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Deformation of Intact Rock
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Intact Rock Classification System
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1- Strength System
According to STRENGTH duall (Jast 558 483 an

Uniaxial Compressive strength (UCS) = saall iﬁg_ﬂ_xi Lol

2- Modulus Ratio System (By Deere and Miller.1966)
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According to STRENGTH and MODULUS OF ELASTICITY
Modulus Ratio Mg = Jalaall 4

3- Strength — Deformation System (By Turk and Dearmann,1983)
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According to STRENGHT and DEFORMABILITY
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Uniaxial Compressive Strength (UCS). Modulus of Elasticity.(E) Possion’s Ratio.(v)




Strength System
According to Compressive Strength (UCS
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Yarious strength classifications for intact rock (from Bieniawski, 1984)



Example: Limestone, UCS = 120 MPa (Coates, 1964)

The intact rock of limestone is classified as a strong rock according to coates
Classification (1964).

Example:  Basalt, UCS =210 MPa (Deere & Miller, 1966)

The intact rock of Basalt is classified as high strength to very high
strength rock according to Deere & Miller (1966).




2- Aodulu: Eato System

ccording to sirength and Modulas of Elasticity (UCS & E Values)
By Deere & Miller (1966)
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(1) By Equation
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Unioxial compressive strength

. Engineering classification of intact rock.
(after Deere and Miller, 1966)

Example: (Gramte) UCS =150 MPa, E=60GPa

_ _E(Mpa) _ 60000
ucs(Mpa) 150
- Mz =400 (Medium Ratio)

The intact rock of granite has a medium ratio according to Deere and
Miller clazsification (1966).




3- Strength — Deformation System
According to Strength, AModulus: of Elasticity & Poizzon’s Ratio
(UCS, E & values)
By Turk and Dearman (1983)
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Example: Dhomte UCS=180MPa, E=60000MPa, v=10.2

§= % = 300000 MP3

il o - 300 GPa o83 GPa ) s o5

The mtact rock of Diorite 13 classified as a very strong (V5) and very shghthr
deformable (V5D) rock according to Turk and Dearmann claszification (1983),
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Engineering Properties for discontinuity surfaces
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Engineen mg Properties
Discontinuity surfaces

Continmity Ronghness Wall Hardmess ( Shear Strength )
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Mechanical
Properties

Physical
Properties
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Separation i Infilling Material Surface

Amount of Dip & Dip || Joint Set No. Flapar
Diirection

Joint Spacing L Block Size
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Phywsical Properties for discontinuity surfaces
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Aperture of discontinty surfaces (After Geological Society of London 1977)

=200 mm Wide
60 — 200 mm Moderately wide
30— 60 mm Moderatel v narmow
6 — 20 mm Narrow
2— 6 mm Very narrow
0—2mm Extremely narrow
= 2 mm Tight
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