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4+ Peak ground values of acceleration (PGA), velocity (PGV) and displacement (PGD) Ao )'.’.‘DLM 1
PGA = maxfa(t)] ; POV = maxf(t)| ; PGD = max|d(t)|

4+ Peak velocity and acceleration ratio (vmax/amax) A k_JLo.w A ddion & pw S 2
/ tras |v(t}|
ki a =
#+ Arias Intensity (Ia) byl oas 3

i
I, = | lafet
2g
= Root-mean-square (RMS) of acceleration, velocity and displacement

1 at, 1 1
e = \/t_-[ﬂ aOFdt i e =‘\/t_-[3 v dt ;d,, =\jt_-[3 [ at

r r r




A\

SeismoSignal LS yro [EES

beheshtikhah@gmail.com olgs g > Soa
Sy dob 5
e vgs 6
4,90 b g ()l a7
SVl gy 4 5 Gy b 8
Sew¥lpe mol el 9
10

LY @‘?}le I, Sglae (6,5l lo Cwo,8 Ll culBolis cunl jolB asl O%.‘ O



A

> Js Sle=5L MEES

beheshtikhah@gmail.com olgs Sy > Soa

* Single-value per line input text files

Example file 1 Example file 2
Time Acceleration Velocity Displacenent Acceleration
0. 0o00o 0.00l1 -0.1710 0.0o00o 0.0011
0. 0100 0.0031 -0.4239 -0.00z29 0.0031
0. 0z 00 o.0045 -0.6450 -0.0084 0.0045
0. 0300 0.0043 -0.5071 -0.0141 0.0043
0. 0400 o.0032 -0.0579 -0.0159 0.003z2
0. 0500 o.0029 0.3491 -0.0154 0.0029
0. 0500 0.0037 0.3877 -0.0118 o.0037
0. 0700 0.0037 0.2660 -0.0085 o.0037
0. 0500 o.00l19 o.2502 -0.0060 o.00l9
0. 0900 -0.0005 0.341l8 -0.00z29 -0.0005
0. 1000 -0.0011 0.3910 o.oo07 -0.0011
0. 1100 0.00L13 0.35858 0.0045 0.00l13
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+ Multiple-value per line input text files

Example file 3

acceleration wvaluezs only
dt = 0.005
0.00468 0,01284 0.02032
0.04397 0,0961% 0.029:29
-0,15370 -0,01253 0.09172

A

by B Sle=5L MEES

0.012535
-0.13252
0.26058

o‘yww&w

Exampl e file 4

time + acceleration walues

0.005 0. 00468
0.015 0. 02032
0.025 0. 04397

0.010 0.01234
0.020 0.01953
o.030 0.096189
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y=a0 <.t 1

(22 i) Y=a0+al*X las 2

y=a0+al*x+a2*x"2 s a>,0 3
y=a0+al*x+a2*x"2+a3*x"3 a, a>,s 4
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clc;clear all; SeismoSianal
A ] =1 a1 - ¢y kz Selsmosignal jlsle s o O
a3=1:a2=1;al=1;a0=1; oot s o3 e o 5o 6l i
x=0:0.01:1; OB A 0L lp b Jasais pl ol

o0y 0alo \Lis o aihe e (8l o o

y2=a2*x."2+al*x+a0;

yl=al*x+a0;

yO0=a0;

figure(1);hold on;grid on
plot(x,y3);plot(x,y2);plot(x,y1);plot(x,y0);
ylim([0 4]);xlabel('x");ylabel('y");
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L35 YL eut-off uis,s=Freql

L, b cut-off a5 s=freq2 2

(28 i) 35 ol CUt-Off sl L5 5=freq2 5 Freql s

infinite-impulse-response (IR) . ;L3 ¢lgl O
(L% Liew) Butterworth 1
Chebyshev >

Bessel 3



A\

Butterworth L MEES

beheshtikhah@gmail.com olgs Sy > Soa

o The Butterworth filter is a type of signal processing filter designed to
have as flat a frequency response as possible in the passband. It is also
referred to as a maximally flat magnitude filter. It was first described
in 1930 by the British engineer Stephen Butterworth in his paper entitled
"On the Theory of Filter Amplifiers".

o Butterworth stated that: "An ideal electrical filter should not only
completely reject the unwanted frequencies but should also have
uniform sensitivity for the wanted frequencies".

o frequency response (gain) IS:

clc:clear all;
f=0:0.01:100:
fn=20:
2n n:5;
IS/ 1) g=1./(1+(f./fn).A(2*N))."0.5;

plot(f,9);

