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Figure 1.18: .Near—ﬁeld vs. far-field ground motion features

1.6.3. Challenge in Design

As a consequence of the above mentioned differences in ground motions,
there are some very important modifications in design concept (Fig. 1.19)
(Gioncu et al, 2000):

(i) In near-field regions, due to very short periods of ground motions
and due to pulse characteristic of loads, the importance of higher vibration
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Figure 1.19: Near-field vs. far-field structure behaviours

modes increases, in comparison with the case of far-field regions, where the
first fundamental mode is dominant. For structures subjected to pulse ac-_
tions, the impact propagates through the structure as a wave, causing large
localized deformations and/or important inter-storey drifts. In this situa- A
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Procedure for calculating the local magnitude , M|

1. Measure the distance to the focus using the interval time berween
the S and the P waves ( S — P = 24 seconds )

2. Measure the height of the maximum wave motion on seismogram
( 23 milimeters )

3. Place a sraight edge between appropniate points on the distance
(left) and amplitude (n ght) scales 1o obtain magnitude My = 5.0.

o

10 Amplirude =23

Figure 2.1 Example of -he calculation of tr= Richter magnitude

(M) of a local earchz:ake (after Bolr,198¢; .
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m, M, M, M, .|. .M, |Epicentral
| (dyne-cm) | Intensity
I,
4.0 4.3 3.0 4.1 o 10™ v
4.5 4.8 3.6: | 4.5 102 _ v
- 5.0 5.3, |- 4.6 5] g2 | - 102 VI
7/\' 5.5 s.8 | 8.6 i 5.8 10% VII
. e :
\ | . ;
f,{' \)( 6.0 6.3 6.6 6.6 |- 10® VIII

g y*(.-" , 6.5 " 6.8 7.3 | 7.3 107 IX-X

g7 Vx/‘,\d 7.0 | 7.3 8.2-| 8.2 107 |  XI-XII.

'\j - T -1l Equ1valences between magnitude scales and intensity
/// _ ' . for" plate boundary earthquakes [Krinitzsky, 1993a; Nuttli,
/T © 1987]. '

m o owme b oMl m M |Epicentrar |
‘ ’ {(dyne-cn) | Intensity
- I,
4.0 - 2.9 3.8 10 Iv
4.5 - 3.4 |. 4.1 10* v
5.0 - 4.4 ‘4.8 10™ vl
5.5 - 5.4 5.4 10* VII
e 6.0 | - 6.4 .| -6.1 102 . vIII
6.5 - 7.4 | ‘6.8 10 IX-X
7.0 - 8.4 7.4 107 XI-XII
Table 2.2 Equivalences between magnitude scales and intensity

for interior plate earthquakes (Krinitzsky, 1993a; Nuttli,
1987].

* M_ generally not used in plate interior.
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