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Elements of Engineering seismology
 Earthquake- the ground vibrations both feeble and strong produced on the 

surface of the Earth due to any reason whatsoever are described as 

earthquakes

1. Anti centre

2. Seismic waves

3. Seismograph



Causes of earthquakes

1. Superficial or surface causes

2. Volcanic causes

3. Tectonic causes



Classification of earthquakes

On the basis of location

On the basis of their cause

On the basis of focal depth

On the basis of 

intensity/magnitude



Indian Seismic zone map



Seismic behaviour of traditionally 
built constructions of India

 Introduction-

Traditionally built constructions of India include small structure 
constructed in brickstone word for combination therefore the masonry 

buildings which are brittle structure have proved to be the most 
vulnerable to strong seismic forces

Major casualities which occurred during earthquakes such as Bhuj
earthquake in 2001



Seismic performance of masonry 
buildings

1. Failure of connection between 
walls

2. Absence of proper bonding 
between perpendicular walls at 
the junction

3. Large size of openings



Common modes of faliure

1. Out of plain failure

2. In-plain faliure

3. Diaphragm failure

4. Connection failure

5. Non-structural components failure



Available seismic resistance 
(ASR)

 CONDITION:-

(ASR) <(MSR)  SEISMICALLY WEAK STRUCTURE LIABLE TO BE 
DAMAGED DURING EARTHQUAKE



COMMON MODES OF REINFORCED 
CONCRETE BUILDINGS

1. Horizontal and vertical 
irregularitIes

2. Identification of Seismic damages 
in building components

3. Columns beams slabs infill walls 
foundations

4. Ductile detailing as per 
IS:13920.1993.



Types of irregularities

 Vertical irregularities

1. Change in geometry

2. Change in strength

3. Change in stiffness

4. Concentration of mass

• Horizontal irregularities

1. Excessive lateral 
deflection

2. Non parallel shear walls
3. large openings in 

diaphragm
4. Lack of separation



Damages in columns



Types of foundation

Shallow Foundation

Combined footing

Mat foundation

Pile foundation





IS : 1893 (part-1) : 2002



Types of Disasters

Major natural Disasters

1. Earthquake

2. Cyclone

3. Drought

4. flood

• Minor natural Disasters

1. Setting of fires

2. epidemics

3. deforestation

4. pollution



Disasters


