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1. Corrected peak ground accelera-

Fig- 2° ! . _
rions with respect to epicentral distance.

seen from the Figure that the maximum
herizantal peak ground acceleration of

0.4k & is recorded at Petrovac, which 1is
31 km far from the eart_:hquake eplcenter.
Two closer sites at a distance of 21 km
29.5 km also located on characteristic
gﬂj.haVE'maximum peak ground accelera-
rions of 0.36 g and 0.29 g, respectively.
ror the vertical peak ground acceleration
components, the maximum peak ground
scceleration is recorded at Ulcinj-1 (22,5
km) and it is 0.36 g, while considerably
jower values of 0.24 g and 0.20 g are
-btained at Bar and Petrovac, respectively.
By comparison of the peak ground
sccelerations of the three components at
‘he two rock sites of Ulcinj-2 and Herceg
Novi, which are 20 km southeast and 70 km
~orthwest of the earthquake epicenter 1t
can be seen that the larger ones are at
the further-distant site. It should be
noted that peak ground accelerations of as
mich as 0.27 g (NS) and 0.17 g (EW) are
obtained for the recording site of Stom,
which is 146 km far from the earthquake
epicenter. This data scatter of peak
ground acceleration in respect to the
epicentral distance points that the
sh’ortrer distance to the fault rupture
along which the motion process OCCUILS
might be a better distance parameter. This
distance can be determined either based on

~ the ground surface manifestations of the

- ruptured fault or from the earthquake

 aftershocks distribution. In the considered

.3 .;-?;i'_-_‘_-;ssfi-ﬂﬁe the rupture process developed
I AR gthe fault line in the sea floor, the
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F}g. 3.2. Corrected peak ground accelera-
tions with respect to fault distance.

are the peak ground accelerations 1in respect
to the fault distance. It can be seen from
the Figure that the data scaleer with res-
pect to the shortest distance is consider-
ably smaller.

To' verify the above presentation, Fig. 4
shows the same data together with several
attenuation curves using the shortest
fault distance as a  variable. It is
obvious that the peak ground accelerations
are within the zone enclosed with those
curves. However, the comparison of the
data with the individual curves shows that
the least coincidence is with the curves
suggested by Bolt (3) and Campbell (4),
i.e., it is evident that the suggested
relationships have a tendency tO underes-—
timate the peak ground acceleration close
to the earthquake origin. 1t is also
similar with the Joyner and Boore (5)
relationships, except that in thig case
the data discrepancy 18 smaller com?ared
to the two previous Ones. Unlike this, the
relationship suggested by Esteva (6), tends
towards overestimating the peak ground
acceleration taken closer to th? fgult
line. However, One€ should keep 1N mrn?
that the insufficient number of data, 1n
particular those taken cl?se t? the faukt
rupture zone and in the direction norma
o the fault line, 1t is still d1§f16U1t
to establish a general relationship f?r

the peak ground accel '
for the territory of Yugoslavia, and for a

magni tude equal to or larger than 7.

3 ANALYSIS OF ENERGY PARAMETERS
AND SIGNIFICANT-DURATION

gineering vi3wpéiﬁt,23pressing the
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parallel to the fault line, it can be seen
+hat the sbtained values are approximately
same order for the s1tes ot
[Mciﬂj'z and Herceg Novi, while for the
prownik site the obtained parameters are
The significant

Du
considerably smaller.
a1l three sites for the

dJuration of
resultant horizontal component Tanges
sec and can be

hetween 1, ) sec and 12.60
ro the time duration of the

or the two strongest

the comparison of the

(mmre5ponding parameters of the three

characteristic entl sites, which ‘are
parallel and close to the fault line,

shows that the highest values are obtained
for the Petrovac site, which 1s at an
epicentral distance of 31 km or at a fault
distance of 16.5 km. Lower parameter

values are obtained for the Bar site, wilth
an epicentral distance of 21 km ape 3
fault distance of 18 km. The lowest values
are obtained for the Ulcinj-1 site, for
hich both distances are 22.5 km. On the
other hand, the significant duration

values show an opposite tendency of
decreasing, whereat the obtained resultant
horizontal component values are i W
20.96 and 12.24 sec for the sites of
Ulecinj-1, Bar and Petrovac, respectively.

The energy parameters of the remaining
sites in parallel direction, at an
epicentral distance larger than 100 km,
are approximately the same of larger than
t?ose obtained at the two sites of
T@tograd—l and Titograd-2, which are in a
direction normal to the fault line and at
a distance of 62 km (see Table 2).

As a result of the analysis of the
energy parameters of the individual sites
within the narrower and wider zone of the
fault rupture, it can be assumed that the
?tretching direction of the fault rupture
is from the southeast towards the north-
west end along the fault, which coincides
with the maximum seismic energy proparc

gation direction,

approximately
ters for the two rock sites, which are 83

km far from each other and correspond to
ﬁhe end points of the rupture part of the
fault, it can be explained the occurrence

'pf the heavy damage and failure of struc-

Therefore, based on the
same values of these parame-
s0il sites that the major part of

tures along the whole length of the Monte-

negro coast.

L, ANALYSIS OF FREQUENCY CONTENT
OF RECORDS

As previously stated, the frequency

~ontent of the ground motion at a site 18

imary importance for explaining the

Of DT
earthquake. For

demolishing effects of an
that purpose analysis of the frequency

content of the considered records has been
carried out to determine the correspondlng
power spectral density functions, which in
the distribution of the

or power of the ground

motion by frequencies. The total area
enclosed by the power spectral density
function gives the mean squal€ value of
the datx, f.e., if only the portion of the

record with the significant duration Tgg
d the same value 18 equal to the

given in Eq. 3.
density

turns gilves
average energy

is analyze
squared RMS-acceleration,

The obtained power spectral
functions are normalized to have a unit

area so that each discrete value of the
functions ordinate, for a certain frequen-
cy, is a percentage of the harmonic energy
participation in the total motion energy.
Generally considered, the spectra obtalned
for the individual sites show wvarious
energy distribution in respect to the same

components for different sites, while for
some sites the energy distribution differs

by components. The five sites closer tO
the fault will be paid psarticulaz sttenilon.
are the

presented in Figs 7 and 8
obtained normalized power spectra for the

horizontal components and the amplifi-

cation functions for the corresponding

sites determined by the one€ dimensional

theory for S
direction. The presentation is given up

to 6.0 Hz, &ince 80 to 97 ¥ “nf the

total motion energy of all the considered

sites is within the shown frequency range.

It can be seen from the spectra of the three
the

- 80%, see Fig. 7) 18

motion energy (70
£ 0.8t 2D BE,

within the frequency range O
whereby some components have enormous

energy concenftration in-one or two Narrow
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gn conclusion of the performed invest
1Ons and the obtained results on [he..;
recorded dccelerograms it can be ghssy

that' the Montenegro earthquake is-.ﬂf
1.11111E1§hock event consisting of Se‘{elsz
Individyal shocks. On the basis ¢ i

:Ealyzef;l Peak ground acceleration & i
thergy Parameters, it has been four ;J
A% the fault distance is a bette’ °
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Fig. 8. Correlation of normalized power density spectra and amplification functions for

bedrock sites.

distance that the epicentral distance 1is.
Considerably larger energy parameter
values for some of the sites can be
explained by the amplification effect of
the site soil conditions. It is evident
from the normalized power spectra, where
the motion energy is concentrated 1n
narrow frequency intervals, which corre-=
sponds to the vibration characteristics of
the soil deposit.
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