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SYNOPSIS : In the present study, a method of two-dimensional limit equilibrium stability analysis
of the nail-anchor mixed system is proposed. A shape of the potential failure wedge for this system
is assumed based on the results of the FLAC? program analysis. Estimation of the seepage
pressures is made by solving the continuity equation of a flow with appropriate boundary conditions.
Using the proposed method, analyses are carried out to examine the effects of the seepage forces on
the overall stability of the nail-anchor mixed system. Also, proposed is an analytical procedure to
determine the thickness of a shotcrete facing on a basis of the plate theory. Probability of the
punching shear failure of a shotcrete facing is also estimated for a further stability check.
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TAIR] A grZate] o}, WAAAMN o] REAHoz AHE FAQH, FES EAZO|L dF
obutxe) &2z, £§ APt AFME, xd FATZRE € HE Fol EAzte AFTAZA
& F2 HeA HHY, olgt T ALl 1S9 ANYAFTY HEA, QH FREFTHY oFAAL,
B dole AT Foz A AT ojzgo] WA "ok wetA olg :HAs] AY dHT
Ho dygoz AYULdy AUYAE - ¢ &= 432 YL HEse Atest EAEA o
a3 ol B AL EAAY AA wae, g Fyel i@ AN E xR Adse H=
o] 23T YE dAHott E dAFdME, 29uddy xudFAst A& dAWFos HE HdAHe
BgrzAe MAAHQ G WL Fo] dFE AYsAd. 2l AwFANt M2 HE
Be BEAAN AZEAHe Mz tUE F FERAY F3 Lo duE ‘Hol¥ H(transition zone)' o] &
AstA Dot A7 HoldFold 2duy el ) BAE Fg A s BAE FF Al
o HgrRBog z Tyl o EPY EA M2 & AFLE A ZAAHAAY Fdvst 5
8 B He 990z AFAHn o yolrt Holgdde HdAEY A FHo] AFEH st ol
7bsAgdel AT

B ARoME ez yd-4A EgF2A9 23 FAHY I E AN, s
HE &S0 g H2AAEL Fristadn ASAAM, EFFEA AAHL AN E A H2
Ao Ao sigEHE 4 vde 92Y, 7 dAY 1FY X FLESG & EUE #dAdH
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a3¥ 19 4ed TAE FLACY Z219 3423 Edz, Angdsd o8 2id 99, 294
doll o3 BAE F9, 28 BRAEA ¢ 99 F 349 dQoz 7R st gnde g4
b3t At Ztestawe] A4S Hdde AEE 0, o ¥ ay 522 AT £F F$A 2 A s
7t EAste A FA D FAEo] dAHE AFFLE Grayd IFo|EL EUZ, Laplace W34
R BAEA TE ALY R - AANE FuEP 19 AL o&d FAFYon, ogdx
Mohr-coulomb ZIF&& &3t GANHA LAYste 2AHY EAS sjAsA
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=gz BEn
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€ AFAME A A5A4T JERoAM dAATY EAE A7) A LAY sy, BE
AlTFge 3T E ol&dd AFE F e WHE AAGIA o A AT B 2%
Hol g ARG HAIA e GAFAE FREI] 3, HHA AGHES ATE FF dEyAY
FA FUHAE EAHe] A =E, ALw Yul ¥ FHo) oy

AAMBt A dte £3E AL Fuie 29 29 Zon, dubHd AR FejodM BHZ 4w
A AT AdEe A B, 22 oz 449 AYder AN BF7 BUAY w49
Zod A% &aszely, AFYA Y FA F2FE FUAY F AL A2 JiEn. ©, AGH A
olg AL AYF FETY BAHEAHE WAAFZ] Aty ARHA FAY 2] oo HEF FY.

