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5.4 GEOLOGICAL CONSIDERATION FOR THE DESIGN AND 

CONSTRUCTION OF ROAD CUTTINGS 

 Geological investigation plays a vital role in the design and economical 

construction of road. 

1. Topography  

2. Lithology 

3. Structural characteristics of rocks. 

4. Weathering conditions and  

5. Ground water conditions. 

1. Topography: 

Topography refers land features or landforms, such as valley, hilly terrain, plains, 

plateaus, etc. 

2. Lithology:  

Lithology gives the details of rocks, such as, their composition, texture, origin, etc. 

The terrain is broadly classified into two types, namely. 

i. Hard rock terrain   : made up of consolidated, massive and hard bed rock. 

ii. Soft rock terrain     : made up of soft and unconsolidated strata. 

3. Structural characteristics of rocks. 

The foundation of any civil engineering structure should be rested upon sound and 

solid bed rock. 

The structure will fail, if constructed upon rocks having structurally weaker planes. 

The following are the structural factors to be considered in road alignment. 

i. Dip and strike 

ii. Joint  

iii. Faults  

i. Dip and strike: 
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Three cases are considered under this factor. 

a. Road cut parallel to dip direction: 

In this case, the strata will offer a uniform behaviour on either side of road cut 

and hence the risk of failure is minimal in this case. 

 

b. Road cut parallel to the strike: 

1. Strata / layer plunge or dip inside the road cut: 

In this case, when rocks are lubricated with rain water or ground water 

movement, there is likely to have slip or fall of materials. 

 

2. Strata dipping into the hill: 

In this case, the slope of road cut will be unequal on both sides. This situation 

would result in similar difficulties as raised in cuts parallel to strike.  

c. Road cut inclined to dip and strike: 

In this case, the slope of road cut will be unequal on both sides. This situation 

would result in similar difficulties, as raised in cuts parallel to strike. 
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When there is no alternative in the above two undesirable cases, slope stability 

measures, such as perfect retaining wall, efficient drainage system etc, have to be taken 

before initiating the project. 

    4.  Weathering conditions:  

   When the strata under the road cut is composed of layers of heterogeneous nature 

with varying hardness, then weathering will lead to erode softer layers faster than harder 

ones, giving rise to undermining of the face. This will lead to rock fall or debris fall. 

    5. Groundwater conditions: 

  Groundwater due to its movement or other factors, lubricate the rock strata and 

reduce their bearing capacity.  

  Hence, the water table depth be should studied thoroughly in the proposed road 

site.  

 

 

 

 

 

 

 


