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Inst Type
origin Time : 2002/06/22 02:58:20
L
CoMP L1
Avaj Station 35.580 N 49.220 E  Altitude 1904m  Azimuth L 119 T 209
Epicenter 35.710 N 49.020 E FD Km mb Ms Mw M MLG. 2(BHRC )
MSTR _PERIOQD = 020 DAMPING = 640 -
NO. OF POINTS = 1177 DURATION = 58. 880

UNITS ARE SECONDS AND G/10

> LYY s slows

0 0 0 0 0 0 0 0 0 0 0 0 0 0
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0 0 0 0
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by 5l (8929 S yg0 40) Wiz oS @ by e slas sla slis b oS o SL 1, Command Window L.
2sd la (LS sl
clear all

QS5 ool (3 sla piie 5l ooz a5 B wsS o SL 1, WOrKSpace Lo js 3490 slo picie oled
close all
oy 8 sla JSs (69, wam oS sla IS5 B o (o |y (L3 sloaS 5l ens v,y sl (FIQUIe) s oles
2O gl
fid = fopen('J:\Guilan University\SSA2\2749-1.V1');
e 4o 90,5 5L J\GuUIlan University\SSA2\ ..ol 511, VI cw s b Kobes ofiws >, b1
(oS Cdo ' 0929 a) 03S (0 O S fid
a = textscan(fid,'%f',12046,'headerlines',27);

wlyo (6,085 ol sl wiler) Hlaw 4 e Ojgo ) 0gr 0l 0,53 fid goxio o aS |y BOlS >, LB
0f) o Licl sae VY-8 5 oais Llais o (Neaderlines) Jgl L YV 5l il cpl jo ilgs o (b w5k



www.NoavaranGermi.ir
Pl 0,65, (9> mled 9 (ls> %
MatLab s

beheshtikhah@gmail.com olgs Sy > Soa

A=a{l};

A ).a.xa..o )29 03 6&'& WJB L J.}M G k)"‘ L: aS Sl (MatLab uag@?u) S| Ce” WJS 6‘)‘0 a ).A.&&A
9 a3 (ACCEleration)

dt=0.005; t=0:dt:(length(A)-1)*0.005;
bl g oo o0 (D) Gloj o8 L1, Tl joliie ol (sl il pasetio 55 e jomme el o3Y Ol o j5liaio &y
il oo A oy Jsb
253 o Command WIindow L ot s ol 5l 6 5 5l> el (Semicolon) ; cwdle
Figure(1); plot(t,A,'-g','LineWidth',2);
&5 (@) jw 5, 5 ¥ (LiNEWIAEh) culxs @ Jloges pl 0gs o aslo PIOT jgiws b loy blie jo olis loged
A aalg osls Liales figure(l) o a5 og anlys (-) s bas & 90
print(Figure(1),-dbmp’,'unfiltered','-r200";
el 0 03 CUITENt Directory .ol o unfiltered sL L s BMP cw 3 b ons guny jloges
save (‘RawData.mat’, 'A','t", 'dt");
mat cw,s L RawData sl 4 Lk o Ko slbas o coliiwl jglaie 4 (lags WoOrkspace ,o)t 3 A sls s
solazwl l0Ad jgiws 5l e cpl Slo 5L sl 09d 0 0,3 CUIrENt Directory .ol ,o (MatLab ogass)
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9 ) Syge 4 A e (S Jle30 MatLab s 1) SeismoSignal 5l 65 29,5 BB eelytu a5 Syee
Sgds oo Ol MatLab

g o 033 (e £95 ) AL e d by (Olid 5 oley) Gsiw 35,0 Ysere S€ISMOSIgNal >5,5 L skl
S o (Olsgh) Jol b 5l ok Matlab 531 a5 o cplpls wes o plis |y giw ,o oy g ob (b1 gl s oS
S,
:eils aaply> sl Seismo.dat g5 LG el v 5,5 3]
fid = fopen('Seismo.dat’);
a = textscan(fid,'%f',20000000, headerlines',1);
D5 (o0 0,3 A O g 0dd oilgS oy Slo alys 6,188 el g3l aiilen wlacl plod g cuis odilgz> « b1 Jol o>

a=a{l};
A =a(2:2:length(a))";
t = a(l:2:length(a))’;
alps 5 oles Jsl alys @ syl ile 55 393 i (K055 5l 59 ol el ¥ el QLS 5 ploj Julii @ o5 b

pgd al0 A gl p 1 (el ol ool alho g plo pgw aly0) 058 o LSS BT L Oy0 (o a aS el Ol pgo
cos ol 0gh e odilgs STEY 68 L g oo bl Jgl aslyo T gl 0gd oo 0ailys STEY o5 L g ooy Sl