3.3 M X R 92 iE

EgT7zAY 28 ASAEY 492739 50| oox] ol wetA ol Wi HAXAZH 415
T Y =Qlo] AT HEHUG. LA F& FHH oz v FHAEY §HE AYIL Qo 488 =
g3 A7 A, AEay @ AFAa FH 2L A7 A EFAALE HEST U] gEd
T2 2 A A7 AU e 4F eyl did E¥d4HAd(uncertainty) € FE5E 4 UE §
Agyiol HRstoh oA, € dAFdME olEd 8FXdd RFYHZE FEE ANFE
(probability of failure)g B7t8 & Ue ASE HY7HE, £IE AEYA e FYAddaa 24
beAdel 23E 23 ARFH R HEIA

FddaHoe ug A= HAE Az, BYE dedlele A(S)H} AAHAN AYY £ Qe
(RIS AT F, ol EGE g-+E 739 Ag: A+ ¢ A4AFES 78 & U

Z=R—S=Vps_Pearth=g(0ckv¢,7tT0) (1)

2 AR eE BEF2A I g AyxE E4 2 93, ‘First Order Reliability Method, FORM'
g o) &3ld MIAE AFE 7 F og EUYE dHYES ASIAHEIEH 9 A=),

3.4 Brit9jof ost muu o] kP
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2ASD AWE DALE BF FEF NAAolo] FUAPToD YAHE AL AR Bk
Avasiel g WuwAe wAs: Agde BrAe gen o,

V= —1%;{514 2)

AAE ARYAZE € £ Ae ADge] P L ot Ao

Vee= 605V oaB T (3)
7NN, ¢ AEZEAS, Ade A% 07, B ABREAY E, T AUy F4

dAQ HAY Vst Aagel 4 vE umste Vel o ANES AuUAe TAE FHA
At %,

V2V (4)
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A & #3 11m °]8 30 = >
3 2330 155m

E d7d 8 Aty AYE EdE FEF AHY A GFES Y FF H2 dAE
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3¥4. FRBA HEd Axke GAdE

E EAdMe ddy AUAdEY 9%E Yoty Ay dAE AYA=E 30° 2 2L JFT
€ Y A4 nEA ¥e B2 FEIA UdY AAA=E 12~26" 7tA @A 2 2
3 gutH oz VYT AFY A9 HAY YYd=E€ 8~15° 2 YA A BgHoz ATY
A% AL FYE Lol 20~24" AbololH 7t & dAEE Yz AHIHE 5. BF JFF
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BAL AEE 99 BLAGHIA Y GAFAAE ALY HEte AEYA 9 ZI?JIIM T
AE ARy A Y FAE F2ED 3& Foko AR 2 A, Y HA} FEANE EWE 4
EAF R FAGEL AETHAC. 244 A1EE AL HF € EEUAE H29) o] AT

B2 AIAE BN AL d Ay HEY EFELA
A e9E% W) WRekgz () 21%4¥ (ton) 0 alke/c)
A EF B BEEHA By BEEHA ks EEHA ¥ EEHX
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distirbution lognormal normal lognormal ' lognormal
pr=3OCm
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®3 A= ANEFH 8%

) UG E ALE FRAAYE ALE
34, A=A | wddd A4 | BLAS
EE T A
2747 HAATACT) oy I gagepy| AT oy ganscp)
26 33.85 162 0.0527 16.93 271 0.0340
28 34.80 174 0.0411 17.40 281 0.0250
3.0 35.87 187 0.0308 17.94 2.93 0.0170
32 37.08 201 0.0220 1854 307 0.0110
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TRAGERY B¢ HAFAL F 50%PE GAFA} gise FE Ued ol FAAHY WYy
AFS=dAA 33T FPoz2 24€ 4 Ao

€ Q7oA AANE Fuee A HAE UdH Y7ol AFg A A% BEFez A
-TZE BEAF #Y Z2aYUYA FLACPE ol43td +uUY dHE HAsHd & 2HdANE
EYTEA FYAA AWYAE A2 AFAAE A ST U¥ FHY) g YA F
e FAH 2 Bde 9&F Zoh

E 4 Adagdel g ¢AHAE HEAS

gz 734 e Lk Uy dedy AY Ay AA A

(m) (mm) V(ton) Vsr(ton) T

13 4.47 38.25 15.10 1.3649
14 453 31.04 . 16.26 1.3590
15 457 25.46 17.42 1.3531
1.6 4,69 21.63 1858 1.1924
1.7 4.82 18.54 19,74 1.1884
18 4.95 15.96 20.91 1.1843

423 E 45 AU A AL LTmold g FAALCIZE o] FH R oF 3y 1.7m o
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A7 Q&€ YEIH

2) dA9 13EL HE&F AdyAe LaSFAE Yoz F/EA HAY 1FHo HEd FE
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£ Y 4 itk B2, 285 Ad¥Ae FAE 50%c13e LA HAE A

4) AAYAE 2L ABE o &8 AT A M2 & BAATY Fold ATl s Ho|9d
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