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ABSTRACT 

Life of a huge number of individuals throughout the globe is at stake due to earthquakes. In history of civil 

engineering the structures were mainly designed by considering only static load factor. But in the field of civil engineering 

it is observed that the structures are not only depends upon static load as well as it depends upon seismic loads, wind loads, 

snow loads etc. depending upon the type of structure, dimension of the structures, location or zone of the structure, type of 

ground profile etc. Hence it is a process to analyse a structure for different types of loads and to design a structure for 

critical load case of which dynamic load is one of the most important load for the structure should be analysed and 

designed. In this paper there is an attempt has been made for dynamic analysis of a multi-storey (G+3) frame using Indian 

standard code method (Seismic co-efficient method), response spectrum method and time history analysis method.            

IS 1893:2002 (part-1) has been recommended for seismic co-efficient method and response spectrum method to calculate 

base shear and storey shear force for different zone (II, III, IV, V). for time history analysis, four earthquake data from 

previous earthquakes, like 1940 El-Centro, Kobe, Mexico City, and Bhuj. Study focuses to evaluate the base shear, storey 

shear forces of different floors at different zones and plot the time history curves of different earthquakes through time 

history analysis. Entire procedure was solved by using MAT-LAB programing. The BHUJ earthquake is originated from 

zone V so its displacement and base shear values from time history analysis are less than the Indian standard code method, 

which is safe. 

KEYWORDS: Seismic Co-Efficient Method), Response Spectrum Method and Time History Analysis Me 

INTRODUCTION  

Vibration of structure due to earthquake, wind or rotating machines are very common and they are getting 

complicated nowadays. The impact of these vibrations accounts for loss of live and/or property. Earthquakes have been 

occurring from many years and will continue to occur in the future too. It might happen in remote, underdeveloped 

territories where harm posed will be insignificant. It is difficult to avoid earthquakes, but it is possible to mitigate the 

effects of strong earthquakes leading to loss of life, injuries and damage. The earthquake resistance structure can be divided 

into two categories, rigid structure and flexible structure. First, a structure that is perfectly rigid having no time period, as a 

result there is no relative displacement between ground and structure during earthquake. Second, a structure that is 

perfectly flexible having an infinite time period, as a result there is relative displacement between ground and structure 

during an earthquake. The reduction in spectral acceleration reduces the earthquake induced force into the structure, as a 

result of which there is less damage. 

The structures constructed with good techniques and machines in the recent past have fallen prey to earthquakes 
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leading to enormous loss of life and property and untold sufferings to the survivors of the earthquake hit area, which has 

compelled the engineers and scientists to think of innovative techniques and methods to save the buildings and structures 

from the destructive forces of earthquake. In the recent past have provided enough evidence of performance of different 

type of structures under different earthquake conditions and at different foundation conditions as a food for thought to the 

engineers and scientists. This has given birth to different type of techniques to save the structures from the earthquakes.  

STATIC ANALYSIS OF A G+3 BUILDING  

Here a four storey (G+3) RC building has been analysed by equivalent static lateral force method, response 

spectrum method as per IS 1893:2002 (Part-I). The problem illustrates the step by step procedure to determine the vertical 

distribution of base shears, natural frequencies (Eigen values), natural periods and mode shapes (Eigen Vectors) and storey 

shear forces at different floor levels in zone II, III, IV, V. One of the plane frames is in transverse direction. The purpose of 

the design is that the building is symmetric in elevation and planned as shown in figure 1.  

 

Figure 1: Elevation of Plane Frame Structure 

 

Figure 2: Plan Showing the Columns & Beams at Floor Levels of Plane Frame 

Table 1: The Preliminary Building Data Required for the Analysis are Assumed 

1. Type of Structure Multi Storey Rigid Jointed Plane Frame  
(Special RC Moment Resisting Frame) 

2. Seismic Zone II, III, IV, V 
3. Number of stories Four, (G+3) 
4. Floor height 3.5m 

5. Infill wall 
250mm thick including plaster in transverse and  
150mm in longitudinal direction. 

6. Imposed load 3.5  
7. Materials  Concrete M20 & reinforcement Fe 415 
8. Size of columns 250mm 450mm 

9. Size of beams  250mm  400mm in transverse & 250mm  350mm  
in longitudinal direction. 
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Table 1: Condt 
10. Depth of slab 100mm thick. 
11. Specific weight of RCC 25 KN/  
12. Specific weight of infill 20 KN/  
13. Type of soil Rock 
14. Response spectra As per IS 1893 (Part-1): 2002 

