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EL-Centro Earthquake 1940 N-S response analysis
by Nasser Abbasi

Remove["Global® " ];
SetDirectory ['E: /nabbasi /data /nabbasi_web Page /my_courses /
UCI_COURSE$CREDIT_COURSERSall_2006 /CEE_247/HWgHWA4";

= L oad El-Centro data and plot the earthquack recorded accelration

data = Import ["el_centro.txt", "Table" 1;
dataLength =8 Length [data ];

g = Table [{0, 0 }, {dataLength }1;

t = Table [0, {dataLength }7;

u = Table [{0, O }, {dataLength 3}1;

v = Table [{0, O }, {dataLength }7;
acc = Table [{0, 0 }, {dataLength }1;

delT =0.02; (xsec*)
k = 0;
currentTime = 0;
For[i =1,i =<Length [data ],i =i +1,
For[j =1,] <8,] =] +1,
{
k =k +1;

gl[k, 1 1] = currentTime;
ul[k, 1 1] = currentTime;
VvI[[k, 1 1] = currentTime;
acc [[k, 1 1] = currentTime;

gl[k, 2 1] =data [[i,j 11;

currentTime = currentTime  + delT;
}

1
1

ListPlot [g, PlotJoined - True,
PlotRange - All, AxesLabel - {"Time sec", "Acc. ¢" 1,
PlotLabel -> "El centro earthquack 1940 N -S"1;
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m I mplementation of Linear Accelration step-by-step algorithm

urri, 211 =0
V[[1, 2 ]] =0,
acc[[1,2 1] =0,

& = 0.05;
W=7,
For [i =1,i < datalLength, i =i +1,
{
delg =g[[i +1,21]1-9[[i,2 ]1I;
1 6 .
delu = - = 5 Es (-delg ° == V[[i,2 1]+

Y emz t Tderm

i : delT i
3acc [[I, 2 ]]+2§w(3v[[|,2 11 + acc [[I, 2 ]])];

U[[i +1,2 711 =ufl[i,2 ]] +dely;

3 . delT .
delv = T delU -3vI[I[i,2 1] - acc [[i,2 11;

e
VI[i +1,2 11 =VI[[i,2 ]] +delV,

delAcc = -delg -2 gwdelV - ? delU;
acc [[i +1,2 1] =acc [[i, 2 ]] +delAcc;

}
|E
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m Plot results
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ListPlot  [u, PlotJoined - True,
PlotRange - All, AxesLabel - {"Time sec","u (t) inch" 1},
PlotLabel -> "Displacment from El centro earthquack 1940 N -S"1;
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ListPlot  [v, PlotJoined - True,
PlotRange - All, AxesLabel - {"Time sec", "v (t) in /sec" },

PlotLabel -»> "speed from El centro earthquack 1940 N -S"1;
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ListPlot  [acc, PlotJoined - True,
PlotRange - All, AxesLabel - {"Time sec", "v (t) in /s?"3},
PlotLabel -> "accelaration from El centro earthquack 1940 N -S"1;
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