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Stereographic Analysis to Predict Rock Sliding Failure of Curved Slope
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SYNOPSIS : Stereographic method is a general and basic method to analyse sliding failure potential
of rock slope. Region of failure analysis using stereographic method extend to curved slope from
straight slope in this paper. Curved slope is defined as the multi-face slope with free surface more
than two face and has different characteristics from straight single face slope. Individual daylight
envelopes of free surfaces are combined into total daylight envelope of multi-face slope. So, sliding
envelope of multi-face slope is the daylight envelope except friction cone. Specially, If only single
joint set is developed in the slope, single plane sliding(or plane failure) is impossible in the
single-face straight slope, but possible in the multi-face slope. In the multi-face slope with only one
joint set, single plane sliding occurs when orientation of sliding plane is between two side slope
orientation in the sliding envelope.
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39 1. AME S git &% E48 93 Hoek and Bray(1981)¢] A} v
a) Wl BEAY, b) FH EAY, ¢ vlEZ, SHRES Py 93 ¥

2. Al HEjO] mME it g#F =

9}

q71M F2 =3tnA} sty FJAIALS Go)A AFF uiek Zo) FAM A g gstE sfdozx
24 AMRE ZHHol shud U9 AlA(single face slope) o2 AR YT 4 glom, FIAHEL 59
o] % 7f ol4<¢l thd AbA(multi face slope)o2 AT 4 Ut AAZ FHEANA AGHo] 23
el 73 Ad AMHE EAEA] goy, 2% ALH A gd HAFIE RolER olF o
W Al (single face slope) A2 AYslxy, FF AlHS 223 FHH(convex)? WA AFA (multi
face slope)2.2 Aolsl4 ),
dutH o g ALH= HAFFIHANA 49 AlHe &% Iy AL HriE AP F EAS5HEY
@A o]l AMA S =& ¥ 9(daylight envelope, Markland, 1972)° #133t3, = A}z (plunge)©] m}2zt
(friction angle)® o} 2 o) @AY, o|F WAE &F WH(sliding envelope)et et o]l tiste
Hoek and Bray(1981)& ¢rel % =7 & 7] 379 Hd A9z FESI HAH w37} 2837
A% Rt 202 A & 2L 7158 23S AATy o
AA, &5 FF(EE AA T, )2 AHHe] FF(EE BA BE, o) FYsAY A B
(£20° olu)stdof @t} (a-20° < 6 <a+20° )

EA, @FHEL AHHY xEFHoof 3ot & FFHY AAA (¢ AMHY AHAIZ(gnr T} Zolol F
o (¢p < ¢4

AR, B AAZ(¢p)S 1 He updZ(p)B} Aok ) (¢, > o)

U, &5 499 SHos Aol A gle ojghHo] EAstoof Fr},
EE @5Wol AHHY BE% EE25E FHstodof 3.
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oA stbel SARE Aol BXY A2 FEE AUt gtk

T R olael AelFe] EAY Wy &% 3 A dislAdE oln Hocking(1976)0] 23t AR
vl gl Hocking(1976)2 Atd el &% 13 ZZA-& Markland(1972)8] &% AL UFEAIH H7E
F Ed&Ed F 3 A AoAn 50 wAsE I #F = (single plane sliding)d F
FHE WEE o] TS YW &% Z7(double plane sliding) 2.2 FEEHTH o
Z Z2AL A ApHAM 2] Hoek and Bray(1981)¢] B Hx Rz7io] Fslte Roz2A A
A} drEkst T Baswo wapxe] Wk Alolo] 3 EAEHY AAF W] Eoly XA
FASHTHIE 2, 3). WEA QE ApEe A, @ "WAA #AEe §F HI(UdYW €% == HH

a9 2. AHe 4E 2% o3 24 (§953E, Hocking, 1976) a) Hd =AY, b) I3 =AW
J1, J2r BA&He] U4, St A, PL, P2 BA&HY 3, X BA, X A =4, ¢ v E A

od Algel A9 w239 (daylight envelope, D)E AR FASE 4 AFHEY =28 AD, D2
. Dol Aoz Ao = o, o] =F W U FF UL I¥ AT FLdE HES

W=
Di=D1t U D2 U ... U Dy
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O 3t AP A 8F 93 gE, a), b) €E AlE, o), d) W AME
o), delM X: HaE Aol Vi AF HW EEA, Y stF AW E&A9

3. CiH AlHe| it 3 OlS®& fI8 WAIRYY

71 od AMEES I 4dvry yeo mEk o]H(two face), ¥ (three face), T Z/d(curved
face or arcuate) AtHl tid] &5 H37] dFE g HA FITE AAst, T T € HT
Atd o] Hol(X)et £ Al wat &I Fre o B4 & AAsnA AT (29 4).

