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Abstract - The building with torsion is not performing well; 
it is observed in the past earthquake and is more damages. So, 
it is become essential to identify the torsional effect on 
building and irregularity of building which create torsion. The 
main objective of this present work is to minimize torsion ratio 
up to IS 1893:2016 (part1) limit by changing vertical element 
stiffness in plan configuration.  For this purpose, IS code 
1893:2016 (part1) give guidelines, according to that L Shape 
G+15 storey models are done in ETABs 2017 with beam-
column and slab and beam-shear wall and slab method. 
Response reduction method is used for analysis. Results are 
obtained based on max. storey drift, mode vs. frequency and 
torsional irregularity. 
 
Key Words:  Frequency, IS code 1893:2016 (part1), Storey 
drift, mode, Response Reduction Method, torsional 
irregularity. 
 

1. INTRODUCTION  
 
In the past earthquake, it is observed that building with the 
torsional effect is more damaged as compared with other 
normal or ordinary-buildings, which may lead to a collapse 
of the structure. As the population increase demand of the 
structure increase but the availability of land or plot size is 
not fulfilled that criterion. So, it is necessary or become 
essential that use maximum plot size and FSI for 
constructing structures. And the available plot doesn't need 
to be always rectangular, square or in regular shape. Which 
leads to the planning of irregular shape structure and this 
irregular shape of the structure becomes a reason for 
generating torsion in it. So, the structural engineer has to 
challenge to find out the reasons of torsion and try to 
minimize it. 

IS code 1893:2016 specifies the various reasons which 
introduce torsion effect which is generally irregular mass, 
strength and stiffness distribution. These projects dealing 
with G+15 storey L shape model analysed for earthquake 
load and its torsional ratio is minimized to the permissible 
limit as noted in IS code 1893:2016 by arranging beams, 
columns and shear walls. 

 

IS code 1893:2016 classifying irregularity into two types: 

 Plan Irregularities: -It is generally irregularity in a plan 
or it is horizontal irregularity. It includes Torsion 
Irregularity, Re-entrant Corners, Diaphragm 
Discontinuity, Out-of-Plane Offsets and Non-Parallel 
Systems.  

 
 Vertical Irregularities: - It is an irregularity in the 

vertical direction of the building. It includes Stiffness 
Irregularity – Soft Storey & Extreme Soft Storey, Mass 
Irregularity, Vertical Geometric Irregularity and In-plane 
Discontinuity. 

2. OBJECTIVES OF THE STUDY  

 To find out the effect of torsion on the building. 
 To find the cause of torsion generated in the building. 
 To study the different methodologies for torsion 

reduction. 
 To compare different torsion reduction method using 

the vertical element stiffness plan configuration. 
 To study the parameter of all models during the 

earthquake.  

3. PROBLEM STATEMENT 

Analyse G+ 15 storeys L shape structure situated in Pune by 
IS 1893:2016.  

4. METHODOLOGY 

The present study is carried out on the analysis of G+15 
storey L shape models using ETABS 2017 software. The 
models in the present work are analyzed for Response 
reduction method according to IS 1893:2016. Following is a 
procedure for model making: 

 Firstly, gravity load i.e. Dead Load (DL), Super Dead 
Load (SDL) and Live Load (LL) is defined.  

 After that, the seismic load is defined i.e. static (EQX and 
EQY in X and Y direction respectively) as well as 
dynamic load (RSX and RSY in X and Y direction 
respectively). 
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Abstract

In a wircless sensor network the sensor nodes are placed at

remote locatio[ and they opente on batteries .The major issue

in wireless sensor network is the power consumption of the

sensor node. Even lhough the sensor nodes opeiate on batteries,

the batt€lies are to be changed after specific time interval. The

battery replacement is not a viable solution as it is costly and

time consuming.So some altemative method for battery

replacement is to be used .The ambient energy can be used to

power up the sensor node. The technique ofconverting ambient

energy into elechical energy is called energy harvestiog .In this

paper the piezoelectric vibration energy is used as energy

harvesting technique. The technique generatcs electdcal energy

which is used in place ofbatteries for wireless sensor node. The

hardware of tbe system consists of RF transceiver CC2500,

microcontroller MSP 430, piezoeleckic crystal and other

components. Batteries are not requircd for the system. The

system is maintenance free and coves a distance upto 300 ft.

The current consumption is from few microampere to 20 mA

from wakeup to transmission,

Ke,,rryords.' RF Transceiver; Energy harvesting; piezo electric

effect.

INTRODUCTION

Energy harvesting is a technique used to conven the a;bient
energy present in the envirooment into electrical energy. This

technique has the capability to act as an independent power

supply for wireless microsysterE, as an altemative to use

batteries. The wireless sensor nodes are using bafteries and

operates at extremely economical energy budget. Since battery

replacement is not a viable solution, these low power wireless

sensor nodes need an altemative type of power source instead

of raditio&t batteries. Renewable power can be obtained by

generating electrical energy from the environment. Thus

extracting power from the ambient sources is called energy

harvesting or energy scavenging [4]. The available energy

sources for harvesting
tni

wind, motion, RF

a nonlinear vibrationelectromagnetic radi

a

etrergy harvester is used to power a low power wireless RF

transceiver device. This RF transceiver is powering itself or

self'powered and no batteries are required. It is abl€ to tmnsmit

the data at few meters distance such as temperature and

operated in 2.4 CHz ISM band. The rest ofthe paper includes

details of vibrational energy harvester, the hard\rare part of the

system and the system evaluation.

ENERGY HARVESTING

As a part ofenergy harvesting the solar and wind energy have

been widely used to provide electrical energy during the last

decade. The power consumption of sensor node has bcen

significantly reduced due to recent advancement in low power

electonics. Heoce ambient harvesting energy may provide a

long term solution and reduce the dependency on batteries [2].
The fig l. shows energy halvesting as altemative for micro
powering. The figure consists of energy harvesting generator,

temporary storage system and an electronic device which is

being charged up. The energy harvester generator can be

piezoelectric, electrodynamic, photovoltaic or thennostatic.

The temponry storagc system can be ultra-capacitor or

rechargeable batteries. This stored power is then giveD to any

€leckonic device like low power devices, wireless sensors,

MEMS actuators or any consumer electonic device.

Elergy harvesting from Yibrations and movemont has recently

become promising folpoweqing sensor nodes Kinetic energy

in the form of imd'see vibrations is a tommon form of
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Figure l: Energy harvesting as altemative for micro powering


