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Clear all

Clc

Close all

%meghdar dahie avvalie be parametr haye sarasari (global)
t=xlIsread ('northridge.xlIsx’);

x=t(:, 2);

t=t (:,1);

n=length (t);

Q=0.05;

[v.k,p]=KalmanUniDim(x,Q);

yy=y %%yy=signal hasel jam signal vorodi va manfi signal toilidi az tariq kalman

fori=1n;
yy(H)=x(i)-y(i) ;
end

function [Y,KK,P]= KalmanUniDim( X,Q )

N=length(X);
% Filter parameters
A =1.00; % matrix enteghal
P =zeros(1,N); %matrix variance
P(1) = 1.0; % meghdar dahi avvalie
R =0.05; % andaze giri variance noise
Y =zeros(1,N); % bordare takhmin
Y(1) =0.00 ; % meghdar dahi avvalie
KK = zeros(1,N); % bordare bahre kalman
fori=2:N
X_temp =A*Y(i-1);
P_temp =(A*P(i-1)*A")+Q;
K =P_temp./(P_temp + R);
Y(i) =X_temp + (K*(X(i-1)-X_temp));
P(@i) =(1-K) * P_temp;
KK() =K;

end
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Abstract

Earthquake is one of the most destructive natural phenomena that annually
Kills, injures and destroys many people. Most existing methods of soil
strengthening or structure against earthquakes are dependent on the type of
structure or soil and so far there is not an independent method of the kind of
structure and soil with high flexibility in most environmental conditions and
a method with the possibility of using existing structures. In this research,
the idea of a wave generator that produces a wave with opposite of
earthquake wave by prediction of earthquake wave is presented. In this
approach, using the adaptive kalman filter which has the ability to estimate
the earthquake wave changes with a percentage error, is used to predict the
sign and magnitude of the earthquake, to generate a wave that can reduce the
amplitude of the earthquake. In this study, MATLAB software was used to
code the Kalman filter and calculate the effective generation wave in
earthquake wave reduction and Plexis software was used to model and
evaluate the severity of earthquake impact reduction. The results show that
the proposed method reduces over 55% of acceleration amplitude, over 70%
of earthquake energy applied to structures and more than 50% of
displacements caused by it. The positive results of the proposed method can

be applied to a wave generator to reduce earthquake vibrations.

Keywords: Wave Generator, Earthquake Wave, Kalman Filter, Vibration

Reduction



Shahrood University of technology

Faculty of Civil Engineering

M.Sc Thesis in Geotechnical Enginearing

Reduction of Seismic Response of
Structures during earthguake using
wave generator

By: Sina Ahmari

Supervisor:

Dr. Amir bazrafshan moghadam

January, 2020