Gl ess) AranSPOSe) solesl s acwles sl (piusS L QUOLE) ' codle 095 o b g A i le g0 4 o @ L Sl
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ol dy sl ole
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INPUT Ideal Filters OUTPUT

O fdesign.lowpass

2w
T w2
Hlw)
— I ’/\ N 3
W, wobz " i M
m
LOW PASS b W T

O fdesign.highpass

,\N\/\W *“‘“‘L_ — AAMAAN -

—_w
W) wowo

HIGH PASS
O fdesign.bandpass
Hlw)
e JT TV
Wy Wp

BAND PASS
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 Filter design is the process of creating the filter
coefficients to meet specific filtering requirements. Filter
Implementation involves choosing and applying a
particular filter structure to those coefficients. Only after
both design and implementation have been performed
can data be filtered.

1 All of the filter design functions operate with normalized
frequencies, so they do not require the system sampling
rate as an extra input argument.

Harry Nyquist

O Nvyauist frequency (folding frequency), defined as half the
sampling frequency.
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U clc;clear all;
U load RawData.mat
A aslgs sols iales WOrkspace ,o dt 3 A gt slo e &0 opl o 008 oo S50 RawData L O
ik s o w53 RawData.mat L6 LS jo b jgws pl gl oS a5 09l axg5
O h = fdesign.bandpass ('n,fcl,fc2',2,2,10,200) % design
Y (N) il a0 Ggiws ool 4 axg bogd e 8l (DANAPASS) ,3Sile ;b G (Coefficients) colo U
b s el g a5 ol 5logd oo Jlee! 55,0 Ve (FC2) ,38 ol iS58 5,e ¥ (FCL) [J3SYL uils 8
polie cploled jo 0gm o)lg wld Colpo LS jo il o 5 Voo (g,l0 0 digad T 090 pawy CanndsOl uils 8
A dlgs 03 (38 lee L8 SO ol o lgie @ h JUELORNS
O %h = fdesign.bandstop ('n,fcl1,fc2',2,2,10,200) % design
kb Slasis L bandstop Ls o U
O %h = fdesign.lowpass ('n,fc’,2,10,200) % design
s aalys 5L (38 ml) (Wl B SH @ e L35 b als S U
O %h = fdesign.highpass ('n,fc',2,2,200) % design
il aalgs 5L (IS VL) eilS 3 G w ps )35 YL s o U
O Hd = design(h, 'butter"); % implementation
g o0 0,30 HU ki 10 dcgammo ol g 0o o0ls olas! (BUtterworthy e s 50 g4 40 N ils ol o U
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O outButt = filter(Hd,A); % outButt = out put % filteration
S o) A g oo Jleel (oo ol Workspace « load jgws L O3 a5) A cuslfobes 4 HA aLs - O
Dg o 0,3 OUIBULE xite o ooty sl cnllnlis
O figure(1); plot(t,outButt,'--b','LineWidth',2);grid on;
Slp 098 (o0 ) Ky 2l ez b3 90 4 (FiQUre(1)) )V JSs 5o ooy hlie jo oa il coslSulis jlages U
RO PRV oW s | ¢ [0 lo]0 ISR CPRRVIR SRRNK QR
O legend(‘filtered',1);
g o 28LSI lages 4 FIltEred ol (V o,lets Joo) conly oo YU Cond [y loges slegend) Lol U
Q title("Accel);
D9l oo alol Jlages 4 ACCEI oLy lages (title) olse O
O xlabel("Time (Sec)'); ylabel('Accel (m/s”*2)"); grid on;
D9l oo alol Jlages 4 ACCEl (M/SP2) 5 TIMe (SecC) slo ol Jloges w36 5 881 j9om0 oz o s 5 40
O xlim([13 20]);
oS o0 al Vo BY loj b 0gaa |) X j9ee (ZOOM) 25,5 jiolad jelaie 4 O
O print(figure(1),-dbomp', filtered’,'-r200";
O save ('RawandFilteredData.mat’,'A','t','outBultt,'dt’);
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Q fvtool(Hd,'MagnitudeDisplay','Magnitude’);

