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Figure 2:

Motions caused by Body and Surface Waves
(Adapted from FEMA 99, Non-Technical
Expilanation of the NEHRP Recommended
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Procedure for calculating the local magnitede , M

1. Measure the distance o the focus using the interval ime berween

the S and the P waves ( 5 — P = 24 seconds )

2. Measure the height of the maximum wave motion on seismogram

{ 23 milimeters )

3. Place a straight edge between appropriate points on the distance

(left) and amplitede (right) scales w obain magnitude My = 3.0
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= Displacement of the pendulum is
proportional to ground motion V,

= If Tof pendulum > T of ground motion —— WM" .
and if appropriate damping for the i ﬁ P Taps
pendulum is chosen, this type of :ar.cm:/ -t eonl hat b Toknes
seismogram is called Displacement = s — ':

Seismograph or long period LNTAW

seisomograph.

« If T of pendulum < T of ground motion e E
and it appropriate aamping for the
pendulum is chosen, this Tylpz of
seismograph is called Acceleration

Support Moves

. Spring Flexes
5q|smnqraph or short period Tais Weight
seismograph. Does Not

Mova

« If T of pendulum = T of ground motion Hinge | o= \
and if appropriate damping for the |
pendulum is chosen, this type of
seismograph is called velocity

Seismograph . e ——

Base Moves,
Vertical Mction




www.NoavaranGermi.ir

A

IIEES
beheshtikhah@gmail.com olgs g G Some
Rsco:aoelog ON AR240 Ls")'w M 9 “)9")) J"'OLQ'A -
n . cps . e ~ N
3 =8:A6N$PR|'J(|;CAL w‘ rga.b.u JJLS LQ.Q&MJ
0.5+
o)
© 0.5
z
5
g e T I L T N R R
“d‘ TIME IN SECONDS
=t CALCULATED RECORD
<< 0.5 fn = 10 cps
£ =1.0 CRITICAL
DAMPING
0O -
0.5+ |
Influence of Accelerograph frfequency Response
on
1.0




www.NoavaranGermi.ir
o)lS.s o))J LQLQ‘.Q:[S.»_.»Q Csln> IIEES

beheshtikhah@gmail.com olgs g G Some

High-sensitivity seismograph] |

T

Observable

Microearthquake Saturated
Strong-motion seismograph
Not observable Large earthquake
I 1 i » Unsaturated
¥ }
b 7’
™ -

Only rapid motions are recorded

oo Sl YL el b0l slalans 0,65, il S, a3y 51 O
s 00 BB (698 &S 1> slealliws 5,65, il S5 dy)y ST O




www.NoavaranGermi.ir
[ & o & m&

beheshtikhah@gmail.com olgs g > Soa

Al (Sweloo s Ol Jie b Seliwl oy (il 5 oo wilgy o

@ S oo aggly lgs oo il S 51 Lol Solinl Ol 6.5 o3l b O
2,5 10y e 05

Oy S oKiwd JP 09.7:.:4\Ju‘5.> P LSi"AL“"“) g_;L.M: LS)““f o)‘do‘l.: [



www.NoavaranGermi.ir
A\

A )U IIEES
beheshtikhah@gmail.com olgs g G Some

JL e John Freeman Lug Kol oKws pdgl O
Sl NAYY Jls Yo jo o a5le g0 VAT
5 ol calizee bl jo Lalliws cual ez 40 ,L dsl
ol Voo as (s 5 el EL-Centro ales
A Sl gg8 ad ) opdgl VAYY




www.NoavaranGermi.ir

0L §lgil

A\

IIEES

beheshtikhah@gmail.com olgs g G Some

koKws cua Jomo O (NS T SMA-1 o

(W o5l 51 ;99) (re 55, 2 SMA-2 o
ey JEl 2 SMP-1 o

obsS o ezl 3 SMA-3 o

b sle plesle 4 PDR-1 o

o b b oo o ojl 5 DSP-3 o
g allg 0 o DSA-3 o

(o 2N s SSA-2 O

CMG-5TD o

o 4 aee— Guralp o




Strong Motion Accelerograph

6,000 installed in 70 countries

Dynamic Range: 0.01g to 1.0¢
Natural Frequency = 25Hz

Optical Recording
on 70mm film

SMA-2
Strong Motion Accelerograph

Dynamic Range: 0.01g to
1.0g

Natural Frequency = 25Hz

Magnetic Tape Recording
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Natural Frequency

50 Hz*

Bandwidth

Damping

DC to 50 Hz (3dB point

70% critical*
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Tabas earthquake (16 September 1978) Zanjiran earthquake( June_20, 1994)
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Rudbar Earthquake (20 June 1990) Bam earthquake (December 26, 2003)
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