SUPPLEMENTARY INFORMATION

Table S1. Exposed bedrock parameters of LHS tip.

Distance
. Fracture .
. . Weathering Rock strength of Schmidt hammer rebound test
Location i Lithology frequency
LHS tip degree (MPa)
(m-3)
(km)
1.1 Sandstone Strong 70 235 255 27 28 30 31 315 32 325 34
2.5 Sandstone Strong 55 205 21 245 245 29 29 30 32 325 355
4.5 Sandstone Intermediate 50 265 31 33 365 37 38 39 39 395 41
6.7 Sandstone Strong 45 285 285 32 335 365 40 41 42 44 455
10.1 Sandstone Strong 35 245 27 285 305 385 385 405 41 415 435
Intermediate-
NE wall 12.6 Sandstone 30 305 32 355 36 365 37 375 375 385 385
Strong
13.8 Sandstone Strong 30 34 345 35 35 365 38 39 40 425 425
Intermediate-
17.1 Sandstone 25 415 42 425 43 44 455 465 49 495 505
Strong
19.5 Sandstone Strong 20 445 46 475 485 515 52 52 525 535 535
25.8 Sandstone Intermediate 12 49 515 525 535 545 545 545 55 55 56
0.2 Sandstone Strong 60 205 21 245 245 27 29 30 31 32 335
1.5 Sandstone Strong 90 26 275 275 29 31 315 32 33 335 34
3.3 Sandstone Strong 70 275 285 31 335 345 345 35 35 38 39
3.8 Sandstone Strong 40 32 34 34 35 37 385 39 42 425 43
4.7 Sandstone Strong 45 21 21 215 215 22 225 225 23 24 25
SWwall 6.6 Sandstone Strong 45 30,5 305 355 36 375 375 38 39 435 44
Intermediate-
10.3 Sandstone 25 415 42 42 425 44 445 455 465 465 475
Strong
15.1 Sandstone Strong 90 13 135 145 15 155 155 16 16 165 17
20.8 Sandstone Strong 45 215 23 235 245 27 275 30 315 315 32




Table S2. Exposed bedrock parameters of QNS.

Distance
. Fracture .
. rom . Weathering Rock strength of Schmidt hammer rebound test
Location Lithology frequency
QNS degree (MPa)
(m-3)
(km)
0.3 Sandstone Strong 60 145 15 155 20 20 205 21 24 25 26
0.4 Sandstone Strong 50 225 225 245 25 26 30 335 345 37 39
0.5 Sandstone Strong 80 15 155 16 16 20 20 23 235 255 30
0.7 Sandstone Strong 100 165 18 185 205 215 215 225 225 255 255
2.3 Granite Intermediate 30 42 425 44 455 48 485 52 525 53 54
4.4 Granite Strong 15 50 55 57 58 585 59 595 605 605 615
NE wall
) Intermediate-
6.3 Granite 12 535 585 63 635 66 665 665 67 67 68
Strong
Intermediate-
11.5 Sandstone 40 415 44 45 47 49 495 50 50 505 51
Strong
Intermediate-
15.7 Sandstone 15 41 40 535 55 525 535 41 465 45 525
Strong
1 Slate Strong >100
1.1 Slate Strong >100 95 11 11 1 115 115 12 12 125 135
3.8 Slate Strong 75 12 125 13 135 135 135 14 14 155 16
4.2 Slate Strong 65 19 19 19 19 20 215 215 225 23 24
SW wall 5.9 Slate Strong 50 26 265 27 275 28 28 29 325 35 36
wa
8.8 Slate Strong 40 265 265 285 295 32 375 405 43 43 44
11 Slate Strong 30 465 495 50 51 53 53 535 54 54 555
16 Slate weak 20 43 455 475 51 51 525 54 55 58 585
Intermediate-
18.6 Slate 12 47 495 51 515 515 52 54 55 56 58

Strong




Table S3. Exposed bedrock parameters of DFS.

Distance
. Fracture .
. rom . Weathering Rock strength of Schmidt hammer rebound test
Location Lithology frequency
degree (MPa)
(m-3)
(km)
0.9 Slate Strong 80 21 215 25 25 26 315 33 33 34 34
1.4 Slate Strong 70 135 155 165 195 20 23 255 265 275 285
3 Sandstone Strong 45 235 26 265 285 295 30 305 31 31 33
3.5 Sandstone Strong 55 215 215 225 25 25 255 28 295 305 31
47 Sandstone Strong 45 255 315 325 325 325 33 355 355 36 37
NE wall 6.1 Sandstone Strong 45 27 27 27 28 29 29 32 34 345 37
7.2 Sandstone Strong 40 295 30 315 315 32 325 34 34 345 35
8.3 Sandstone Strong 30 315 315 32 365 375 395 415 425 435 445
9.1 Sandstone Strong 30 40 405 405 425 44 45 465 47 475 495
10.7 Sandstone Strong 50 37 425 45 465 47 515 515 525 535 56.5
13.5 Sandstone Intermediate 25 48 525 54 545 58 595 625 635 635 65
0.2 Slate Strong >100 225 19 85 23 125 235 16 225 185 21
0.7 Slate Strong 60 31 21 305 23 14 19 245 325 29 225
1.4 Slate Strong 50 25 255 255 28 285 285 31 32 32 345
Intermediate-
2.1 Slate 50 185 19 195 20 20 21 215 23 23 235
Strong
SW wall 3.7 Slate Strong 50 17 175 19 195 20 20 215 235 235 24
wa
5.9 Sandstone Strong 60 22 225 24 28 29 30 315 315 345 365
7 Slate Strong 30 255 275 275 28 285 29 295 295 35 355
10.7 Slate Strong 30 37 40 40 405 41 43 44 44 455 465
16.2 Slate Strong 20 375 39 40 40 40 415 45 475 495 505
19.5 Sandstone Strong 20 46 505 51 51 525 525 535 545 555 555
25.8 Sandstone Intermediate 15 585 585 585 595 595 615 615 62 625 625