15. Time History 
Compatible to IS 1893 (Part-1): 2002 spectra at  
rocky site for 5% damping. 

 
Table 2: Base Shear in-Between Zone II, III, IV, V 

Base Shear ( ) Zone II (Low) Zone III (Moderate) 
Zone IV 
(Severe) 

Zone  
(Very Severe) 

 1.79481KN 2.87170 KN 4.30755 KN 6.46133 KN 

 7.17925 KN 11.48680 KN 17.23020 KN 25.84530 KN 

 16.15331 KN 25.84530 KN 38.76795 KN 58.15193 KN 

 16.52274 KN 26.43639 KN 39.65458 KN 59.48187 KN 

 41.65012 KN 66.64019 KN 99.96029 KN 149.94043 KN 

 

 

Figure 3: Base Shear Curve for Zone-II 

 

Figure 4: Base Shear Curve for Zone-III 
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Figure 5: Base Shear Curve for Zone-IV 

 

Figure 6: Base Shear Curve for Zone-V 

MAT LAB CODING  

To Evaluate Values 

m=inp; 

fori=1:1:7 

n(i)=inp(i,2); 

l(i)=inp(i,3); 

w(i)=inp(i,4); 

d(i)=inp(i,5); 

uw(i)=inp(i,6); 

end 

wi=0.0; 

for j=1:1:7 

wte(j)=n(j).*l(j).*w(j).*d(j).*uw(j); 
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wi=wi+wte(j); 

end 

op=(wi.*1000)/9.81; 

fori=1:1:7 

m1(i,1)=n(i); 

m1(i,2)=l(i); 

m1(i,3)=w(i); 

m1(i,4)=d(i); 

m1(i,5)=uw(i); 

m1(i,6)=wte(i); 

if (i>=2) 

 m1(i,7)=0; 

else 

 m1(i,7)=wi(i); 

end 

 end 

printmat(m1,'eslfm','1st 2nd 3rd 4th 5th 6th 7th','no_column length width depth unit_wtwtcwi'); 

wi4=0.0; 

k1=0.0; 

k2=0.0; 

k3=0.0; 

k4=0.0; 

for j=1:1:6 

if (l(j)==3.5) 

 k1=l(j)/2; 

else 

k1=l(j); 

end 

if (w(j)==3.5) 
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k2=w(j)/2; 

else 

k2=w(j); 

end 

if (d(j)==3.5) 

 k3=d(j)/2; 

else 

k3=d(j); 

end 

 wte4(j)=n(j). *k1. *k2. *k3. *uw(j); 

 wi4=wi4+wte4(j); 

end 

op2=(wi4.*1000)/9.81; 

z=0.10/0.16/0.24/0.36; 

ift=1; 

r=5; 

h=14; 

code=[2,0.075,0.75]; 

t=code(2).*power(h, code(3)); 

sag=1/t; 

ah=(z.*ift.*sag)/(2*r); 

tsw=(3.*wi)+wi4; 

vb=ah.*tsw; 

scm=inp2; 

hi(1:4)=scm(1:4,3); 

swjhj2=wi.*(power(hi(1),2)+power(hi(2),2)+power(hi(3),2))+wi4.*power(hi(4),2); 

for i3=1:1:3 

if (i3==1) 

tab_bs(i3,1)=z; 
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tab_bs(i3,2)=ift; 

tab_bs(i3,3)=r; 

tab_bs(i3,4)=code(i3); 

tab_bs(i3,5)=t; 

tab_bs(i3,6)=h; 

tab_bs(i3,7)=sag; 

tab_bs(i3,8)=ah; 

tab_bs(i3,9)=tsw; 

else 

tab_bs(i3,1)=0; 

tab_bs(i3,2)=0; 

tab_bs(i3,3)=0; 

tab_bs(i3,4)=code(i3); 

tab_bs(i3,5)=0; 

tab_bs(i3,6)=0; 

tab_bs(i3,7)=0; 

tab_bs(i3,8)=0; 

tab_bs(i3,9)=0; 

end 

end 

printmat(tab_bs,'Base shear calculation ','sl1 sl2 sl3','Z I R CODE T h Sa/g Ah w ');  

