ANEXO 14

MPARTIMENTAGCAO GEOMECANICA

TEREOGRAMA DE FRATURAS

3ELA PARA CALCULO DE RELAGCAO DE TALUDES DE
SE E GLOBAL
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RELAGOES ANGULO DA FACE x ANGULO MEDIO DO TALUDE

AT

! 5511
i 75 | 4947
| 115 10 l 44 14 \
i i 125 3987
| ‘ 15 | 3825 |
{ ‘ 20 3051 |
— 5 | 6205
75 | 5845
30 10 | 5511
12,5 ] 5202
15 | 4947
70 20 | 4414
| 5 1 84.59
75 6205
45 10 59.62
125 | s731
| 15 1 5511
[ 20 51.05
- 5 6590
| 75 | 6394
| &0 0 1 8205
} 125 | 602
! 15 5845
; 20 | 5511
b : 1
\ 5 | 6670 |
| 75 | es11
is 10 1 6356
h | 125 @ 6205 |
; 15 | 6058
: | 20 | srre |
T & | 589 |
: 75 1 5248 ]
\ |15 10 | 4694
I 125 | 4224 |
[ | 15 | 3826 ‘
; \ 20 i 3198 |
i 5 | 8651
75 i 6262
30 10 | 5898
i 125 | 5580 \
‘ 15 | 5248
75 | {20 | 4694 !
i 5 | 6024 |
75 i eest |
45 10 | 638y |
! 125 | 6138 |
15 5898 |
| 20 54 53 _]
{ 5 7084
75 6855
l 80 10 | 851 |
! 125 8453 |
l 15 6262 |
20 5693 |
= 5 71801
: 75 i 6980 |
| 7S 10 | es14 |
] i 125§ 6851 |
i E 15 | 8492
! L 20 | 8187 _ |
Lty
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ANEXO 15

GEOMETRIA DOS TALUDES ROCHOSOS
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MACIGO: Gnaisse

R ...
o

ZLASSE Q " RMR R. comp mi i m s
: ! intacta
n 3030 | 7470 150 2200 1 3611 |0.014748
t/0 | 5857 | 8063 150 2200 | 5516 |0.039638
i : ' |
TLASSE | Sigmac | Sigmat | E (GPa)
b mr . mr N ! SeP B
I 18216 | 0612 | 2669 41.45 49.40
o 29864 | -1077 | 3165 5832 ' 6126
} j i
" CLASSE: I
S
Profund ' Sigman | c ¢ l T
(my | (MPa) | CIFR (°y | (MPa) ‘
‘ FR=1 FR=2 FR=3 ' FR=5 | 2 1 B o5 .
50 ' 138 239 119 080 | 048 60.74 484 | 3865 325 293 |
100 275 2.88 1.44 096 | 058 56.98 7.11 567 519 481 |
150 413 | 337 | 168 1.12 067 54.33 9.12 7.43 6.87 6.42 |
200 550 | 385 193 128 | 077 5226 1096 | 903 . 839 788 .
~ 250 688 | 432 | 216 144 | 086 50.56 1268 | 1052 9.80 9.22
300 825 | 478 |, 239 159 | 096 49.11 1431 | 1192 11.12 10.48
~ 350 9.63 523 | 262 | 174 | 105 47.84 15.86 13.25 12.37 11.68
400 11.00 567 ' 284 | 189 | 113 46.71 17.35 14.51 13.57 12.84
450 1238 | 610 3.05 203 122 45.70 18.78 15.73 14.72 13.90
500 1375 | 652 | 326 217 . 130 4478 20.17 16.91 15.82 14.95
™ 550 15.13 6.94 | 347 231 | 139 4393 2151 18.04 16.89 15.96
. 600 16.50 735 | 368 245 | 147 43.15 22.82 19.15 17.92 16.94
650 17.88 775 388 | 258 . 155 42.43 24.09 2022 18.92 17.89
«__700 19.25 815 | 408 | 272 l 1.63 41.75 2533 | 2126 | 19.90 18.81
L
CLASSE: 1/1I
A
Profund | Sigman C [ T
v (m) | (MPa) ¢/FR (°) (MPa)
3 FR=1 ' FR=2 | FR=3 FR=5 e 1 e 3 | el
50 ¢ 138 | 372 186 | 124 0.74 62.18 632 446 384 | 335
100 275 | 416 2.08 139 . 083 59.13 8.76 6.68 599 | 543
“1500 ) 413 483 0 232 154 | 093 56.88 10.96 8.64 787 | 725
2000 | 550 | 511 ! 256 170 102 55.09 12.99 10.44 958 | 890
N 250 | 688 | 559 | 280 18 | 112 53.58 1491 ¢ 1211 1118 | 1044
L 300 | 825 | 606 3.03 202 1 121 52.27 1673 | 1370 1269 11.88
350 } 963 | 653 326 | 218 | 131 51.12 18.47 15.20 1412 | 1324
400 1 1100 | 699 3.49 233 ! 140 50.10 20.14 16.65 1548 | 1455
450 1238 | 744 3.72 2.48 1.49 49.16 2176 | 18.04 16.80 | 1581
L 500 . 1375 I 7.89 3.94 263 | 158 48.31 23.33 1938 | 1807 | 17.02
550 15.13 833 | 416 278 | 167 4753 24.85 2068 | 1930 | 1819
600 | 1650 8.76 438 292 | 175 46.80 26.33 2195 2049 | 1932
650 . 1788 | 919 4.60 306 | 184 46.12 27.78 23.18 2165 | 2042
700 | 1925 | 962 | 481 321 1 192 45.48 29.19 24.38 2278 | 2150

