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RESOLUCAO DO EXERCICIO 09-2

EXERCICIO 09-2

A partir dos resultados de ensaios realizados sobre
amostras de rocha intacta exibidos na tabela, determine: o3 (MPa) | o, (MPa)

a) O critério de ruptura de Hoek & Brown para rocha
intacta e faca estimativas para as resisténcias a 0 120
compressao uniaxial o € a tragao oy;.

160
b) Os parametros do critério de ruptura de Hoek & Brown 8 200
para o caso de um macico rochoso muito fraturado, com
blocos travados e formados pela intersecdo de 4 familias 12 240
de descontinuidades e possuindo superficies de 16 270
descontinuidades rugosas e levemente alteradas, onde é
escavado um tdanel por meio de um desmonte por 20 290

explosivos de o6tima qualidade.

c) A resisténcia a compressao uniaxial do macico rochoso.
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a) O critério de ruptura de Hoek & Brown para rocha intacta e faca estimativas
para as resisténcias a compressao uniaxial o; e a tracao oy;.

X Y
o3 o, (o,70;)

0,5
6, =05+ cc{mi&+ lj -5 0 25
2 Cci , 0 120 14.400
(61 — 0'3) =Og; mi O3 + Oci 4 160 24.336
y=AX+B = y=o,m X+og 8 200 36.864
¢ =50M,48x+4“=‘-201,=5 12 240 51.984
1. 5,446 16 270 64.516

20 290 72.900

B A = 301448 )26_
A =2 =t> <
m == B = Ad204, 5
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(&, -62)2 = 2044 48 6, + 14204, 5

Gc = ? = 63=0 =t 6. = 4J|ql4 mpa'

&:7 = 6-0 = 62 _301863 -44204,5 =0

6'5‘ = - Ll"'} Mpa_,
S = 5?@'4
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b) Os parametros do critério de ruptura de Hoek & Brown para o caso de um
macico rochoso muito fraturado, com blocos travados e formados pela
intersecdao de 4 familias de descontinuidades e possuindo superficies de
descontinuidades rugosas e levemente alteradas, onde é escavado um tunel
por meio de um desmonte por explosivos de 6tima qualidade.
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GEOLOGICAL STRENGTH INDEX

From the letter codes describing the structure
and surface conditions of the rock mass (from

@ E =
gl 5| =2 ¢
5 5| 52| =
. : g1 2| & gE| 8
Table 4), pick the appropriate box in this chart. 8 3 g | 8
Estimate the ge value of the G jical £ 5 ® g3 £
Strength Index (GSI) from the contours. ? » G 22| =
Do not attempt to be too precise. Quoting a 2 5 B 3 g b
range of GSI from 36 to 42 is more realistic 3 =i & 5 @
than stating that GSI = 38. 2 £ 3 = £ é £6
5| ¢ 2 £ | 2| &=
E 5 Ey x5 =5
Sl = | 2| ®| 28| B8
e} 8 > ‘3 £c e
o| 8& 2 g o8 |eoh
wl85 | 2| €| Ez|gEd
ola? [ - | Bg|8% =
2122 | ag| 5 |« 25[525
4 3 0% | E c¥ é‘ Eés
a|¥S 8 el &6 1852145 §
STRUCTURE DECREASING SURFACE QUALITY ==
w = = S /
macigo rochoso muito fraturado, *}7 BLOCKY - very wel inerlocked o /
NN/ i rock mass isti
/A | of cubical blocks formed by three
com blocos travados e formados pela | ol oo e 3 70
- ~ ry= N, Y/
intersecao de 4 familias de / /

descontinuidades e possuindo
superficies de descontinuidades
rugosas e levemente alteradas”

VERY BLOCKY - interlecked,
partially disturbed rock mass with
multifaceted angular blocks formed
by four or more discontinuity sets

E

-~k DECREASING INTERLOCKING OF ROCK PIECES
[}

G SI — 5 5 BLOCKY/DISTURBED- folded
andfor faulted with angular blocks
farmed by many intersecting
discontinuity sets

8

DISINTEGRATED - poarly inter-
locked, heavily broken rock mass
with a mixture or angular and
rounded rock pieces

Valores para GSI
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Appearance of rock mass Description of rock mass Suggested
value of D

Excellent quality control : xcavation by
Tunnel Boring Machine results in minimal disturbance % D=0
to the confined rock mass sur ding a tunnel.

Mechanical or hand excavation in poor quality rock

masses (no blasting) results in minimal disturbance to D=0
D — 0 the swrrounding rock mass.
Where squeezing problems result in significant floor D=05
heave. disturbance can be severe unless a temporary L
No invert

invert, as shown in the photograph. is placed.

“Onde é escavado um tinel por meio
de um desmonte por explosivos de
6tima qualidade”

Very poor quality blasting in a hard rock tunnel results
in severe local damage, extending 2 or 3 m. in the D=08
surrounding rock mass.

Small scale blasting in civil engineering slopes results D=0.7
in modest rock mass damage, particularly if controlled | Good blasting
blasting is used as shown on the left hand side of the

photograph. However, stress relief results in some D=10
disturbance. Poor blasting
Very large open pit mine slopes suffer significant D=1.0
disturbance due to heavy production blasting and also | Production
due to stress relief from overburden removal. blasting
In some softer rocks excavation can be carried out by D=0.7
ripping and dozing and the degree of damage to the | Mechanical
slopes is less. excavation

Valores para D
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GSI-100
— 28-14D
GSI-100 b f

s_e s L D=0 = | 5. 0006332

m; = 25,3
a=1,1 e_%—e_% * ! = 0,504
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c) A resisténcia a compressao uniaxial do macigo rochoso.

6c‘4,, = 4“q;:}mpcy
% = 500633

0,504 FAOR OS5,
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