for i2=1:1:4 

if (i2<=3) 

 qi(i2)=(vb.*(wi.*power(hi(i2),2)))/swjhj2; 

else qi(i2)=(vb.*(wi4.*power(hi(i2),2)))/swjhj2; 

end 

Mat Lab Coding (to Plot the Curves) 

function [ ] = base shear plot( ) 

bs=load('C:\Users\acer\Desktop\ABMATLAB\base shear plot.txt'); 
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storey=(1:1:4); 

 plot(bs, storey); 

end  

CALCULATION OF RESPONSE SPECTRUM METHOD THROUGH MAT -LAB CODING OF 
ABOVE PROBLEM 

Results of Analysis 

Table 3 

Storey Shear Forces  
for Four Modes Zone II (Low) 

Zone III 
(Moderate) 

Zone IV 
(Severe) 

Zone V 
(Very Severe) 

 
 

 KN   KN   KN  KN  

 
 

 KN   KN  KN   KN  

 
 

 KN   KN   KN   KN  

 
 

 KN   KN   KN   KN  

 
Storey Shear Forces Curves for Different Zones 

 

Figure 7: Storey Shear Force Curve for Zone-II 
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Figure 8: Storey Shear Force Curve for Zone-III 

  

Figure 9: Storey Shear Force Curve for Zone-IV 

 

Figure 10: Storey Shear Force Curve for Zone-V 
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Mat Lab Coding (To Evaluate the Values) 

fori=1:1:4 

 m2(i,1)=vb; 

if (i==4) 

m2(i,2)=wi4; 

else 

m2(i,2)=wi; 

end 

m2(i,3)=hi(i); 

m2(i,4)=swjhj2; 

 m2(i,5)=qi(i); 

end 

printmat(m2,'dlf','Q1 Q2 Q3 Q4 ','vbwi hi swjhj2 Oi');  

rsm(op, op2, l(1), w(1),wi,wi4); 

end 

m1=x1.*power(10,6); 

m4=x4.*power(10,6); 

mass=[m1,0,0,0;0,m1,0,0;0,0,m1,0;0,0,0,m4] 

wi=we; 

wi4=we2; 

fck=20; 

e=5000.*power(fck,(1/2)) 

i=((b).*power(d,3))/12 

k=(3.*(12.*e.*i))/(power(3.5,3)); 

k1=k; 

k2=k; 

k3=k; 

k4=k; 

stiff=[(k1+k2),(-k2),0,0;(-k2),(k2+k3),(-k3),0;0,(-k3),(k3+k4),(-k4);0,0,(-k4),k4] 
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[v,w] = eig(stiff,mass); 

w=w.*power(10,12); 

format long 

np3=load('C:\Users\acer\Desktop\AB MATLAB\q.txt'); 

for j1=1:1:4 

q1(j1)=inp3(1,j1); 

q2(j1)=inp3(2,j1); 

q3(j1)=inp3(3,j1); 

q4(j1)=inp3(4,j1); 

end 

q1 

q2 

q3 

q4 

inp3 

for i1=1:1:4 

p(i1)=((wi.*(inp3(1,i1)+inp3(2,i1)+inp3(3,i1)))+(wi4.*inp3(4,i1)))/((wi.*(power(inp3(1,i1),2)+power(inp3(2,i1),2

)+power(inp3(3,i1),2)))+(wi4.*power(inp3(4,i1),2))); 

end 

p 

sum=0; 

for i1=1:1:4 

M(i1)=(power(((wi.*(inp3(1,i1)+inp3(2,i1)+inp3(3,i1)))+(wi4.*inp3(4,i1))),2))/(9.81.*((wi.*(power(inp3(1,i1),2)

