML, DA
i |84 1T b PR 7K K- D7 1) 2y il CRIG [ T 1] RS
AT PR N J7 ] B — St oA BOE Ty 1)) (B T P fE)
T o Bl B AL T D < B AVBL.C
FLEELER TR AR R 2 EAT R 3 ANHRER Y A

1 B AL AL RE AL RO i L 7T R 1A bt
7 FRGFL IR BE 5 LR AL B ) 4k A AR R (d
) AR FR i R A = 2R B 7 i [BR] TET F pe  a, O]
1B 2) Al fLZE AR 5 m] Dy A Bl FLBE 26 ) 5 ) Oy
BhoaniE 2 pos. B TR ES R B3 MR E R A
B C FRiF A —4E - J & b (8 X oA, & 3l 1 fLRE L
PG B TR FE BB AL AR R/ N AT G E 3X 3 s 1P THD
AFR(E 2): ACA, A B(B,,B1).C(C,,C). H
A B LG 5 AVBLC = AR EE A,
By (G, 43 A HAEFLREE Fi i1 b e AH N o7

HR T R UG I — 4 A 5 = 4B BRI C R
ARASANE 1 s = 4E e bn R T AB.C 3 f=
B A X AR A -

(A(I,y,z) = A(Rsin(A;/R) sRcos(A /R, — A s
B(a,y,2) = B(Rsin(B,/R) ,Rcos(B;/R), —B,),
B(x,y,2) = C(Rsin(G,/R) ,Rcos(G,/R), — G,

D

BT S At mfLBE b =2 B A AL AR AR

Fig. 1 Borehole wall including discontinuity and

its 3D rectangular coordinates
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Fig. 2 Setting-out TV image of borehole wall and its two-

dimensional rectangular coordinates
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Fig. 3 Relationship of borehole wall including discontinuity

and drilling slope
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Fig. 4 Sketch of coordinates transformation
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Fig. 5 Projection of normal vector of discontinuity in the

horizontal plane
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Fig. 6 Setting-out TV image of inclined borehole wall of

inclined slope
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Fig. 7 Setting-out TV image of inclined borehole wall of

vertical slope
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