NQOTA; Caiculode E
N = Nieble
S e P = Serafim e Pereira
B = Bieniawski

¢/FR = coesao dividida por Fator de Reducéo
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o

'MACICO: RQF e Quatzito

" UASSE

—

Q i RMR  R.comp | mi m | s !
' Intacta : !
VAL 1500 | 6837 200  18.00 7880 | 0.005137 |
[ 3030 | 7470 200 | 18.00 2954 (0014749 |
/1 58.57 8063 | 200 [ 18.00 4513 10039638 |
! i ;
“LASSE . Sigmac | Sigmat | E (GPa)
mr mr ‘ N | SeP B
(VA 14335 | -0546 | 2187 | 2879 3674
It 24289 | -0997 | 2669 41.45 49.40
] 39819 | -1.753 | 3165 58.32 6126 |
i : ]
CLASSE: It/
“'Profund . Sigman | N & ) R B \
(m) (MPa) c/FR (°) (MPa) \
FR=1 . FR=2 | FR=3 FR=5 1T o2 c/3 T ¢S
50 140 | 205 | 103 | 068 0.41 58.32 432 | 330 295 268
100 280 | 253 126 | 084 051 54.19 641 | 514 472 439
150 420 | 300 | 150 1.00 0.60 51.33 825 | 675 6.25 5.85
200 560 | 346 ' 173 | 115 0.69 49.12 993 | 820 7.62 7.16 |
250 700 | 390 195 | 1.30 0.78 47.31 11.49 | 954 8.89 837 |
300 840 | 434 217 1.45 0.87 45.77 1297 | 1080 10.08 950 !
350 980 | 478 238 159 0.95 44.44 1437 1198 11.20 1056 !
400 11.20 518 | 259 1.73 1.04 4326 1572 | 1343 12.27 1158 |
450 1260 558 | 279 1.86 1.12 4220 17.01 1422 13.29 1254
500 1400 | 598 | 299 | 199 1.20 4125 18.26 15.27 1427 13.47 |
550 - 1540 | 637 | 319 1 212 1.27 40.38 18.47 16.28 15.22 1437 |
600 ' 1680 | 676 © 338 | 225 1.35 3957 2064 17.26 16.14 1524 |
650 . 1820 & 743 357 | 238 1.43 38.83 2178 | 1822 17.03 1607 |
700 . 1960 | 751 | 375 | 250 1.50 38.14 2289 | 1914 | 17.89 16.89
CLASSE: I
“Profund . Sigman ! [« Iy 7
(m)y : (MPa) | c/FR (°) (MPa)
1 T FR=t | _FR=2 | FR=3 FR=5 e c2 /3 c/5
50 140 @ 326 163 | 109 065 60.05 568 4.06 351 308
100 280 369 184 | 123 074 | 56.72 795 | 6M 5.49 500 |
150 420 414 0 207 | 138 083 | 5429 999 | 791 7.22 667
200 560 460 | 230 153 092 | 5235 1186 ' 956 8.79 8.18
250 7.00 506 | 253 1.69 101 : 5074 1363 | 11.10 10.25 958
300 840 , 551 | 276 1.84 1.10 4935 15.30 1254 11.62 10.89
350 980 | 596 ' 298 1.99 1.19 48.14 16.89 13.91 12.92 1213
400 1120 | 639 320 1 213 128 4705 | 1842 15.23 14.16 1331
450 12.60 6.82 341 1 227 136 | 4607 | 1990 | 1649 1536 ' 1445 |
500 14.00 7.25 362 2.42 145 | 4518 . 2133 | 1771 1650 | 1554 .
550 15.40 7.66 3.83 255 153 | 4436 | 2272 | 1889 17.61 1659 !
600 16.80 8.07 4.04 269 161 | 4360 | 2407 | 2004 | 1869 1761
650 1820 - 848 | 424 283 170 | 4289 | 2538 | 2115 | 19.74 18.60
700 1960 | 888 . 444 296 178 | 4223 | 2668 2223 | 2075 | 1957
CLASSE: 1/11
Profund | Sigman c _{' ® T )
{m) (MPa) c/FR o) (MPa) :
FR=1 FR=2 FR=3 FR=5_ | ¢l c2 | 3 c/5
50 1.40 525 263 175 1+ 105 | 6106 779 | 516 428 358
100 2.80 562 281 1.87 112 | s850 1019 | 738 6.44 5.69
150 420 603 3.02 201 121 | 5652 1238 | 937 8.36 7.56
200 560 6.47 323 216 129 | 5489 1443 - 1120 10.12 9.26
250 7.00 6.91 3.46 230 138 | 5350 | 1637 | 1292 11.76 10.84
300 8.40 7.36 368 245 147 | 5229 | 1822 | 1454 1332 | 1234
350 9.80 7.80 380 ¢ 260 156 | 5121 | 2000 | 16.10 1480 | 1375
400 11.20 8.25 412 | 275 165 | 5024 | 2171 | 1759 1621 | 1511
450 12.60 8.69 434 | 290 174 | 4835 2337 | 19.02 1757 | 16.41
500 14.00 9.13 456 | 304 183 | 4854 2497 | 2041 1889 | 17.67
550 15.40 9.56 478 | 319 191 i 47.79 2654 | 21.76 | 2018 | 1889
600 | 16.80 393 | 499 333 200 | 47.09 28.06 2307 | 2140 | 2007
650 | 1820 10.41 521 3.47 208 | 4644 2955 2434 | 2261 | 2122
700 1960 10.84 5.42 361 217 | 4582 | 3101 2559 1 2378 | 2234
NQTA: CalculodeE