+power(inp3(2,i1),2)+power(inp3(3,i1),2)))+(wi4.*power(inp3(4,i1),2)))); 

sum=sum+M(i1); 

end 

M 

mcvm(1)=M(1)/sum; 

mcvm(2)=M(2)/sum; 
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mcvm(3)=M(3)/sum; 

mcvm(4)=M(4)/sum; 

mcvm=mcvm.*100; 

mcvm 

w1(1)=power(w(1,1),(1/2)); 

w1(2)=power(w(2,2),(1/2)); 

w1(3)=power(w(3,3),(1/2)); 

w1(4)=power(w(4,4),(1/2)); 

for j1=1:1:4 

t(j1)=(2.*3.14)/w1(j1); 

end 

% t=uint32(t) 

z=0.10/0.16/0.24/0.36; 

ift=1; 

r=5; 

sag=1/t(1); 

ah(1)=(z.*ift.*sag)/(2*r); 

ah(2)=(z.*ift.*2.5)/(2*r); 

ah(3)=(z.*ift.*2.5)/(2*r); 

ah(4)=(z.*ift.*2.5)/(2*r); 

ah 

g=9.81;  

for j3=1:1:4 

if (j3<4) 

qi1(j3,1)=ah(1).*inp3(j3,1).*p(1).*m1.*g; 

qi2(j3,1)=ah(2).*inp3(j3,2).*p(2).*m1.*g; 

qi3(j3,1)=ah(3).*inp3(j3,3).*p(3).*m1.*g; 

qi4(j3,1)=ah(4).*inp3(j3,4).*p(4).*m1.*g; 

else 
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qi1(j3,1)=ah(1).*inp3(j3,1).*p(1).*m4.*g;  

qi2(j3,1)=ah(2).*inp3(j3,2).*p(2).*m1.*g; 

qi3(j3,1)=ah(3).*inp3(j3,3).*p(3).*m1.*g; 

qi4(j3,1)=ah(4).*inp3(j3,4).*p(4).*m1.*g; 

end 

end 

qi1 

qi2 

qi3 

qi4 

for j4=1:1:4 

temp=0; 

temp1=0; 

temp2=0; 

temp3=0; 

for j5=j4:1:4 

temp=temp+qi1(j5,1); 

temp1=temp1+qi2(j5,1); 

temp2=temp2+qi3(j5,1); 

temp3=temp3+qi4(j5,1); 

end 

vi1(j4,1)=temp; 

vi2(j4,1)=temp1; 

vi3(j4,1)=temp2; 

vi4(j4,1)=temp3; 

end 

vi1 

vi2 

vi3 



14                                                                                                                                                                                               Anibrata Pal 

 

 
Impact Factor(JCC): 2.3128 - This article can be downloaded from www.impactjournals.us 

 

vi4 

end  

end 

Mat Lab Coding (To Plot the Storey Shear Forces Graphs) 

function [ ] = storey shear( ) 

ss=load('C:\Users\acer\Desktop\AB MATLAB\storeyshear.txt'); 

storey= (1:1:16); 

 plot (ss, storey); 

end 

TIME HISTORY ANALYSIS 

Calculation of Modal Matrix  

STEP-1 

The equation of motion for a multi degree of freedom system in matrix form can be expressed as - 

                                                             (1) 

Where, 

[m] = mass matrix; 

[k] = stiffness matrix 

[c] = damping matrix 

[I] = Unit vector 

 = Ground Acceleration  

More clearly it can be represented as follows: 

                                                                              (2) 

Where, 

[M], [C], [K] are the diagonal zed modal mass matrix, modal damping matrix, and modal stiffness matrix 

respectively. And {P effective (t)} is the effective modal force vector.  

K=                                                      (3) 
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M=                                                                                                      (4) 

                                                                                            (5) 

Calculation of Acceleration 

STEP-2 

The compatible time history {  as per spectra of IS: 1893 (Part-1)-2002 for 2% damping at rocky 

soil strata is given in below figure which is plotted in between time vs acceleration for 1940 El-Centro, Kobe, Mexico City 

and Bhuj earthquakes.  

 

Figure 11: Compatible Time History as per Spectra for El-Centro (1940) of 2% Damping 

  

Figure 12: Compatible Time Histories as per Spectra for Kobe of 2% Damping 
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Figure 13: Compatible Time Histories as per Spectra for Mexico City of 2% Damping 

 

Figure 14: Compatible Time History as per Spectra for Bhuj of 2% Damping 

Mat-Lab Coding (for El-Centro 1940) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\acceleration1.txt'); 

time=(0:0.005:30); 

plot(time,ac); 

end 

Mat-Lab Coding (for Kobe) 

function [ ] = kobeacc( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\Kobe acc.txt'); 

time=(0:0.005:15); 

plot(time,ac); 
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end 

Mat-Lab Coding (for Mexico-City)  

function [ ] = mxcoacc( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\mexicocity acc.txt'); 

time=(0:0.005:50); 

plot(time,ac); 

end 

Mat-Lab Coding (for Bhuj)  

function [ ] = bhujacc( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\bhuj acc.txt'); 

 time=(0:0.005:17); 

 plot(time,ac); 

end 

Displacement Responses for Different Floors  

For this uncontrolled responses it is solved by Piece-wise linear interpolation Method to get the displacements of 

different floor ( ) levels. Through this process we can easily solved it and as well as get the 

responses for the different floors. It is shown in figure below. 

