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Abstract— the aim of this paper is to guide the local and 

professional people toward more seismic resistance structure 

with the help of indicator and model. An earthquake is 

unpredictable and arises without notice or without 

announcing its vigour and losses in the form of structural, 

social, economic, human, animals.  From 5th century BCE to 

the 14th century CE earthquake is assume as  usually 

attributed to air (vapours) from  the cavities of the Earth. 

Earthquakes were caused by tension between the earth and 

water is given by Thales of Miletus first. In the recent 

research work the geologist and expert is saying that “Global 

Warming” is the one of reason for seismic activity. The 

Glaciers is going to melt fast day by day which lead to 

increase the sea level with increasing sea level the earth 

pressure is increase these pressure applied the load of tectonic 

plate which resultant the earthquake. The earthquake occurs 

along the boundary of tectonic plate due formation of normal 

fault lines when the plates slide past each other or collide each 

other, alter the surface of the earth, thrusting up cliffs and 

opening great crack in the ground. During the earthquake 

building experience the motion at the base, as per “Newton’s” 

law of motion the base of building having a tendency to move 

forward but super structure like roof, slab, column etc. having 

a tendency to remain on their position. Due to this a relative 

motion produces in base and supper structure. In our model 

we have prepared base of building in such way that base can 

move freely with respect to supper structure and in the base 

of model we have inserted an electrical set up with a vibration 

indicator device which indicate us when the base of building 

start to move more than permissible limits of vibration. In 

every year more ten thousand people was found to dead due 

damages in structure and lack of knowledge of vibration of 

building. 
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I. INTRODUCTION 

An Architect and Civil engineer in earthquake prone area face 

large challenges during the design and construction of 

building. A much effort offered by Civil engineers to make 

structure more ductile, more rigidity and less damages in 

building during the seismic wave movement. Earthquake is 

refers to shaking of ground movement or movement of 

resulting from sudden or abrupt release of immense amount 

of energy. The science of studying, recording and analysis of 

earthquake is referred as earthquake engineering or 

seismology. During the earthquake the through right and left 

or up and down due movement of different types of wave like 

P wave, L wave and S wave. The main reason of failure of 

building during the earthquake is natural mode of vibration, 

Time period, or resonance of building because each structure 

having a natural mode of vibration when the mode of 

vibration is increase due earthquake a resonance phenomenon 

occurs. When the Natural period of ground motion matches 

the natural resonance of a building, it will leads to largest 

oscillations and structure suffer the greatest damage during 

this period. It was estimated that around 500,000 earthquakes 

occur each year, detectable with current instrumentation and 

about 100,000 of these in the belt of seismic zone. A minor 

intensity of earthquake is constantly arriving around the 

world like California and Alaska in the U.S., as well as in El 

Salvador, Mexico, Guatemala, Chile, Peru, Indonesia, Iran, 

and Pakistan. A minimum three number of seismic station 

required to locate the focus of an earthquake. Today 

approximately 1931 thousands seismic station has installed 

through all over the world. A lot of activity responsible to 

leads the major earthquake like storing large amounts of 

water behind a dam, drilling and injecting liquid into wells, 

coal mining and oil drilling. Being a lot of technology today 

we are not able to allow forecasts for specific locations or 

accurate predictions of timing of the major disaster like 

Tsunami, Earthquake in Nepal (2015), and Earthquake in 

Gujarat (2001), Flood disaster in UK. For analysis and study 

purpose total area of India was divided into four seismic zone 

as well as developed a monitoring committee like NEIC 

(National Earthquake Information  Centre), ANSS (Advance 

National Seismic system) GSN (Global Seismographic 

network). In April 2015 an earthquake was occurred in 

“Nepal” which killed nearly more than 9000 peoples. 

Hundreds of thousands of people were made homeless with 

entire villages flattened. Before making model we have study 

the code IS4326:1993 (Indian standard earthquake resistant 

and design construction of buildings) (second revision) with 

the help of this code we have got the outcome of a long felt 

need to rationalize the earthquake resistant design and 

constructions of structures taking into considerations the 

seismic data available from the studies of the past Indian 

earthquake. 

 
Fig. 1: Force Mechanism in Frame Structure during 

Earthquake 

During earthquake super structure and sub structure 

are subjected to different types of forces due to rigidity of 

column to foundation and beam to beam or beam to column 

https://en.wikipedia.org/wiki/Water_well
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connection. Due to inertia effects first joint of column will 

fails. 

Intensity and magnitude of earthquake are measure 

by Richter’s scale. The amount of losses during the 

earthquake is depends upon the amount of energy released 

during the earthquake as well as vibration of ground.  

A. Classification of Earthquake 

Classification of earthquake is follows: 

 Slight: Magnitude up to 4.9 on Richter scale 

 Moderate: Magnitude 5.0 to 6.9 

 Great: Magnitude 7.0 to 7.9  

 Very Great: Magnitude 8.0 and above 

1) An earthquake of magnitude below 2.0 on Richter 

scale usually can’t felt. 

