
 

3- Engineering Properties of Intact Rocks 

A-Physical Properties for Intact Rocks:  
 
Their values and characteristics were usually controlled by geological 

factors like: Rock Type, Grain size and Mineral composition.  

The most important physical properties of rocks are:  

1. Density, Specific Gravity, Unit Weight.  

2. Porosity, n  

3. Void ratio, e  

4. Permeability, k  

5. Absorption, Abs.  

 

1- Density (𝝆), Specific Gravity(Gs) & Unit weight(ɣ):  
 

(𝝆)=𝑾𝒉𝒆𝒊𝒕/𝑽𝒐𝒍𝒖𝒎𝒆=𝒈𝒎𝒄𝒎𝟑,𝑵𝒎𝒎𝟑  

Volume computation:  
Regular Shapes:  

Irregular Shape:  

Regular Shapes: volume calculation via Mathematical formulas:  

Volume of Cube = X * Y * Z  

Volume of Cylinder = Area * L = πr² * L  
Where: πr² = area of the circle  

Irregular Shapes:  
By submerging the irregular rock sample in a known volume water using 

a graded cylinder, where the excessive water represents the sample 

volume.  

{1 mL = 1 cm3}  

1 L = 103 cm³  

Specific Gravity: (Gs)  

Unit weight: (γ) = N/mm³, 𝐾𝑁𝑚3 , 𝐿𝑏𝑖𝑛𝑐ℎ3  

2- Porosity:  

 

𝒏=𝑽𝒐𝒍𝒖𝒎𝒆 𝒐𝒇 𝑽𝒐𝒊𝒅𝒔/𝑻𝒐𝒕𝒂𝒍 𝑽𝒐𝒍𝒖𝒎𝒆=𝑽𝒗/𝑽𝒕=𝑽𝒗/𝑽𝒔+𝑽𝒗  

3- Void Ratio:  
 

𝒆=𝑽𝒗/𝑽𝒔 

 

4- Permeability:  

Each permeable sample is porous, but not each porous sample is 

permeable.  



Permeability is calculated with: 1- quantity 2- velocity 3- time  

5- Saturation index:  
 

Absorption, (Abs) = 𝑾𝒔𝒂𝒕.−𝑾𝒅𝒓𝒚/𝑾𝒅𝒓𝒚∗𝟏𝟎𝟎  

 
 

  

 
 

 
  

 

 

 



B- Mechanical Properties for Intact Rocks:  
 

1- Strength  

2- Deformation  

1- Strength:  

1.1 Tensile Strength of Intact Rock:  
 

Rock samples are weak in tension. 

 



 
 



 
 

 



 
 



 
 


