TABELAS UTEIS

Telas soldadas nervuradas

ROLO 2,4 0,9 285,2

Q92 0,92 0,92 ROLO 2,45 60 217,6

0,92 ROLO 2,45 1,12 329,3

113 L113 ,38 ROLO 2,45 1,21 177,9

138 Q138 1,38 PAINEL 2,45

138 M 138 10 1,38 0,69 PAINEL 2,45 1,65 24,3

138 T138 30 0,46 1,38 ROLO 2,45 1,49 219

159 R 159 1,06 PAINEL 2,45

159 L 159 10 ,53 PAINEL 2,45

196 R 196 10 PAINEL 2,45

196 L 196 10 1,96 0,65 PAINEL 2,45 2,09 30,7

246 Q 246 10 ,46 PAINEL 2,45

246 M 246 10 28] PAINEL 2,45

246 T 246 2,46 PAINEL 2,45

283 R 283 10 2,83 1,88 PAINEL 2,45 3,74

283 L 283 10 2,83 0,94 PAINEL 2,45

335 L335 15 ,94 PAINEL 2,45

1,2

396 Q3% 10 ,96 PAINEL 2,45

503 Q503 10 5,03 5,03 PAINEL 2,45 7,97 117,2

503 T503 30 0,94 5,03 PAINEL 2,45 4,76

636 L 636 10 ,94 PAINEL 2,45

785 L 785 10 ,94 PAINEL 2,45 7,03 103,3

98 EQ 98 5 2,5 2,5 0,98 0,98 ROLO 1,2 1,54 110,9
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CARACTERISTICAS DAS BARRAS DE ACO CA50A
(Tensdo de escoamento 50 kN/m? e Ruptura 55 kN/m?)

DIAMETRO AREA PESO
mm cm? Kg/m

32 8,00 6,30
Cimento 335 Kg
Pedrisco 854 Kg ~ 560 |

Fibras Plasticas 6 Kg

Resultados de ensaios comparativos em Concreto Projetado aplicado por
via seca e reforcado com fibras

SINTETICA
SHEIKAN 40 12,65
ACO SIMILAR
R 65/35 35Kg 14,95

98 Solotrat Engenharia Geotécnica Ltda

Formula Decourt-Quaresma

Dimensionamento de Estacas
(s6 aplicar conforme orientacdo do autor)

ATRITO LATERAL
CARGA DE TRABALHO
(kN/m)

qLAT=(SPT+1) D
3 EReE
DIAMETROS (mm) - d
SPT 100 150 200 220 250 300 400
2 4 6 8 9 10 12 16
11 15 16 18 22

14 21 27

17 25 34 37 42 51

22 20

44
--------
--------

27 40 53 59 67 106

119

132

73
--------

54 73 91 109 145

42
---- ---

46 40 59 79 87 118 158

43 64 94 107 128 171

www.solotrat.com.br
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TABELAS UTEIS

PONTA 100 78,54

CARGA DE TRABALHO | 150 [ 17671
(kN) 200 314,16
onnta = Ap X SPT x K 250 490 87

4 300 7068

400 1.256,64
K =12 ARGILA K =25 SILTE ARENOSO
DIAMETRO (mm) DIAMETRO (mm)

SPT SPT
100 150 200 220 250 300 400 100 150 200 220 250 300 400

1 21 11 24 44
-------- --------
4

17 21 27 141
-------- --------
98 13 51 115 204
-------- --------
18 50 72 128 34 17 67 81 104 150 267
-------- --------
42 22 40 48 62 89 158 42 100 129 186 330
-------- --------
50 12 27 47 57 74 106 188 50 25 55 119 153 221 393
K =20 SILTE ARGILOSO (SOLOS RESIDUAIS) K=40 AREIA

DIAMETRO (mm) st DIAMETRO (mm)
100 150 200 220 250 300 400 100 150 200 220 250 300 400

SPT

27 34 49 11 44 176
-------- --------
19 42 54 78 138 22 17 84 108 153 276
-------- --------
47 74 106 188 24 114 147 212 377
-------- --------
134 239 67 119 144 187 269 478
-------- --------
46 18 41 72 87 113 163 289 36 81 145 175 226 325 578
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ESTIMATIVA DE PERMEABILIDADE (MELLO E TEIXEIRA, 1967)

TABELAS UTEIS

Escala dos tempos geoldgicos (Almeida e
Ribeiro apud Oliveira e Brito, 1998)

Milhoes

Eon. Era Periodo de anos

1,6
Cenozdico
64,4
140
205

250

Permiano 290

Fanerozéico

355

410

438

510

540 (570)

1.000

1.600

Proterozoico

2.500

4.500

* Novas denominagdes para os periodos Quartenario e
Terciario, que tiveram suas épocas redistribuidas.
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TABELAS UTEIS TABELAS UTEIS