 

Figure 15: Response History of El-Centro for  vs Time 
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Figure 16: Response History of Kobe for  vs Time 

 

Figure 17: Response History of Mexico-City for  vs Time 

 

Figure 18: Response History of Bhuj for  vs Time 
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Mat-Lab Coding (1940 El-Centro) 

f='input €?'; 

€='damping ratio'; 

€=0.002; 

g='input(t)?'; 

t='time interval'; 

t=0.005; 

h=‘input (k)?’ 

e='input wn?’ 

wn=[9.00,25.63,38.40,45.44]; 

k= [81, 657, 1475, 2065]; 

Fore=1:1:4 

wd(i)=(wn(i).*power(1-power(p,2),(1/2))); 

end 

fori=1:1:4 

A(i)=(exp(-p.*wn(i).*t)).*(p/power(1-power(p,2),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

B(i)=(exp(-p.*wn(i).*t)).*(power(wd(i),-1).*sin(wd(i).*t)); 

c(i)=(1/k(i)).*(((2.*p)/(wn(i).*t))+exp(-p.*wn(i).*t)).*((((1-2.*power(p,2))/(wd(i).*t))-(p/power((1-

p),2))).*(sin(wd(i).*t))-(1+((2.*p)/wn(i).*t)).*(cos(wd(i).*t))); 

D(i)=(1/k(i)).*((1-(2.*p)/wn(i).*t)+exp(-

p.*wn(i).*t)).*(((2.*power(p,2))/wd(i).*t).*sin(wd(i).*t))+((2.*p)/wn(i).*t).*cos(wd(i).*t); 

At(i)=-exp(-p.*wn(i).*t).*(wn(i)/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)); 

Bt=(exp(-p.*wn(i).*t)).*((cos(wd(i).*t)-(p/((power((1-power(p,2)),(1/2)).*(sin(wd(i).*t))))))); 

Ct(i)=(1/k(i)).*(((-1/t)+exp(-p.*wn(i).*t))).*((((wn(i)/power((1-power(p,2)),(1/2)))+(p/(t.*power((1-

power(p,2)),(1/2))))))).*(sin(wd(i).*t))+(1/t).*(cos(wd(i).*t)); 

Dt(i)=(1/k(i).*t).*(1-exp(-p.*wn(i).*t)).*(p/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

end 

A 

B 
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c 

D 

At 

Bt 

Ct 

Dt 

end 

pp=load('C:\Users\acer\Desktop\AB MATLAB\pii.txt'); 

fori=1:1:6001 

for k=1:1:4 

cpi(i,k)=pp(i).*c(k); 

end 

end 

time=(0:0.005:30); 

fori=2:1:6001 

for k=1:1:4 

 dpi(i,k)=pp(i).*D(k); 

end 

end 

fori=1:1:6001 

aui(i+1,1:4)=A(1:4).*dpi(i,1:4); 

end 

ui(1,1:4)=dpi(1:4); 

bui(1,1:4)=B(1:4).*dpi(1,1:4); 

fori=1:1:6000 

for j=1:1:4 

ui(i+1,j)=aui(i,j)+bui(i,j)+cpi(i,j)+dpi(i+1,j); 

end 

bui(i+1,1:4)=B(1:4).*ui(i,1:4); 
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end 

clc; 

ui(1,1:4); 

plot(time,ui); 

end 

Mat-Lab Coding (for Kobe) 

function [  ] = kobedisplacement( ) 

f='input p?'; 

p='damping ratio'; 

p=0.002; 

g='input(t)?'; 

t='time interval'; 

t=0.005; 

h='input(k)?'; 

e='input wn?'; 

wn=[9.00,25.63,38.40,45.44]; 

k=[81,657,1475,2065]; 

fori=1:1:4 

wd(i)=(wn(i).*power(1-power(p,2),(1/2))); 

end 

fori=1:1:4 

A(i)=(exp(-p.*wn(i).*t)).*(p/power(1-power(p,2),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