oS P oolau] Jyvencane| )\ TR f‘).b s gioles LS‘)-.’ O
Q print(gcf,'-dbmp','magnitude of the filter','-r200");

B Filter Visualization Tool - Figure 2: Magnitude Response A - =RNCN X
File Edit Analysis Insert View Debug Desktop Window Help ¥ A x
DER|[HOTNNN\NH 20K | EE BDH0O
R # 2 [0 B &R 5
Magnitude Response
1+ ! __'['.! ........... b Y —

U T |IterV|suaI|zat|onTO0I """"" )

Magnitude
[}
I

0 10 20 30 40 50 50 70 80 50
Frequency (Hz)
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Filter Design & Analysis Tool - [untitled.fda *] = | B e
* —
File Edit Analysis Targets Wiew Window Help Ls‘)_) L}.}‘; Ja_,._?go D
DEeESR| 220X DM ENE: L0 BEiORE| W L ) ‘
— Currert Fitter Information — Magnitude Respanse )WQ S )-«-1-3-9 L5> ).b
e fdatool
Structure:  Direct-Form Il Lt ._____________________:_______:_______i_______:_______: _______
Second-Order | | i i : : i t; ‘O ) D
Sections H . ' -y - , - 0
orcer. 10 5 Hter-Design-and-Analysis Tool 20T )
Sections: 5 E ' ! ! : : : : ! .
L S e S S Nyquist frequency
Source:  Designed | ;
o 5 = S Y b
pooo-eof — : : : ( r 2 ) L"*"‘ )d)
| Store Fiter | 0 10 20 30 40 50 B0 70 80 80
Freguency (Hz)
| Fitter Manager ... |
—Response Type__ Fitter Order — Frequency Specifications— _ Magnitude Specificstions
Lowpass - @ Specify order: |10 Unts: Hz -
= Highpass -
= Wirirauen arder Fa:  |200 The attenuation st cutoff
E—Pm @ Bandpass
Bandstop Optiones Frod: 2 frequencies is fixed at 3 dB
N — -
.Differerdiator - There are no aptionsl Foa o0 (half the passhand power)
@I — Design Metho parameters for this design
et @ IR |Butterwaorth - method.
[l
@ FIR | Eguiripple -
Designing Filter ... Done
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e unfiltered
------ filtered
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clc;clear all
f=0:0.01:100;
fn=20; %L owpass Frequency
n=4; %0QOrder
g=1./(1+(f./fn).~(2*n))."0.5; %Butterworth Lowpass Filter

figure(8);plot(f,g);grid on;
xlabel(‘frequency (Hz)');ylabel(‘amplitude’);
print(figure(8),'-dbmp','Butterworth filter function','-r200';

o 0 ol 138 ol gy a bgw o5 0 8,20 SeismoSignal 3 MatLab el 65 o I?utteworth s o
Dgl oo adgi Vb Ojge 4y sl b iy old jslate 4 i 58
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clc;clear all;close all
load RawandFilteredData.mat
el oo ol Workspace o dt ot 3 A Gla s
V=cumtrapz(t,A);
Dl oo Cawo @ Old Lloges ) e 3l aie
D=cumtrapz(t,V);
T oo Cuss 4y Cop Jloga o s ol Al
figure(1);
plot(t,V,'-g','LineWidth',2); grid on; xlabel('Time (Sec)'); ylabel("Velocity (m/s)’);
print(figure(1),-dbmp',"\el','-r200";
figure(2);
plot(t,D,'-g','LineWidth',2); grid on; xlabel("Time (Sec)"); ylabel('Displacement (m)");
print(figure(2),'-domp’,'Disp’,'-r200');
save (‘AllData.mat’,'A','outButt','t','V','D','dt");
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find D 09400 :Lg)ﬂol.i IIEES

