gl 1054 J71d Ho|58 2 SteuEy

Bl ol AEd AE 9 mAnA

A - B IF(AgUsn A At

LA &

A AAA Y AAZAE AR AARZE wopsiy e ez S42 wioEN o

ke 28td B4 2 HY2AE APHO AAFT, AR AFA ANAe NxARE ATEn
= ZdolAM wl$ Fosth 1 ¢ T Al did HAXNY AARAIE FA4HA AFRAG
AA s, AFHGAA S 2 T vAE AATRY YYAS FFHOE FHotepA] FF FF7H A
Aatgck Zeu, H30) e AAGAdN AEAARAG ofgd ANLERITHY T4 VWS
ojg3te NATZE Bt F¥s Hotstel AMAAAAYe) AEHT e FAoIT FAF T AL
W 23 Ad, 53 HHY AQolH e HAE B E Kim 5(1999) o 2jste] ther BIH O
QA& Hhgh o] 20= Welel AAZE A RS webd BAE 97 WAt

A A FA FE 2034 9F FA FT F IAFIHE A3 HY 47 iAol £
A" JdEd g7 diE FUAAZAE FYs dgF ZAdselM e dYHE AES
WA & AN A

A}
[}
=

2. AAMNQ

AFA 839 YAsE B AYQ dde FAY FAFSE AT AT LEM AL A
2 guMo) o EAAgE Ade) yehded, Sede  ZFAPTE/AANE 230~259/34~48°]th
AR FHEZY Pgoz A TS 9714 UIRY NN BY 2 o5 FUW U3, W4
o), Z3d S wdo] T, HgF UYL o3 Mdol ETHdistd Ax #FEG
B Q7R AlddA 2AEE ©22 099~119/85~89 ¥ 072/859 WA E Holn, dFF WA=
Ag B A AEFo] waHo YT, BFo BFS AAFY LFFF A9 AU

3. £EHe §A4

B o= AMY, AlY, 3292 S 73 Ay 54Fe B3 Az 24x7 948 A
29 2R WA 58709 A EZAAR Wil W EAAMZ Z2IY9<Q DIPS(version 5.0,
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Rock Engineering Group,

Major Plane Contour Plot

University of  Toronto,
1999) & o] &3lo sty &
Yoz 7 Hxd I3
(pole) S AAEd s
4% Figure 13 2ol 2
A3t o] AQal= FA

LR, HEMISPHERE

/AN A
238/43(Setl), cBRReDT T
117/76(Set2),

328/85(Set3),

352/44(Set4), 2299.7

018/41(Set5) 9l 8 Az Figure 1. Contour plot of poles of discontinuities

%9} 006/71(Rd1), 038/62(Rd2) &3 Aezxst FE

4% 239 2zt FPMES ¥y FYUNAL JFELE A& @9 el ImT HE FE
% (Hudson and Priest, 1976) A Aeq=10.18, A4p=11.38, A45=9.89, Aen=9.89, Aus
=997, Aa=1164, A,,=1587 S22 FAHJoy, HFAFLEANEUv)E 56.32°]0
B AgoMe ¢durE{F A3}, Q-system(Barton, etc, 1973)9] Q#t< 0.06~2.249 M=
Very Poor~Poor®] ¢ut53& Ho|u], xF8Ha uby 7 (Bieniawski, 1989) ¢ 7]& RMR
S 3818~50.47, SMR 2 38.18~63.97¢1 ¥WHE Poor~Goodd FTHLE HAHAUM
SMRS H&L zZ ZAAH FoA AUE AIT AHE 7IELE AHAAL, dA HE
gAY Aegrt dAEE T2 ZAH AH2AQE WESL Je AFd dadqnt 4
¢ & Zs RMR ##AE dAZ vy BAE 7IAH FA5E 103 52 AL2E YR
=