N = Nieble

S e P = Serafim e Pereira

B = Bieniawski

¢/FR = coesdo dividida por Fator de Reducao



MACIGO: Xisto Indiferenciado (X5)
*+ CLASSE Q | RMR R. comp mi m s |
; Intacta !
i 3030 | 870 | 150 | 2000 5039 | 0040090
il i 5857 86.63 ’ 150 | 2000 7.697 | 0107747
i
_ CLASSE Sigma ¢ Sigmat E (GPa)
mr mr N SeP | B
0 30034 182 31.71 5865 | 61.40
s 49237 -2.006 37.10 8238 i 7326
_ CLASSE: i
Profund | Sigman ¢ ¢ T §
(m) i (MPa) c/FR (*) (MPa) i
| FR=1_ | FR=2 FR=3 | FR=5 o/t cl2 cf3 s !
50 | 175 398 1.99 133 0.80 60.33 7.05 506 4.40 387
100 | 350 453 | 227 | 151 091 56.98 9.92 765 6.90 6.29
150 525 512 ¢ 25 | 171 . 102 5454 12.49 993 908 | 83
200 7.00 s70 | 28 , 19 | 114 52.60 14.85 12.00 11.05 1029 |
250 | 875 628 . 314 2.09 126 50.98 1708 1394 1289 1206
300 | 1080 685 | 342 2.28 137 4959 16.18 15.76 14.62 1370 |
B | 1225 741 . 370 2.47 1.48 4838 2119 17.49 16.26 1527
40 | 1400 7.96 398 265 1.59 47.29 2313 1915 17.82 16.76
450 15.75 850 | 425 = 283 1.70 46.31 2499 20.74 1932 18.19
so | 1750 | 903 | 452 . 301 1.81 45.42 26.79 2227 20.77 1956
550 1925 , 95 | 478 | 319 1.9 4460 2854 23.76 2217 20.89
600 21.00 10.08 1 504 | 336 202 4384 30.24 2520 2352 2218
es0 | 275 | 1059 | 530 353 2.12 4313 31.90 26.61 2484 23.43
700 | 2450 | 11.10 555 3.70 2.22 4247 352 27.98 26.13 24.65
CLASSE: /Il
Profund | Sigman C é l T
(m) | (MPa) c/FR ) (MPa)
| FR=1 . FR=2 FR=3 FR=5 ot cf2 B3| b
5 | 175 , 641 , 320 214 1.28 61.39 962 6.41 534 | 449
100 | 35 | 68 | 344 229 1.38 58.79 12,65 9.22 8.07 715
10 | 525 , 74 | 370 2.47 1.48 56.79 15.43 11.72 10.49 950
200 | 700 - 79 | 398 265 159 55.15 18.02 14.04 12.71 1165
2% | 875 | 853 426 284 1.71 53.76 20.47 16.20 14.78 1364
30 | 1050 910 | 455 308 | 182 5254 2280 18.25 16.74 1552 |
350 1225 966 | 483 322 ¢ 193 5146 2504 20.21 18.60 17.31
400 1400 1022 © 51 3¢ 204 5049 ; 2720 2209 2038 19.02