Dimensionamento empirico de tirantes, concreto projetado e

= re e .
- cambotas com auxilio das classificacoes Q e RMR
o - - -
(Waltham, 1995 apud Oliveira e Brito, 1998)
o "g Q 0.1 1 4 10 40
g S CLASSE | <V I V| | i I
Q
: 2| ¥ “
om [=] o
i Y _ Espacamento
(&) m 2
Q — 0
B =)
- ] 0
% § [e] ]
s |2l B °
8 | 8|3 3
c o =
o 8 | v o
Iy ‘S o "
= = 2 2 <
3 >
2 = ? 12 |2 8§
2 | 8. 8 |8 5
Y e S I o] & — °
e g (88 t| o g = 2
o 2 |Eg 5 S = — 5
o o | O E =] 2 < ] 1S
™ ) - X il — ©
1) A o 3 — On
ol 3 ' - T 5
E — = 2 Espagamento
2 S i
s | |§ Bl
[ —
o =
S 2
S 2. o 2
v B = e ®
= 89 @ 8 _ Q
a o | T2 = = CLASSE 0 1 4 10 40
A ° 8 g 8 ] <V v v n I I
4 . = O : 30
v} » 8" & 8 — Inapropriado '___.._—--——-"'""-'-_ /
= = = o 20 | Tirantes
o / / Sistematicos /
o E E E E = — 10 eI
« Ig o = 2 2 o Lo Concreto / / /
'E g Q gj Q E.‘ Q E 5 moldado A ocalizado
0 o = o 2 =4
w2 =] =] = = =2
’6 g U-J g & ) 2 Tirantes e con-
& 3 - creto c/ fibras / /
Autoportante
1 2
Tirantes
e concreto
05 Khtado ‘é

Dimensao equivalente, metros
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TABELAS UTEIS TABELAS UTEIS
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GEOLOGICAL STRENGTH INDEX FOR JOIN-
TED ROCKS (Hoek and Marinos, 2000)

From the lithology, structure and
surface conditions of the discontinuities,
estimates be too precise. Quoting a ran-
ge from 33 to 37 is more realistic than
stating that GSI=35. Note that the table
. does not apply to structurally controllad
Bolt lenght in m for ESR = 1,0 failures. Where weak planar structural
< ) planes are present in an unfavorable
) i orientation with respect to the excava-

tion face, these will dominate the rocks
mass behaviour. The shear strength of
surfaces in rocks that are prone to dete-
rioration as a result of changes in mois-
ture content will be reduced is water is
present. When working with rocks in the
fair to the right may be made for wet
conditions. Water pressure is dealt with
by effective stress analysis.

uneis e cavernas,

5
1
7
5]
3

106,2
9
20
1

1000

|
Exc
good
L
nsupported

400

SURFACE CONDITIONS

97,9
89
=

100

[

- 44) 0
50) !
A
Ext
goocd
/,/

15
772 854

Slickensided, highly weathered surfaces with com-

pact coatings or fillings or angular fragmens
Slickensided, highly weathered surfaces with soft

Smooth, moderately weathered and altered
clay coatings or fillings

Very rough, fresh unweathered surfaces
surfaces

Very rough, fresh unweathered surfaces

\ery

good
VERY GOOD
VERY GOOD
FAIR
POOR
VERY POOR

SRF

R
9
sb
=

40
Juw

(RMR -
X

Il
B
Good
T
25m
3
=

STRUCTURE DECREASING SURFACE QUALITY

l

Ja

10
Ja

3,
!

56,5 64,7
59| 65
C
Fair

/ INTACT OR MASSIVE - intact rock
specimens or massive in situ rock with 90 N/A N/A
/ few widely spaced discontinuities

5
B!

4
RQD X
n
by

]
Poor

m
Sfr

to do suporte permanente de t

80

44

BLOCKY - well interlocked undis-
turbed rock mass consisting of cubical
blocs formed by three intersecting
discontinuity sets

fr

0,4

70

1,5m

\ery poor
Sfr + B

ared
Nl

60

Grimstad, E.; 1994)

23,3
3

VERY BLOCK - interlocked, partially
disturbed mass with multi-faceted
angular blocks formed by 4 or more
joint sets

imensionamen
0,04 0,1

F
Extremely
poor

Rock mass quality Q

d
mando por base o Sistema-Q. Sao Também apresentadas duas correlacées entre Q e RMR (Barton, N

2,6
0

40

b BLOCKY/DISTURBED/SEAMY - folded
B with amgular blocks formed by many
N intersecting discontinuity sets. Persis-
tence of bedding planes or schistosity

