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Abstract— Hard rock occupies large parts of the earth’s 

crust. These rocks are devoid of primary porosity and 

permeability. Most crystalline rock areas of Hyderabad 

are located in areas of high relief as a result, runoff is 

high and infiltration rates are very low. Most often, the 

occurrence of ground water in this terrain is localized 

and confined to weathered/fractured zones. Hence 

detailed pre-drilling geophysical investigations become 

inevitable. This present work gives a brief geological 

background of the hard work encountered in the study 

areas and explains the usefulness of the electric 

resistivity method. 

Electrical resistivity method is useful to investigate the 

nature of subsurface formations by studying the 

variations in their resistance to flow of electrical current 

and hence determine the occurrence of groundwater. 

The objectives of this method in the field of 

groundwater exploration are to locate groundwater 

bearing formations, estimation of depth to the water 

table, thickness and lateral extent of aquifers, depth to 

bed rock, structures and stratigraphic conditions such 

as fractures. 

 

Index Terms: Hard Rocks, porosity, Permeability, 

Runoff, Infiltration, weathered/fractured zones, 

Electrical resistivity method, groundwater. 

I.INTRODUCTION 

AQUIFER: 

An aquifer is a layer of relatively porous substrate 

that contains and transmits groundwater. When water 

can flow directly between the surface and the 

saturated zone of an aquifer, the aquifer is 

unconfined. The deeper parts of unconfined aquifers 

are usually more saturated since gravity causes water 

to flow downward the upper level of this saturated 

layer of an unconfined aquifer is called the water 

table or phreatic surface. 

 

DEFINITION OFRESISTIVITY: 

Resistivity is a physical property of a substance. It is 

an inherent property of a substance and is 

independent of size and shape of the substance. 

The resistivity is defined as the resistance offered by 

a unit length of a substance of a unit area to the flow 

of electric current when the voltage is applied at the 

opposite faces. The resistivity of different soils are to 

be. 

 

Resistivity of Different Materials: 

 
 

II. ELECTRIC RESITIVITYMETHOD 

 

 The resistivity method is used in the study of 

horizontal and vertical discontinuities in the 

electrical properties of the ground 

 It utilizes direct currents or low frequency 

alternating currents to investigate the electrical 

properties (resistivity) of the subsurface. 

 A resistivity contrast between the target and the 

background geology must exist. 

 The electrical resistivity method is highly useful 

to investigate the nature of subsurface formations 

by studying the variations in their electrical 

properties. 

 

III.RESISTIVITYTHEORY 
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ERM (Electrical Resistivity meter) basically 

conducted to measure and map the resistivity of 

subsurface materials. It also refers as survey that 

carried out to present the image of electrical 

properties of the subsurface by passing an electrical 

current along many different paths and measuring the 

associated voltage. ERM is based on the response 

between the earth and the flow of electrical current. It 

sensitive to variations in the electrical resistivity of 

the subsurface measured in Ohm meters. Resistivity 

measurements are conducted by inducing an electric 

current into the earth through two current (C1 and 

C2) electrodes and measuring the resulting voltage at 

two potential electrodes (P1 and P2). The apparent 

resistivity (pa) value can be calculated based on the 

current (I) and voltage (V). 

pa = k V / I 

k represented the geometric factor that depends on 

the arrangement of four electrodes. Imaging depth of 

ERM method is dependent on the spacing between 

electrodes. Greater depth is achieved by increasing 

the electrode spacing. The total length of electrode 

array also plays role in resulting greater imaging 

depth. The overall subsurface resistivity also affects 

the imaging depth with highly resistive ground 

tending to decrease the depth after inversion. In 

accordance to the resistivity values of groundwater 

vary in range from 10 to 100 ohm- m depending on 

the concentration of dissolved salts contain as refer in 

the overlap value resistivity of different classes of 

waters was depending on several factors such as 

porosity, degree of water saturation and concentration 

of dissolved salts. 

 

IV. DATA COLLECTION 

 

Data collection is another important factor for the 

success of resistivity method.  

The data should be adequate and accurate with 

sufficient resolution. 

IV.(a). Analysis of three – layer curve: 

 Select the three layers master curve sheet which 

exhibit the similar general shape as field curve 

(A,K,H, or Q). 

 The master curves of each type are grouped into 

families having different resistivity ratio 

combinations. The family curves contain one 

curve for each h/2 ratio. 

 The thickness of the first layer will be equal to 

the abscissa value of the cross on the field curve. 

 The thickness of the second layer will be equal to 

the thickness ratio number multiplies by the 

thickness of the first layer. 

 Depth to the third layer will be equal to the sum 

of the thickness first and second layer and cannot 

match perfect thickness. 

 
V. VES RESULTS (VERTICAL ELECTRICAL 

SOUNDING) 

 

Ves Location.1 
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Result: About 8 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 475-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 180-200 

feet can be recommended. Expected yield: 1-1.5” 

inch. 

 

VesLocation.2 

 
 

 
 

Result: About 7 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 495-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 150-200 

feet can be recommended. Expected yield: 1- 2 inch. 

 

VesLocation.3 
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Result: About 7 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 525ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 120-200 

feet can be recommended. Expected yield: 1-1.5 inch. 

 

VesLocation.4 

 
 

 
 

Result: About 7 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 475-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 200-300 

feet can be recommended. Expected yield 1-2’’inch. 

 

VesLocation.5 

 
 

 
 

Result: About 12 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 475-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 150-200 

feet can be recommended. Expected yield: 1-1.5’’. 
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VesLocation.6 

 
 

 
 

Result: About 7 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 475-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 100-150 

feet can be recommended. Expected yield: 2-3 inch 

VesLocation.7 

 
 

 
 

Result: At this site a moderately weathered zone, up 

to a depth of 5m is underlined by a semi weathered 

layer whose resistivity is 129ohm-mtrs & thickness 

is5m. beyond this depth a moderately hard granite 

whose resistivity is 445 ohms is expected. As this is 

not a very hard layer and the curve shown is 

gradually rising trend, it is expected that the massive 

granite is at a depth of by 150 feet. 

Hence, a borewell up to a depth of 300-400ft is 

recommended. Expected yield: 1-1.5 inch. 
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VesLocation.8 

 
 

 
 

Result: At this site a moderately weathered zone, up 

to a depth of 5m is underlined by a semi weathered 

layer whose resistivity is 129ohm-mtrs & thickness 

is5m. beyond this depth a moderately hard granite 

whose resistivity is 445 ohms is expected. As this is 

not a very hard layer and the curve shown is 

gradually rising trend, it is expected that the massive 

granite is at a depth of by 150 feet. 

Hence, a borewell up to a depth of 150-200ft is 

recommended. Expected yield is 1.5 - 2 inch. 

VesLocation.9 

 
 

 
 

Result: About 7 meters of weathered zone is 

observed. Beyond this depth, a layer whose resistivity 

is 475-ohm meter is present, which is not a hard layer 

to represent a massive granite. 

Hence a shallow bore well up to a depth of 150-200 

feet can be recommended. Expected yield: 1-1.5 inch. 

 

VI. CONCLUSION 
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From the above table, we can conclude that, VES 6 

has excellent water pressure (3’’ inch). Hence a 

borewell can be suggested in this location of area, 

where test is conducted. 
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