480 . 1575 . 1078 539 359 |, 216 49.60 29.29 2390 2210 20.66
50 | 1750 133 | 587 378 | 227 48.79 31.31 25.65 23.76 2725
50 ¢ 1925 ¢ 1188 | 594 396 | 238 48.03 3329 2735 2537 2378 |
60 | 2100 | 1242 | 621 414 | 248 47.33 FB.21 29.00 26.93 2527 |
80 | 275 ; 1296 | 648 432 259 46.63 37.08 30.60 28.44 26.72
700 | 2450 . 1349 | &75 450 270 46.06 3892 3217 2993 2813
NOTA . CalculodeE
N = Nieble

S e P = Serafim e Pereira
B = Bieniawski

¢/FR = coes&o dividida por Fator de Redugdo



" MACICO: Xisto Mineralizado
. CLASSE | Q : RMR R.comp | mi m s i
i i i Intacta | !
it i 811 I 6284 ¢ 150 | 1700 1.196 0.002042
| i l
CLASSE | Sigmac | Sigmat | E (GPa)
Poomr mr N SeP B
I | 6.779 -0.256 18.04 2094 25.68
CLASSE: it
Profund | Sigman ' T
(m) (MPa) c¢/FR (°) (MPa)
FR=1 FR=2 FR=3 FR= o/t ci2 c3 ch
50 1.75 1.34 067 « 045 0.27 52.34 3.61 294 271 254
100 350 1.9 095 . 064 0.38 46.93 565 4.70 438 412
150 525 2.44 122 08t 0.49 43.42 7.4 6.19 5.78 5.46
200 7.00 294 147 | 088 059 40.82 8.99 752 7.03 6.64
250 875 | 34 1.71 o144 0.68 38.76 10.44 8.73 8.16 7.71
300 1050 | 388 194 | 128 0.78 3705 11.80 987 9.22 8.70
350 1225 | 432 216 | 1.4 086 35.60 13.09 1093 10.21 9.63
400 1400 | 475 238 ‘ 158 0.95 3433 14.31 11.94 11.15 10.51
450 1575 | 517 258 . 172 1.03 33.22 15.48 12.90 1204 11.35
500 1750 | 558 2.79 l 1.86 1.12 32.22 16.61 13.82 12.89 12.14
550 19.25 58 . 2@ ! 199 1.20 31.32 17.69 14.70 13.71 1291
600 2100 © 637 | 318 | 212 1.27 30.50 18.74 15.56 14.49 13.65
650 277 ¢+ 675 , 337 | 225 1.35 29.76 19.75 16.38 15.26 14.36
700 2450 ¢ 712 356 | 237 1.42 29.07 20.74 17.18 15.99 15.04
NOTA : Calculode E
N = Nieble

S e P = Serafim e Pereira
B = Bieniawski

¢/FR = coes3o dividida por Fator de Redug&o



ANEXO 17
RESULTADOS DE ANALISE DE ESTABILIDADE
TALUDES ROCHOSOS

TALUDES EM QUARTZITO/RQF
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