4 ARERY 3

B AgelA ApHe] 52 A4 A% AeHe Frke 2w Tl 97 e F B
AAEY AL B3, e, 9, BHd 5o e EA I Ul A & 5 %
o watA, ol @ JHsAe ZaEls TalA B4, AR R FANYE FA A HA
A& B4kl
o T3 B4 ¢34 02 gwtdQ BAR3e FE gAYE 439y FEe Bolu 34
Tt WI, HAGNE gunmsh S WG 4l EFoE A% 43 B, @372
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2 4 Fo2 A9 A7) 43 2 Fuvy P4 F2 Holt A0 BIAT Utk B ZAAY
e H3g) YaAE BA B4E A 2 B39 wYol AHe FPYE Aoy
A BHE 7 TUZ DIPS ZEIAL ol§¢ BAFEINY AAE /122 HARYL ¥

.

Astod, H719y HF3o s Z2IYW SWEDGE(version 3.0, Rock Engineering Group,
University of Toronto, 1999)& °l43ta] AFAA ¥ L Axsiglon, XA 73l distoqis
E2E2EY AL AEs ENsAL FAAH B A HAdy ¢ A=A r FA 8
Uehe], Al AArzhg 233E ABAE A F AT A7) deto] dF 7
Zvo] B¢rA&A UeltEdl, Figure 20] YHEd $F AR HAnd, Ay R 4
71 e 7beAel e LEGEND
#og EAda s
o @ARY A4 A4 S SOUNDARY
Z239 PCSTABL6 0 wiNoow
(Purdue University, 1999)
€ °]&3 Janbug Zt
HAY(FE)ol o3 93
g5 =By g gAHG
A A& HAAE

rlo

<

Fad. H4e A¥ E E— -
A sE ohaolA
AN Aseat %L

9 01g2 Taistd BAE FASUT. B, AE FAEo] Hobd BAAW AolE
Rock Anchor& Edistel Ha@ e gel AiNES shsich.

SNNZFH ¥ EARAAE YA 07 RS ASAE AR Pl FAHY £t B
A$E A UERon, AAsFe] Y A AN ol BARE AOE g
o, ol BHRY 950 sl Rock Anchor® EMUAINE 3% HARE 4N 34 34
A $AAYS NEHT YOO T BATYCl YR RO BUHAL. EF ¥ FUA
yR EEZ AES U2Y ARE BYAD, §8 AF T9A ANt 2 A9 P
A85A7t Bg W AQAEE T2E A9olE Rock AnchorE EHASHHEE B eyt
o}, Figure 3& A|5}$917h 2 Rock Anchor& EBH# 7299 42%E Holx Utk &, & A
B AZIA 9 AR, AN Aol 3t 59 FaAFel AEY FS e B
# 2= UEsen, Rock Anchor RAWOZE HHAE $A87 olale Aoz AR¥nz 7
g 37t wRFYOl WY Ao woEt

rir
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Table 1. Results of slope stability analysis using PCSTABL6 program

X Rock Anchor
A A (Ased | AWsE | Aadd s
v 2~ =) = 2 Aol 8
AgF |FFW|HAAHES
= - 0.990 2 20 1.252
B BAR - 1.262 - - -
o
0.1 1.033 2 20 1.261
59 - 0.982 9 20 1.063
st opdd| - 1.306 - - -
h =2
0.1 1.114 9 20 1.193
Analyzed by Simplified JANBU
NAWON 2-4, Hw+Anchor Engg.Geology Lab., KyungPook Univ
- 240 T ! l ’ T ' J i T " 240"
Minimum Safety Factor =1.063 Tie Load (t) /Length (m) /Space (m)
| Soi1l Gamma c (tsm) Pni
220 1 2.60 100.00 40.0 2207
2 =2.s0 10.00 35.0
Ll 200 3  =2.30 1.00 25.0 Eeter 500
4 1.80 1.00 20.0
5 2.00 10.00 30.0
- 180 . 180
- 160 160
- 140 140
- 120 120+
~1°gegmant Length = 5.0m 1007
Run on 1999 07-26 by aw Kim
B 50 100 150 200 250
L ; L )

