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Fig. 1 Flow chart of stability analyses for each block
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Table 1 Directions of major joint sets around the tunnel

Joint_plane Dip (degree) Dip_direction (degree)
1 20 134
2 90 27
3 90 218
4 24 28

113



SHOO[q S[qBAOWAI WINWIXEW JO SUONISS-SS0I) [/ ‘B1q

$)00]q 9[qBAOWAL

Surpuy 1oy uonnjos dyderdoaIANs v 9 "B % K
d/

uIoARd 38e1o)s £819ua 9Y JO UONIBS-SSOI) G "By

| o |
!

\ III Yyoueg wey

I youag we"L,
|||||||||| g

[ youag wgy,

4

\ Lxarren WL

114



BEolgd 9% Y 4

2olge AW B /i P YYIE AR oA Fid AFY 4 U: EEY
’%Vz}E Bt FHUT. ol AF m N B2l g AL AWEF HYojgn Ra7]
T @t AA B4 25 W) da W%e Table 1 of Uebd ulgl 2ol 479 2oz 8o
B2 o] ARE ol&3 A FYE HAHL AW Fig6 3 Btk 4 /49 FFe HdAg
omz Z2PE 4 U BRI ALY 4= F 160 ol BA FYEq vehte Ay W}
n=(JP)e 1419E ¢ ¢ Ak HAF FYEd JEVA g £ JP Z=7F 0001 F 1110
£ 79 Hoj=BEolth F /9 & WEHE T 1000 3} 0111 BEL PY BEQJL ¢
4 ok WA 4 gyl HE 228 25 1) otk

2e w9 op@ze 300 2 Y A 4SS Table 2 2 8948 4 Utk B2 F
ol THE SASAS B BA A FRo EAdE B2 BF AF Wgoz dse
F182o|n FAH F1E2 WAst Ao AAA Ughin) hgEse P4 uigu X3
ST o 4 A
AEMsEee] v 42 25 §5d Fig?7 3 2ok 359 AR vehle 712255} »
gl AREY Fo|7t FFY 2w Yehhe A JBEnT 4uHoz gL B
Qi F59] A 2uo) dehte B2 F 2u7t AL 42 ¥4l & B2 g2 &
Ack.

R

-

A
T
A
T

33 @49 Y B2 UhE A Y

A% A AAxdA BEF 119 73d digte] 4 7he] Yehve A2 F FE3 FA
7t 71850 Qe eSS A9t 4 dEe AXNt $H¥e JHARR 3o s n
st} o)A e 5T ZARA 4 £59 AP A7, AF T AU

AeREe vtdze 07 2 7HgsRen ghtrel UEE 27 to/m® & AT 1171 73t

Table 2 Types of blocks found by the deterministic method

Block Type JP code ( SF.)
1001 (Lifting )
1011 (Lifting )
Key 1101 ( Lifting )
1111 (Lifting )
0011 (1843)
Potential Key 0101 (3731)
1010(1297)
0000
Stable 0100
1100
Tapered (1) (1) (1) (1)
Infinite 0111
1000
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Table 3 Specipications of Removable blocks in the 5th section

No.| Joint Type (S.F.) |Volume (m®| Height (m) |Sliding Plane| Force (ton)
1 1105 P (1.00) 0.09 0.44 5 0
212698 K (F) 1.66 0.79 0 4.48
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Fig. 9 Cross-section and 3-d shape of blocks in the 5th section
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Fig. 10 The unrolled map of the 6th section

Fig. 11 Cross-section and 3-d shape of blocks in the 6th section
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zZtdo. el Ao AFPEE AFR A4S dF WY Aol Ade S dETE
743 FZA gurolol & I 0 ~ 10 ton oItk o] Fhe P} BE L A7
A Z 10707F vdelde g gol deidE & 4 AY F AdFHA FRo2A 4l BFo
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Table 4 Analysis of block types occurring in all sections

Serjgon Key(Falling) { Poten. K Stable Tapered Infinite Total
1 0(0) 0 0 0 6 6
2 0(0) 0 0 0 8 8
3 2(2) 0 0 0 44 46
4 3(3) 0 0 0 0 3
5 1(1) 1 0 0 9 11
6 37(0) 0 0 16 53 106
7 5(3) 6 0 18 59 88
8 0(0) 4 0 0 22 26
9 4(0) 0 0 5 8 17
10 2(0) 1 0 0 21 24
11 1(0) 0 1 7 44 53
Table 5 Analysis of moving force for key blocks over all sections
. Force (ton)
Section No. =50~ T 10 ~ 100_| 100 ~ 1000 1000 ~
1 . . . .
2 . . . .
3 . . 2 .
4 1 2 . .
5 2 . . .
6 . 10 10 17
7 4 1 . .
8 1 . . .
9 . 2 2 .
10 2 . . .
11 . 1 . .
Tma'F/g:e'age 27.22 / 2.72 |684.70 / 42.79|3464.20 / 247. 44 |65411.75/3847. 75
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