RMR 9 = InQ + 44 (Bieniawski, 1989) Q » ¢ (RM

RMR 15 = logQ + 50 (Barton, 1995) Q » 10

V
€]
Exceptionally
poor

0,001 0,004 0,01

o~ O O 9w
9] N

100
2
1

DISINTEGRATED - poorly interlo-
cked, heavily broken rock mass with
mixture of angular and rounded rock
pieces

DECREASING INTERLOCKING OF ROCK PIECES

RMR= 5

ys3
w uj jybiay Jo ueds

[1]RMR =- 18,2
(2]

LAMINATED/SHEARED - Lack of blo-
ckiness due to close spacing of weak N/A N/A
schistosity or shear planes

/,
/
7
/

lagrama empirico para uso no

D

Tabela1 - Estimativa de GSI para macicos rochosos fraturados (Hoek, 1995, in Hoek, 2001)
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.01kg/cm?

10N
10kN

10kg/cm?
100kg/cm?
0,01kg/cm?

0

AREA DO
TESTEMUNHO
cm?

83

3,6
71

13,9
23,5
27,1

N

Sondagem Rotativa: relacao de diametros
AREA DO
FUR?

1kPa

18,1
45,1
o a6
51,4
idades

DIAMETRO
DO F":"m TESTEDI\:UNHO
mm
s s
37,7
2 T
48,0 30,1
a0 300
48,0 32,5
~ 0 w20
60,0 42,0
Coe0 4
75,8 54,7
R A
75,8 58,7
o2 762
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Relacdo de un
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1kg/mm?
1kN/m?
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GSI FOR HETEROGENEOUS ROCK MASSES SUCH AS FLYSCH
(Marinos. P and Hoek. E, 2000)

From a description of the lithology, structure and surface conditions (particularly of
the bedding planes), choose a box in the chart. Locate the position in the box that
corresponds to the condition of the discontinuities and estimate the average value
of GSI from the contours. Do not attempt to be too precise. Quoting a range from
33 to 37 is more realistic than giving GSI = 35. Note that the Hoek-Brown criterion
does not apply to structurally controlled failures. Where unfavourably oriented con-
tinuous weak planar discontinuities are present, these will dominate the presence of
groundwater and this can be allowed for by a slight shift to the right in the columns
for fair, poor and very poor conditions. Water pressure does not change the value os
GSl and it is dealt with by using effective stress analysis.

COMPOSITION AND STRUCTURE

JA~ V/ A. Thick bedded, very block sandstone

vﬂ,\ | The effect of pelitic coatings on the bedding planes is mini-
g mized by the confinement of the rock mass. In shallow tun-

nels or slopes these bedding planes may cause structurally A

controled instability.

(Predominantly bendding planes)
or highly weathered surfaces with soft

VERY POOR - Very smooth slickensided
clay coating or fillings

FAIR - Smooth, moderately weathered
slickensided surfaces with compact coa-
tings or fillings with angular fragments

GOOD - Rough, slightly weathered
and altered surfaces

surfaces
POOR - Very smooth, occasionally

SURFACE CONDITIONS OF
DISCONTINUITIES

thered surfaces

S\l VERY GOOD - Very rough, fresh unwea-

~

I

D. Siltstone
or siltyshale
with sands-
tone layers

7

Z

" siltstone 50
.w\“ or klayey B D
i shale with
) sandstone

interlayers
- of siltstone

2
7

F. Tectonically deformed, in-
tensively folded/faulted, she-
ared clayey shale or siltstone
with broken and deformed
sandstone layers forming an
almost chaotic structure

C,D.E and G - may be more or less
folded than ilustrated but this does
not change the strength. Tectonic
deformation, faulting and loss of
continuity moves these categories to
F and H.

N\%\n\i G. Undisturbed mm._J\

W\Q‘%W.“ or clayey shale with )
%M\\\w\\\s&w..\\ Or Without a few Very  m—lp- el structure with pockets of clay.
Fo7 2%~ thin sandstone layers ! k Thin layers of sandstone are
“@ & ii4] transformed into small rock

] pieces.

’

7] H. Tectonically deformed silty or
1| clayey shale forming a chaotic

3
Tabela 2 - Estimativa de GSI para macicos heterogéneos (Marinos e Hoek, 2001, in Hoek, 2011)
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TABELAS UTEIS

Tipos de equipamentos de furacao para desmonte (Redaelli e
Cerello apud Oliveira e Brito, 1998)

Peso do Diametro Producao Producao de
Tipos Categoria martelo do furo de furacdo desmonte
Kg (mm) (mlh) m3/h
leves <18 40 - 36
manuais
pesados 24 - 34 40 - 36
Carretas médias 45 - 60 88 (3'2")
fefuracse _____
super >70 > 102 (> 4") 20 - 150
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