Figure 3. Result of slope stability analysis indicating a meta-stable
condition with rock anchors under high water table.

o FRFA : FAHAN AEE Z 2T Phases2(version 4.0, Rock Engineering Group,
University of Toronto, 1999) & Ba&A 9} sj4o] 7Hgst, AFTA ¥ 4] 7@ 2344 +#
o2 TEIaPols, AukFete) FUAF FA dAo] &olsith o HHE AFRY BAPIULE
AR gde dAsleE A9 NG HE72EY 39 & Ay st s

A4 AN F2ho] 23 5ol A& FFo) A A HAZMA IA BAANUZ, FA47H
Ao #F$ 2 HEE roller2 AAs 29 2 AFUYE FEEL, Y & EAMEAE hingeEH
.51’5_‘3} s gatgh. A2e EXE AARA Ao o3 BES, F3UT, 9UF 2 AYFeE 7
o, Zewe AAE 30° 2 2499 $502 AL A SAc AL FH-12A2
229 A 2 -394 2 -EEFRE AA 2 SAE F 5RAR Wrden, AbHd 2x9 ©FH
ZA5te A et A4S AAsgh FAHAY 718 AAzd] A& g3 ZAS) o
2o AR % oo BASAS BFAA 58 €I wgddis & & YA, o Ay 2
oAl Aol AF % JHE] HY pREY FHEEY AFE #HG¥ = Uth

M



4 A9 A ZAgo e 9 § EA&UE Lestd £ MY A 9FW] 2
FAo) =2 E 264 R 49A SN AG " Fo] AA TRt A AT 2D A
W 359 AAFde] ols e BF T UL A F Utk F UFES e @39
AR AZo)A wASL o] dFEE BE AQutgFor g AP BWd AFFLol T A
o2 B & vk Iy, 23 S48 F AR EHde dMd wE F/1 HAE ¥ mm = T
od 2T Qon, S8 HMIE Wi 2T yeiygth ANEue £XE W A B9
o Qe ¥ol AFSHol BAsAN HA wAY G L AT Figure 4, 5 R 62 3
SA 29 HARE, AUFSY R @ AutzHe $XE Yell, Figure 7, 8 % 9 3
Z ZANY HIEE, AUF3Y ¢ TAYE oY JUF3Y £EE UehL Utk

RN e

Figure 5. Distribution of maximum principal stress at 3rd stage

-151 -



PANNA SRV ARE &

Figure 6. Distribution of strength ratio at 3rd excavation stage

Figure 8. Distribution of maximum principal stress at final stage
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Figure 9. Maximum principal stress on lining of open tunnel

which is covered by backfill materials

5. 4& 8 &9
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AR Y] thRE A oA B 2 AR pHE §Y FE FHHY B
E §7EA AL ZIdE] olgd 53, BHE 477 $EAHEYPAF) S HE 23 U
ol3 ¢ N27E/76SE el 4302 A% Axny ¥ ¥ FAol /M 4748 Az Box
o @AEE A AR A3FArt AeEAY AsFe LT S Adol E¢AEH, 4A B
Ao 2 F¥¢ A& FE7F Brbssich webA, Al #2714 4R Aoz HES IR
FEES XY Fol BEZ HEsto AP ol ol AGRE AASE Wl /M ue
A Abd Bd ol Azt

Y7 $FAHE FPRolx FAQE AR FE R 9 €2 1 A% 2 AR AH d A
Holl g&g vjd £ QOoBF ol g AR FYFE HE FLE B8 AEFY WS
FR8td ARF AHEURY §4E& Ads] A% wsdule Pzl ge stk B, AMHA £
e WiagE AXde A AFUe £ Ao 9E AWt FEAE WAGed € =
&0l € 222 Agdd.
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