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Range(meters) Type Thickness(cm) Slope, slope angle
0+155 Fault - 065/75
0+168 Fault 040/88
0+172 Fault - 270/75

0+168 - 0+172 Fault range 400 -

0+172 - 0+176 Shredded range 400 -
0+291 — 0+294 Range has fallen 300 -
0+313 - 0+320 Shredded range 700 -
0+323 — 0+327 Range has fallen For -
0+329 — 0+335 Shredded range P -
0+369 — 0+371 Shredded range Yoo -
0+377 — 0+380 Shredded range Yoo -
0+404 — 0+407 Shredded range Yoo -
0+413 — 0+417 Shredded range For -
0+430 — 0+446 The range is crushed and fallen Ve -
0+550 — 0+573 Shredded range YY. -
0+576 — 0+578 Shredded range Yoo -
0+586 — 0+610 Shredded range YPou -
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320080  JIA  60-80 >5 >5  calciteClay ~ Ro  12-14 g;‘l}g’; Wet
1200  J1B  60-80 >5 15 caciteClay ~Ro  12-14 g;‘l}g’; Wet
10085  J2A  70-100 >5 >5  calciteClay ~ Ro  12-14 S;'utgs Wet
280/85  J2B  70-100 >5 15 calciteClay ~Ro  12-14 g;‘utgi Wet
030/86  J3A 100-130 >5 >5 calcite-Clay RO 12-14 g;ﬁgi Wet
210/80  J3B 100130 5 15 caliteClay ~ Ro  12-14 gc')ﬁg'; Wet
190/05  layout 100150  >10 15  caliteClay Pl 10-12 S;‘Jg; Wet
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Type of I . Water Stone unit
laboratory test Parameter description the unit condition LW
. Dr 2.
Density cm3/gr juig;/ 5 gg
Porosity % - 2.04
Index tests Water absorption % 0.78
Humidity % 0.19
Longitudinal wave
velocity s/m Dry 6278
Transverse wave
velocity s/m Dry 3527
Poisson ratio - Dry 0.27
Ultrasonic Elastic dynamic
wave velocity modulus GPa Dry 86
measurement Dynamic modulus of
mass GPa Dry 62
Dynamic modulus of
hardness GPa Dry 34
Unrestrained MPa Dry 55-60
compressive strength juicy 45-50
Unbound )
pressure Static mOdUlUS of GPa Dry 23-26
elasticity juicy 22-25
Point load test Point load resistance MPa 2.29
Uniaxial compressive -
axis -Three strength MPa JHicy 62
pressure test Brown constant -Hook ) juicy 10

value
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Proposing
discontinuity
shear strength

Calculation of

Stone number discontinuity shear

unit _ Type _ of Number strength parameters parameters
Discontinuity exams
samples “® D
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4 a
| Class 51-57 50-65 46-52 45-60 56-58 55-60 50-51 50-55 2.145-2.48 >2
Il Class 40-48 40-49 35-43 35-44 47-53 41-54 42-48 41-49 0.99 -1.815 0.9-2

111 Class 32-37 30-39 27-32 25-34 40-45 40-45 35-40 35-40 0.008 — 0.0094 <0.1
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3 2
g _ ) 7
3 o = =S < g & 2
E 2 = s S8 S o g
z @ @ o 5 ° 0 %
E E = ] c o
o = = g @

g = o

L 5 ]
1 15 30 15 41 36 49 44 1.155 1
2 30 45 15 41 36 49 44 1.485 ]
3 45 60 15 43 38 48 43 1.155 ]
4 60 75 15 40 35 48 43 1155 1
5 75 90 15 45 40 50 45 165 |
6 90 105 15 48 43 53 48 1815 ]
7 105 120 15 45 40 50 45 1.155 ]
8 120 135 15 43 38 48 43 1155 1
9 135 150 15 45 40 50 45 1485 ]
10 150 165 15 51 46 56 51 231 |
11 165 168 3 41 36 47 42 0.99 |
12 168 172 4 32 27 40 35 0.00078 1l
13 172 180 8 41 36 a7 42 0.99 1
14 180 195 15 56 51 56 51 2.145 |
15 195 210 15 45 40 50 45 1.155 ]
16 210 225 15 43 38 49 44 1.485 1
17 225 240 15 56 51 56 51 231 |
18 240 250 10 56 51 56 51 231 |
19 250 265 15 40 35 48 43 1.155 |
20 265 280 15 41 36 49 44 1.485 1
21 280 291 11 48 43 53 48 1815 ]
22 291 294 3 32 27 40 35 0.00781 Il
23 294 310 16 53 48 56 51 213 |

24 310 232 78- 41 36 47 42 0.99 I
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25 232 327 95 32
26 327 340 13 41
27 340 355 15 44
28 355 370 15 48
29 370 385 15 40
30 385 400 15 48
31 400 415 15 40
32 415 430 15 40
33 430 445 15 37
34 445 460 15 40
35 460 475 15 45
36 475 490 15 48
37 490 505 15 52
38 505 520 15 53
39 520 535 15 53
40 535 550 15 46
1 550 610 50 32

27
36
39
43
35
43
35
35
32
35
40
43
47
48
48
41

27

40 35 0.00781 Il
47 42 0.99 I
49 44 1.485 I
53 48 1815 I
48 43 1.32 I
53 48 1815 I
48 43 1.155 1
48 43 1.155 I
45 40 0.00938 Il
48 43 0.99 I
50 45 14.85 |

53 48 1815 I
55 50 2.145 |

56 51 2475 |

56 51 2475 |

51 46 1815 I
40 35 0.007813 Il
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Temporary stone holder

Rock mass Mai Injectable rock
class Q aintenance Metal

class (@20mmybolt Shotcrete frame

| Class L=2m, Unreinforced shotcrete

>2 4: B(+S) @2.0x2.0m t=4-5cm
Il Class L=2m, Reinforced shotcrete
0.01-2 4,5: (Sfr+B) @1.5x1.5m t=5-12cm

. L=2m, reinforced shotcrete -Fiber .
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Number and process of
Location bolt injection Shotcrete

Class rock mass :Section 1 Does not need 50 mm thick shotcrete
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Number and process of bolt

Location LR Shotcrete
injection

Class rock mass :Section 2

Does not need mm thick 100 to 50

shotcrete
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