" AR Aol Xe HA AoA] %E AlH(side slope)el EHE ol& AT Al (mean slope)e] 2
ol AHstx, EF A Yr HU A HT AHAAA Hd EESFE71A9 AR Fedd. Y
HA g% A9 AEFS A% S Ade B E5W = EASHY AAA 24& 93 45
Aldo] i AbH Wakd o]F & 7S W A UG o, AE 3, §FH T Bd&5We] F3ko] HA
Arargsl o] R e HY 854 4R 9 B4

i : Sliding Plane

29 4 o ApEel §W el Wu TR a) oW AY, b) 47 AR, o) FW B A
RS: $2AHd, LS #2AH9, CS: $4AHY, MS: B4, X FFAEAo], V1 15273
A BE(£9%) WA, o,8: 5W AHZ, 0 WA £F57, R 459 #AE, O 459 F



3.1 0| AlH(two face slope: triangular shape)

o AlWE % sl Afd oa) WHY 2T 9w AwWo=A AW AR FWE 1Y 4 )9
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E ol A §F WS EAETY dd(girdle) EE F(pole) =M o3 BMY F UEF &
BAF FAgelnh. 29 69 o= BT APRNS/E0E) W A7 30" (¢=8)9 Fd AP A=
FE ARLE THE old AHORN EASH vpRZbo] 30° Q) delt. o ), &d T <3
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of W WY A wUA T A% A FF WA Ax thgR gt

(L (L _1 . (v_+._sina-siné
A=(g xXxN—(FXXxY)=5 - X- (Y=X- 5 g))

a9 5 oW Awel 2% ¥9s v dY 99 ¥F wwog RE),
D) Y EAY, DI SAY, LS FZAW, RS $EAM9, o: 59 AEz, ¢: vian

3.2 &to AlSi(three face slope: quadrangular shape)
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slope) &2 FHET, AW $5e] BEL 1Y 5 b9 2ok AW AR wF WAE AW UL
£ A A AR =298 B P99 2T 29 62 AW AEe B3 ¥US BdSHe
(girdle) EE FH(pole) TN g3 2HT + UL & FA FGwolnh 29 69 = Pz
(NS/60B)l ol 22t 30" o 2W Alze 7AE 92 Aus 97 Aug 598 B3 59
Woz FHY 4W AdozA BA&9e nuze 300 2 ARANUT. o] W, v Wl
BE Q¥ BF ¥AE 29 AGY RN AW BF WA T FE AW A B
of AFete WA A

49 AR g dalFe dF 99 ¥F 2AL FE AUL o, f7} FYATR, -0 < 6 <
¢ 24 o W, ZW AL ok 4B AEY X, Y Aol BAYe] MEE Foixw, Fy AN @
QBYZ 4B Fo) BF WA A= F3 AR BN W AR EAE AdaE ugan
BF Aol olF: 4 oo BAA Wt the BAE AT

=
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8<6<a, A=—%><Y><

2 . .
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2 tana

sin(a+ 6)

29 6. 49 AW BF W9 ©d dY 99 FF WA ¥R,
2 B9 EAY, DI EAH, LS #3248, RS $3A4M9, CS: 34, o 3WAEZ, ¢ opEz

3.3 =W Al (curved face slope: arcuate shape)

4 Ade 25 gHe WWe e AReEA 58 oTE R B AU
gejols], Ald A%el WAe 19 4 0% 2o I 24 A
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FYetE =W ¥F Ade =2WAS F3 AR I = nide HY AAHE B
2f0] o]FE Wolth 1Y 7 A TN Aol FUR I 54 Awel BF WA BAS
del dd(girdle) B FH(pole) EAO] S BHNE & U= # WA} FAFolth 29 79 dE 3
T APA(NS/GOE) sl 27k 30" o WA ZW AEAde F AR AXE BY AWezA 94
gasUe e 30° 2 AgSRE of W, vd We)2e) A LAt AW FF WAL &
AE RRoEA AR BF HANA F FF AR A4 WY Abold] sFaE Wt At

29 34 AvolA BY AT o% 9 45 2AL 39 AUzl $UatE o o A
3 ol -a < § < a otk 53] Az FFAR Pol X BE A Y& 959 #AE 17}
thed BAE AXNEZ 29 AW o& AR FRFAUZC] X & £F AY Yol Foiunkd 447}

g T o) ofee} o] FF 4 Ut}
r=r-cosa+yY, cosa=(r—Y)/r
X=2:7r- sing, sina= X/2r

XY

sing=—%—""—
(5 + 7

ol W} FH FoN ddHT A o &F WA Ae 45 2o 7€ + Uk

A=r-#. (%-562_6)__%_ 7sin(2a—26)

29 7. 39 Ade) 8% B9 vd 49 99 FF HAEY 2P
a) B B4, DFF EA, LS AFAE, RS $EAME, o FEAEZ, 4 vhR7t
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o] AFAME FF AMH EE U9 AlEY 4wt FF d22 9% HA B9 A8 P oA
o dEzed o3 Ao 94 &% dFHo) g dEUnh
Aol A AFF vie} Zo] b Ald9 A$ 9d AN BRE 8% AL ¥Estm glon, o
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