B(i)=(exp(-p.*wn(i).*t)).*(power(wd(i),-1).*sin(wd(i).*t)); 

c(i)=(1/k(i)).*(((2.*p)/(wn(i).*t))+exp(-p.*wn(i).*t)).*((((1-2.*power(p,2))/(wd(i).*t))-(p/power((1-

p),2))).*(sin(wd(i).*t))-(1+((2.*p)/wn(i).*t)).*(cos(wd(i).*t))); 

D(i)=(1/k(i)).*((1-(2.*p)/wn(i).*t)+exp(-

p.*wn(i).*t)).*(((2.*power(p,2))/wd(i).*t).*sin(wd(i).*t))+((2.*p)/wn(i).*t).*cos(wd(i).*t); 

At(i)=-exp(-p.*wn(i).*t).*(wn(i)/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)); 

Bt=(exp(-p.*wn(i).*t)).*((cos(wd(i).*t)-(p/((power((1-power(p,2)),(1/2)).*(sin(wd(i).*t))))))); 
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Ct(i)=(1/k(i)).*(((-1/t)+exp(-p.*wn(i).*t))).*((((wn(i)/power((1-power(p,2)),(1/2)))+(p/(t.*power((1-

power(p,2)),(1/2))))))).*(sin(wd(i).*t))+(1/t).*(cos(wd(i).*t)); 

Dt(i)=(1/k(i).*t).*(1-exp(-p.*wn(i).*t)).*(p/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

end 

A 

B 

c 

D 

At 

Bt 

Ct 

Dt 

pp=load('C:\Users\acer\Desktop\AB MATLAB\Kobe acc.txt'); 

fori=1:1:3001 

for k=1:1:4 

cpi(i,k)=pp(i).*c(k); 

end 

end 

time=(0:0.005:15); 

fori=2:1:3001 

for k=1:1:4 

 dpi(i,k)=pp(i).*D(k); 

end 

end 

fori=1:1:3001 

aui(i+1,1:4)=A(1:4).*dpi(i,1:4); 

end 

ui(1,1:4)=dpi(1:4); 

bui(1,1:4)=B(1:4).*dpi(1,1:4); 
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fori=1:1:3000 

for j=1:1:4  

ui(i+1,j)=aui(i,j)+bui(i,j)+cpi(i,j)+dpi(i+1,j); 

end 

bui(i+1,1:4)=B(1:4).*ui(i,1:4); 

end 

clc; 

ui(1,1:4); 

plot(time,ui); 

end 

Mat-Lab Coding (for Mexico City)  

function [] = mxcocity displacement( ) 

f='input p?'; 

p='damping ratio'; 

p=0.002; 

g='input(t)?'; 

t='time interval'; 

t=0.005; 

h='input(k)?'; 

e='input wn?'; 

wn=[9.00,25.63,38.40,45.44]; 

k=[81,657,1475,2065]; 

fori=1:1:4 

wd(i)=(wn(i).*power(1-power(p,2),(1/2))); 

end 

fori=1:1:4 

A(i)=(exp(-p.*wn(i).*t)).*(p/power(1-power(p,2),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

B(i)=(exp(-p.*wn(i).*t)).*(power(wd(i),-1).*sin(wd(i).*t)); 

c(i)=(1/k(i)).*(((2.*p)/(wn(i).*t))+exp(-p.*wn(i).*t)).*((((1-2.*power(p,2))/(wd(i).*t))-(p/power((1-
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p),2))).*(sin(wd(i).*t))-(1+((2.*p)/wn(i).*t)).*(cos(wd(i).*t))); 

D(i)=(1/k(i)).*((1-(2.*p)/wn(i).*t)+exp(-

p.*wn(i).*t)).*(((2.*power(p,2))/wd(i).*t).*sin(wd(i).*t))+((2.*p)/wn(i).*t).*cos(wd(i).*t); 

At(i)=-exp(-p.*wn(i).*t).*(wn(i)/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)); 

Bt=(exp(-p.*wn(i).*t)).*((cos(wd(i).*t)-(p/((power((1-power(p,2)),(1/2)).*(sin(wd(i).*t))))))); 