G(f)=
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o where w iIs the angular frequency in radians per second and n is the
number of reactive elements (poles) in the filter. If w = 1, the amplitude
response of this type of filter in the passband is 1/¥2 = 0.707, which is
half power or -3 dB.

o Butterworth also showed that his basic low-pass filter could be modified
to give low-pass, high-pass, band-pass and band-stop functionality.

o The frequency response of the Butterworth filter is maximally flat (i.e.

has no ripples) in the passband and rolls off towards zero in the
stopband

1.  Compared with a Chebyshev Type I/Type Il filter or an elliptic filter, the
Butterworth filter has a slower roll-off, and thus will require a higher
order to implement a particular stopband specification,
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Butterworth Chiebyshew type 1 o All of these filters are fifth-
order.
' 1 o Butterworth filter — no gain
0.8 048 ripple in pass band and
0.6 0.6 stop band, slow cutoff
0.4 0.4 o Chebyshev filter (Type I) —

no gain ripple in stop

0.2 0.2
band, moderate cutoff
0 0 :
0 02 04 06 08 1 0 0z 04 06 08 1 Q ChebySheY f"_ter (T_ype
Chubysbev type 2 Ellipti Il) — no gain ripple in pass
band, moderate cutoff
1 L —V o Bessel filter — no group
0.0 08 delay ripple, no gain ripple
in both bands, slow gain
06 ¢ 0.6
cutoff
o4 o4 o Elliptic filter — gain ripple
02 | 0.2 in pass and stop band,
0 0 fast cutoff



VOL1DS FILE: 2749/01

Inst Type = SSA-2 &
Origin Time : 2002/06/22 02:58:20 =\
L ITIEES

COMP L1

Avaj Station 35.580 N 49.220 E Altitude 1904m Azimuth L 119 T 209
Epicenter 35.710 N 49.020E FD Kmmb Ms Mw M ML6.2(BHRC )
INSTR PERIOD = .020 SEC DAMPING = .640

NO. OF POINTS = 11776 DURATION = 58.880

35 Maximum Absalute Velocity: 35.50332243 at 14.66 sec
30

25

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
Time [sec]

350 Maximum Absolute Displacement: 342.22793798 at 58,365 sec
300

250

200

150

100

50

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58
Time [sec]



Baseline Correction Filtering
Polynomial Type Filter Gain
™ Constant Filter T ppe Filter Configuration 1
& Linear *+ Buttenwaorth - ngpass 09
r — ~ Chebyshey " Highpasz 0.2
Quadratic ~ Dassl (¥ Bandpass 074
" Cubic " Bandstop 08
Polynomial Coefficients Order & Frequencies E 0.5
a0 = 0.001 Order ™ 2 T 0.4
al=-0.000 o 0.2
22 =0,000 _0.07 |
23 = 0,000 Frea? / giz
25.00 1
Freq 2 0
Frequency, Hz
0.4 4 . .
031 Maximum Absolute Acceleration: 0,47621592 at 15.37 sec
02 LI W
B 13 (b )
5 0] ) 3 fde ks agen A i an A
B E VI WM Y Ll i
3 -0.17 |
8 E
-0.23
20 il
034 I
0.4 |[
0.5 4 S — S N, SRS e e SRR R B
0 2 4 6 8 12 14 16 18 20 22 24 26 28 30 40 42 44 46 48 50 52 54 56 58
Time [sec]
35 Maximum Absolute Velodty: 22.60372375 at 14.67 sec
30
25
'g 20 1 14
© 15 | ) 1
10 et | hmﬂl
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2 D e Rai i
o g e ¥ D . SN
o 0 & ~n i, . e
S 5
> I b L) v
10 B 'u |
-15
-20 I
0 2 6 8 14 16 18 20 22 24 26 28 30 40 42 44 46 48 50 52 54 56 58
Time [sec]
3503 Maximum Absolute Displacement: 4.53811182 at 14,745 s=c
300 S
E250: =
O, i e
£ 200 e L
2 1
g 150 s L
ko ]
@ 100 i
[s] 1 ’J_/—"‘
50
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Time [sec]
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Time [sec] Acceleration T PR S e O

[m/sec2] «, SeismoSignal |33l 5
0.000000 0.007767 D5 45 ol g 93 D50
0.005000 0.007767 i&ﬁ ji’},‘))f‘. i’!
0.010000 0.007767 T oy ol o 4 ygi
0.015000 0.007767 23 (g0 ALby)
0.020000 0.007767 o Matlab o5 el p3¥ 13 O
0.025000 0.007767 b jla5 29 aihyi ol 48
0.030000 0.007767 S ogh 880 Jyl ot s

005 L5 Laioe lis Lo