2) An earthquake of magnitude over 4.0 on Richter 

scale don’t cause any damage 

3) An earthquake of magnitude over 5.0 on Richter 

scale usually cause minor damage 

4) An earthquake of magnitude 6.0 and above is 

considered strong and cause substantial damage. 

5) An earthquake of magnitude 7.0 and above is major 

earthquake and renders worst possible damage. 

The guidelines used for earthquake resistance 

structure is provided by Indian standard code which have 

divide the country in four zone. Total eight code available for 

different types of structure like masonry, RCC, earthen 

structure etc. in our project we have considered only four IS 

code which giving general guidelines related to shape, size , 

geometry and ductility of structure.  

B. The Indian standard code 

 IS 1893-2002; Indian Standard Criteria for Earthquake 

Resistant Design of structures (5th Revision) 

 IS 4326-1993, Indian Standard Code of Practice for 

Earthquake Resistance Design and Construction of 

Building (2nd revision) 

 IS 13827-1993, Indian Standard Guidelines for 

Improving Earthquake Resistance of Low Masonry 

Building? 

 IS 13935-1993, Indian Standard Guidelines for Repair 

and Seismic Strengthening of Building? 

II. EXPERIMENTAL PROGRAM 

To analyse the behaviour and stability of building (framed 

Structure) we have prepared a model with the help of different 

shock absorber material which are able to bear the vibration 

force due to effects of earthquake and a special take care was 

taken as per seismic code like IS 4326, IS13920 etc. during 

the making of foundation so that vertical and horizontal 

movement can possible in superstructure and substructure of 

the building which is providing more stability during the 

earthquake. In the foundation we have added a setup of 

electrical device and base isolation system which allow the 

free movement of base and with the help of this device we are 

able take the indication during the vibration of structure when 

their mode of vibration is more than the permissible limit of 

vibration. The following material was used 

A. Foundation with Flexible bearing 

In earthquake resistant building model we have inserted a 

system like base isolation. These base isolation system allow 

the free movement of base (foundation) of building during the 

earthquake. The base isolation system was prepared with help 

of mechanical roller support like support in bridge. These 

roller supports allow the movement only base movement due 

to seismic wave action either in horizontal direction or 

vertical direction. due to these setup supper structure and 

substructure of building can move different mode of vibration 

means that there is very least chance that vibration frequency 

of ground and structure is overlap .For making the model we 

have used material which able to bear more energy, released 

during the earthquake in the form of strain energy or wave . 

The concept of base isolation is to separate the super structure 

with substructure.  

 
Fig. 2: Base with Flexible bearing 

B. A Set of Electrical device 

In the base (foundation) of model  we have add a setup of 

electrical device with control switch which is going to use as 

control the intensity of vibration as well as to indicate the 

vibration when vibration  more than permissible limit, this 

setup  fitted above in the base . The intensity of vibration can 

control by speed controller with the help of this assembly we 

are able to safe the thousand human life and loss of economy. 

For operating the indicator we have added a battery system as 

power back during the light cut.  

 
Fig. 3(a): Seismic Indicator with technical specification of 

building (lintel band, opening) 

 
Fig. 3(b): Seismic Indicator with technical specification of 

building (lintel band, opening) 
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C. Seismic and Vibration Indicator 

With the help of this indicator we are able to get three type of 

indication first at moderate vibration with “Green light” 

second at medium vibration with “Yellow light” and third at 

high vibration with “Red light”. There is a drawback of this 

system is that some time it giving the indication at the normal 

vibration. To short out these problems we have inserted a 

alarm system which alarm us only when the mode of 

vibration is more than permissible limit. 

III. RESULTS AND DISCUSSION 

The human life and infrastructure was disturbed by 

earthquake and the amount of losses in the form of money and 

dead body is immeasurable and unpredictable. With the help 

of this system we can decrease the rate of injured as well as 

death due to earthquake. After completing a lot of 

investigation and study the final decision is that the builders 

and constructors should adopt the code provision in a future 

construction, as prevention is better than cure. The below data 

is showing that after every 2-3 year more than twenty 

thousand people was dead due to earthquake. 

 
Fig. 4(a): X-asis showing year and Y-asis showing intesity 

of earthquake 

 
Fig. 4(b): X-asis showingyear  Y- asis showing No. of death 

IV. CONCLUSION 

There is a lack of awareness in the earthquake disaster and 

mitigation. During the construction we should avoid non-

engineered structure with unskilled labour even we have to 

focus on light weight of temporary construction can help us 

in a great way. State-wise awareness programs should be 

conducted by full Indian earthquake engineers as well as 

government help. To make a significant contribution to be 

seismic safety of several important structures in the country. 

In ours works we have imbedded new concept which is 

helpful for measuring the vibration of the building as well as 

allow the free movement of substructure and super structure 

building. In every year more ten thousand people was found 

to dead due damages in structure and lack of knowledge of 

vibration of building. 
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