Ct(i)=(1/k(i)).*(((-1/t)+exp(-p.*wn(i).*t))).*((((wn(i)/power((1-power(p,2)),(1/2)))+(p/(t.*power((1-

power(p,2)),(1/2))))))).*(sin(wd(i).*t))+(1/t).*(cos(wd(i).*t)); 

Dt(i)=(1/k(i).*t).*(1-exp(-p.*wn(i).*t)).*(p/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

end 

A 

B 

c 

D 

At 

Bt 

Ct 

Dt 

pp=load('C:\Users\acer\Desktop\AB MATLAB\mexicocity acc.txt'); 

fori=1:1:10001 

for k=1:1:4 

cpi(i,k)=pp(i).*c(k); 

end 

end 

time=(0:0.005:50); 

fori=2:1:10001 

for k=1:1:4 

 dpi(i,k)=pp(i).*D(k); 

end 

end 
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fori=1:1:10001 

aui(i+1,1:4)=A(1:4).*dpi(i,1:4); 

end 

ui(1,1:4)=dpi(1:4); 

bui(1,1:4)=B(1:4).*dpi(1,1:4); 

fori=1:1:10000 

for j=1:1:4  

ui(i+1,j)=aui(i,j)+bui(i,j)+cpi(i,j)+dpi(i+1,j); 

end 

bui(i+1,1:4)=B(1:4).*ui(i,1:4); 

end 

clc; 

ui(1,1:4); 

plot(time,ui); 

end 

Mat-Lab Coding (for Bhuj)  

unction [ ] = bhujdisplacement( ) 

f='input p?'; 

p='damping ratio'; 

p=0.002; 

g='input(t)?'; 

t='time interval'; 

t=0.005; 

h='input(k)?'; 

e='input wn?'; 

wn=[9.00,25.63,38.40,45.44]; 

k=[81,657,1475,2065]; 

fori=1:1:4 

wd(i)=(wn(i).*power(1-power(p,2),(1/2))); 
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end 

fori=1:1:4 

A(i)=(exp(-p.*wn(i).*t)).*(p/power(1-power(p,2),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

B(i)=(exp(-p.*wn(i).*t)).*(power(wd(i),-1).*sin(wd(i).*t)); 

c(i)=(1/k(i)).*(((2.*p)/(wn(i).*t))+exp(-p.*wn(i).*t)).*((((1-2.*power(p,2))/(wd(i).*t))-(p/power((1-

p),2))).*(sin(wd(i).*t))-(1+((2.*p)/wn(i).*t)).*(cos(wd(i).*t))); 

D(i)=(1/k(i)).*((1-(2.*p)/wn(i).*t)+exp(-

p.*wn(i).*t)).*(((2.*power(p,2))/wd(i).*t).*sin(wd(i).*t))+((2.*p)/wn(i).*t).*cos(wd(i).*t); 

At(i)=-exp(-p.*wn(i).*t).*(wn(i)/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)); 

Bt=(exp(-p.*wn(i).*t)).*((cos(wd(i).*t)-(p/((power((1-power(p,2)),(1/2)).*(sin(wd(i).*t))))))); 

Ct(i)=(1/k(i)).*(((-1/t)+exp(-p.*wn(i).*t))).*((((wn(i)/power((1-power(p,2)),(1/2)))+(p/(t.*power((1-

power(p,2)),(1/2))))))).*(sin(wd(i).*t))+(1/t).*(cos(wd(i).*t)); 

Dt(i)=(1/k(i).*t).*(1-exp(-p.*wn(i).*t)).*(p/power((1-power(p,2)),(1/2)).*sin(wd(i).*t)+cos((wd(i).*t))); 

end 

A 

B 

c 

D 

At 

Bt 

Ct 

Dt 

pp=load('C:\Users\acer\Desktop\AB MATLAB\bhuj acc.txt'); 

fori=1:1:3401 

for k=1:1:4 

cpi(i,k)=pp(i).*c(k); 

end 

end 

time=(0:0.005:17); 
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fori=2:1:3401 

for k=1:1:4 

dpi(i,k)=pp(i).*D(k); 

end 

end 

fori=1:1:3401 

aui(i+1,1:4)=A(1:4).*dpi(i,1:4); 

end 

ui(1,1:4)=dpi(1:4); 

bui(1,1:4)=B(1:4).*dpi(1,1:4); 

fori=1:1:3400 

for j=1:1:4  

ui(i+1,j)=aui(i,j)+bui(i,j)+cpi(i,j)+dpi(i+1,j); 

end 

bui(i+1,1:4)=B(1:4).*ui(i,1:4); 

end 

clc; 

ui(1,1:4); 

plot(time,ui); 

end 

Velocity Responses (for El-Centro) 

