Clase No. 3

= 3.0. Resistencia de |la roca intacta

= 3.1. Concepto de roca intacta y propiedades
caracteristicas.

= 3.2. Tensores de esfuerzo y deformacion.
= 3.3. Criterios de falla

Ensayo de Compresion Uniaxial




Hardened steel

Specimen —s :
P ' bearing plate

Factores que afectan los
resultados

= Caras planas y paralelas de las probetas
= Tamano de |la probeta

= Forma de |la probeta

= Contenido de humedad

= Ericcion entre probeta y soportes
= \/elocidadide carga
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Criterios de falla

Falla por Tension
Coulomb-Navier
Mohr Coulomb
Griffith

Hoek and Brown

Analisis de
esfuerzos

Clasificacién del Macizo Rocose
Analisis de la Fabrica

Esfuerzos inducidos > Resistencia
del Macizo Rocoso

[T
) i

Estallido o Estabilidad es controlada
Fluencia
rotura por la estructura ?

!

Moddicar gecieta Disefio Modelacién Disefio

Refuerzo 2 5 g
Cambiar método Analitico Numérica Empirico

Limitar aberturas

Reforzar cufias, etc Manitoreo




Falla por Trension

o, =1,

" T0 : Resistencia a la traccion del macizo
rocoSso

Mohr Coulomb

Strength envelope
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Figure 56 - Failure Criteria
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Criterio original Hoek-Brown

O, =0, + X/m 0,0, + SO'? (Hoek and Brown, 1980)

m, S = constantes que depende de las caracteristicas del
Macizo rocoso

oc = Resistencia a laicompresion simple

Ejemplos: resistencia aila compresion dellmacizo rocoso,
resistencia a la traccion del macizo rocoso.
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Criterio modificado Hoek-Brown

mb = valor de la constante m para roca fracturada
a =constante para roca quebrada




Criterio de Hoek-Brown generalizado

mb = valor de |la constante mipara roca guebrada
a =constante para roca quebrada

where m, is the value of the constant m for the rock mass
s and a are constants which depend upon the characteristics

of the rock mass

O, is the uniaxial compressive strength of the intact rock
pieces and

G, and o3 are the axial and confining effective principal
stresses respectively.

For GSI > 25 (Undisturbed rock masses)

m, GSI-100
— =exp T

m.
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a=0.5

For GSI < 25 (Undisturbed rock masses)
s=0
GSI

a=0.65—%
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(Modificacion, 2002)

Table 6.2: Values of the constant m; after Hoek et al, 1995.

Rock Class Group Texture
type Course [ Medium | Finc Very fine

Conglomerate  Sandstone Siltstone Claystone
(22) 19 9 4

e Greywacke wew—>
(18)

Clastic

€ Chalk —meme>
7

Organic
——— Coil — 5
(8-21)

Sparnitic Micritic
Non-Clastic Carbonate Limestone Limestone
(10) 8

SEDIMENTARY

Chemical ’ Gypstone Anhydrire
16 13

. Marble Hornfels Quanzite
Non Foliated 9 (19) 24

. Migmatite Amphiboiite Mylonites
Slightly foliated (30) 31 )

Foliated Geiss Schists Phytites Slate
3 g1y} (10) 9
Granite Rhyolite Obsidian
33 (16) 19
Granodiorite Dacite
30) an
Diorite Andesite
(28) 19
Gabbro
2
Norite
2

METAMORPHIC

IGNEQUS

Basalt
(17

Agglomerate

Extrusive pyroclastic type 120)




Angulos de friccién y cohesién equivalentes
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Ejemplo Roeclab
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' HoskBrown Classiication Analysis of Rock Strength using RocLab

doi [ ={WPa : Hoek Brown Classification
fF = intact uniaxial compressive strengtn = 30 Pa
Gl GSI=18 mi=10 Diswrbance factor = 0
mi |10 = i St 5 Hoek-Brown Criterion
oo = mb=0480 5=00001 a=0%61
L = Mohr-Coulomb Fit

- Hoek Brown Citerian conesion =0.707 I1Pa  friction angle = 19.31 deg

b [0480 : : :
[ 3 i 005 iPa

(L : / 4 faxal compressive sirength = 0150 IfPa

5 [0s61 global sirength =2.011 iPa

modulus of deformation = 425,85 MPa

9
Applcstion: Gerersl v

sigimen| 75000 ] MPa

HlobrCoulemb Fit
o [0707 MPa
ohi [18T  deg
- Riock Mass Parameters
sigl [Q005  MPa
dge [0150 MPo
sigem (2071 MPa

Em [425.86 MPa
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