Table S4. Exposed bedrock parameters of DFS.

Distance
Fracture
. rom . Weathering Rock strength of Schmidt hammer rebound test
Location Lithology frequency
degree (MPa)
(m-3)
(km)
0.7 Sandstone Strong 60 20 21 22 27 295 35 36 36 365 37
1 Sandstone Strong 90 11 115 12 125 13 15 165 17 185 185
Intermediate-
1.3 Sandstone 30 265 265 30 315 315 325 335 34 34 36
Strong
15 Sandstone Strong 50 315 315 315 325 325 33 345 36 37 38
23 Sandstone  Intermediate 30 285 285 29 295 295 30 31 35 355 37
NE wall 3 Sandstone Strong 60 21 21 23 235 255 255 255 27 28 32
w
? 3.9 Sandstone Strong 45 275 28 285 29 295 32 335 34 34 355
4.7 Sandstone Strong 40 35 355 36 36 365 365 39 39 415 425
7.3 Sandstone  Intermediate 30 32 34 355 42 425 43 435 455 47 475
9.4 Sandstone Strong 30 39 40 41 41 425 43 46 47 49 50
11.4 Sandstone Strong 25 43 445 46 46 465 49 50 50.5 51 51
15 Sandstone Strong 15 55 565 58 59 60,5 605 615 62 63 65
19 Sandstone  Intermediate 12 625 63 635 64 67 67 70 705 705 715
1.3 Slate Strong 60 165 185 185 185 185 195 205 21 23 235
2.8 Slate Strong 50 285 29 295 295 30 31 35 355 37 375
Intermediate-
4.6 Slate 35 27 285 29 295 30 30 32 32 325 33
SW wall Strong
6.1 Slate Intermediate 40 235 235 24 24 245 28 285 285 29 32
7.6 Slate Intermediate 40 27 295 295 315 32 33 33 385 405 41
8.9 Sandstone Strong 30 32 35 355 365 38 385 40 42 45 455




Table S5. Exposed bedrock parameters of KDS.

Distance
. Fracture .
. from . Weathering Rock strength of Schmidt hammer rebound test
Location Lithology frequency
KDS degree (MPa)
(m-3)
(km)
0.3 Granite Strong 65 265 265 285 29 31 31 315 33 33 335
1.1 Phylite Strong 80 16 9 27 125 15 125 135 105 95 17
1.6 Phylite Strong 50 25 25 255 275 28 285 31 335 345 345
2.4 Marble Intermediate 5~10 555 56 57 575 58 59 605 61 63 635
3.1 Marble Intermediate 15 595 62 62 63 655 66 66 665 665 68
3.9 Phyllite Strong 50~60 21 245 265 27 295 30 30 305 315 365
Intermediate-
NEwall 45 Granite 20 49 495 505 51 52 52 525 53 55 55
Strong
52 Granite  Intermediate 5~10 51 515 535 555 565 575 58 585 60.5 61
7 Granite  Intermediate 30 48 49 51 53 54 56 575 58 60 6l
9.8 Granite  Intermediate 12~15 525 535 55 555 565 58 58 585 595 625
12.7 Granite weak 10 495 57 58 60 60 605 63 64 64 68
17.3 Granite Fresh 5 52 535 625 645 69 70 705 705 72 76
0.6 Granite Full >100 29 31 315 335 34 34 345 375 385 42
2.3 Granite Intermediate 50 475 49 51 515 54 555 575 58 61 61
32 Granite  Intermediate 15 35 37 375 38 465 485 52 52 525 56
4.5 Granite  Intermediate 45 43 465 515 515 55 565 565 59 595 60.5
) Intermediate-
5.1 Granite 15 47 49 52 54 62 65 66 69 69 69
Strong
SW wall
) Intermediate-
6.1 Granite 12~15 275 30 315 335 34 35 40 42 425 51
Strong
) Intermediate-
8 Granite 30 21 225 29 305 335 35 355 36 36 39
Strong
9 Granite Strong 50 35 3 36 365 46 51 52 525 54 545
10.3 Granite weak 20 42 44 45 47 495 52 525 55 56 57
16.1 Sandstone Intermediate 30 55 60 60 605 615 62 63 645 66 665