O Hewd (pl 05 e o 2y | cll catin Jlade Gl a5, o Sl SO ‘_s_,l.a alyo o leds find 5w
el 00 00ls yLzs Command Window o il jgws & g0

- 0 A x

o Mew to MATLAE? Watch this Video, see Demos, or read Getting Started,

=

>> clearall;a=[1-22-7682480-9 2]

>> find(a==2)

ans =

>> length(ans)
ans =

3

f:g:»:r-‘

Ol el ¥ laie lls a5 8 (ke 3l ola wlys o jled
sl alyo olaxy 4lgi o Iength sorwd b oplpls sl o
b Shge ol 0 .oﬁ'\ Cowd a1,V Jase L

D aalys 5 o) a\WOrkspace

Warkspace

@.@ﬁ‘|-*|5tack: Base -

Mame = alue Min M ax
3 <1x12 double -9 b
ans 3 3 3
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clc;clear all;close all
load AllData.mat
R=cumtrapz(t,A.”*2)/max(cumtrapz(t,A.*2));
Slade 4 g ool 48,5 Ll Glies mgo g 51 (] dmian Hlade ool Jlo ) bl Sals awlre (sl
N - UL EPeY
figure(1); plot(t,R); grid on; xlabel("Time (Sec)'); ylabel(RMS");
print(figure(1),'-domp’,'Effec. Duration','-r200");
ts=find(0.05<=R & R<=0.95);
SR sl 5l ool ojleds lal Brady 5 Trifunac (s, 51 Ayl jse gloj iy @ a2 b
gl (o 0 gD ts (U yle) juxin 4o g o] Cawd A KRR VAR ISV SR A R IO R SA K V-
Eff Durat=(length(ts)+1)*dt;

S b gez) s 4 (Fge) oy B ogd (o0 0po Sloj o5 10 18 pite (gla )l olaad
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clc;clear all;close all
Load AllData.mat
Al=(pi/2/9.81)*trapz(t,A."2) %Awrias Intensity
PI1=3.14) 258 (oo 0o PI(2G) ;o St pgo Gles JI,S0l (ol )T ol iy 4 a2 L U
PGA=max(abs(A))
0 o3 PGA i jo )] aiin Jladie g o0 codte ADS jgiwo b cualfnlis polio lonl PGA Gy ymi w a> L U
D9 (50
PGV=max(abs(V))
PGD=max(abs(D))
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w02 X

o Mew to MATLAE? Watch this Video, see Demos, orread Getting Started, X

>> g=linspace(-1,1,4)
S =
-1.0000 -0.3333 0.3333 1.0000

f:g:a:a‘

O iy 9 =Y Q] Hade (9 eSS dS (g b 4 wg wales wlo T sl S o giws pl 4 asgi L
Aol ol b aslils sled pu alold b ogl oo dnwlxe (gl 4565 40 Jloo slo asljo g sl Vo] ok
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clc;clear all;
Load AllData.mat
fft_A = fft(A);
Workspace o) sws labises FlI_A Lxe polie 0gd oo 0053 FILA e 0 A L jle 4,98 bous
IRCLIW-SA VR ¥} ZT90 0 O yge 4y aS (losean
ampfft_A=abs(fft_A).*dt;
) e s Bk lauT caws a4 el slael aals conl p3Y el Lalise oy G a,98 bows a5 ol )
o 0,3 AMPIFL_A i [0 500 1S5 b g0 LT aels 4 bgs o dlael coins [, K0ss Z90 e ol slacl
YW
f=linspace(0,1,length(fft_A))/dt ;
Dgd oo il AMPFI_A e la al)0 slows 4 (uilS )5 w831 9 lINSPACE jgio b
figure(1); semilogx(f,ampfft_A);grid on; xlabel(‘freq (Hz)');ylabel('|FFTI);
D9 ey oo )5 g0 a4 (LS 13) X 950 15 o oolwl SEMIlOGX 51 plOt sl
print(figure(1),-dbmp','FFT",'-r200";
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