 

Figure 19: Velocity (V1) vs Time 
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Figure 20: Velocity (V2) vs Time 

 

Figure 21: Velocity (V3) vs Time 

 

Figure 22: Velocity (V4) vs Time 

Mat-Lab Coding 

fori=1:1:6001 

for j=1:1:4 

 velocity(i,j)=ac(i)/wn(j); 
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end 

end 

time=(0:0.005:30); 

plot(time,velocity(1:6001,1&2&3&4)); 

Velocity Responses (for Kobe) 

 

Figure 23: Velocity (V1) vs Time 

 

Figure 24: Velocity (V2) vs Time 

 

Figure 25: Velocity (V3) vs Time 
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Figure 26: Velocity (V4) vs Time 

Velocity Responses (for Mexico City) 

 

Figure 27: Velocity (V1) vs Time 

 

Figure 28: Velocity (V2) vs Time 
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Figure 29: Velocity (V3) vs Time 

 

Figure 30: Velocity (V4) vs Time 

Mat-Lab Coding (for Kobe) 

function [ ] = kobevelocity( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\Kobe acc.txt'); 

wn=load('C:\Users\acer\Desktop\AB MATLAB\wn.txt'); 

fori=1:1:3001 

for j=1:1:4 

vel(i,j)=ac(i)/wn(j); 

end 

end 

time=(0:0.005:15); 

plot(time,vel(1:3001,1)); 

end 

Mat-Lab Coding (for Mexico City)  

function [ ] = mxcoctyvelocity( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\mexicocity acc.txt'); 

wn=load('C:\Users\acer\Desktop\AB MATLAB\wn.txt'); 
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fori=1:1:10001 

for j=1:1:4 

vel(i,j)=ac(i)/wn(j); 

end 

end 

time=(0:0.005:50); 

plot (time,vel(1:10001,4)); 

end 

Velocity Responses (for Bhuj) 

 

Figure 31: Velocity (V1) vs Time 

 

Figure 32: Velocity (V2) vs Time 

 

Figure 33: Velocity (V3) vs Time 
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Figure 34: Velocity (V4) vs Time 

Mat-Lab Coding (for Bhuj)  

function [ ] = bhujvelocity( ) 

ac=load('C:\Users\acer\Desktop\AB MATLAB\bhuj acc.txt'); 

wn=load('C:\Users\acer\Desktop\AB MATLAB\wn.txt'); 

fori=1:1:3401 

for j=1:1:4 

vel(i,j)=ac(i)/wn(j); 

end 

end 

time=(0:0.005:17); 

plot(time,vel(1:3401,4)); 

end 

CONCLUSIONS 

Based on the investigation carried out in the forgoing chapters on Dynamic analysis of a G+3 RC frame, 

following conclusion is derived.  

• Significant seismic response of the structure (G+3) RC frame. 

• We evaluate the lateral base shear of the building in different zone, II, III, IV, V by seismic co-efficient method (IS 

1893:2002 part-1) and compared with each other and concluded that as the zone increases the base shear values 

increases also. 

• To get the storey shear forces of each mode of the building, a step by step procedure of response spectrum 

analysis are conducted and plotted those through mode shapes for different zones, II, III, IV, V. 

• Up-to above portion it is concluded as a static analysis of the frame through Indian standard code method by using 
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Mat-Lab (2013a).  

• After getting these, we plot the time history responses of the building for different earthquakes (El-Centro, Kobe, 

Mexico-City &Bhuj). From here we generate the acceleration, velocity, and displacement curves for above 

earthquakes by using Linear Interpolation Method, as well as comparing them with each other. 

• This time history response is known as Dynamic analysis of the building. 

• At last we can easily say that time history analysis is more accurate than codal method because of, here we get the 

actual responses for the different earthquakes.  

• As well as we know that the BHUJ earthquake is originated from zone V so its displacement and base shear 

values from dynamic analysis are less than the Indian standard code method, which is more accurate.  
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