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Acceleration at the ground due to seismic vibrations at
the time of an earthquake is recorded by accelerometers
in the area. The history of development and installation of
these stations in the world dates back to the 1930s and in our
country to the 1350s. The acceleration response spectrum
is the maximum values of the acceleration response of a
number of systems of one degree of freedom with a certain
damping, with different natural vibration periods that are
exposed to the same input vibration. Acceleration response
spectrum of a single time-history, which is related to a given
earthquake at a specific recording station, has a jagged shape
with distinct peaks and valleys.

By averaging a large number of these spectra, which
represent the desired ground motion for a specific site but
belong to different ea rthquakes, a spectrum is obtained
that is used for design and evaluation and is called the
design spectrum. These design spectra do not represent
the acceleration respo nse time response of a particular
earthquake, but rather represent the general characteristics
of the ground motion at the site for a reasonable range of
expected earthquakes. The acceleration response spectrum is
of great importance in seismic design due to its relationship
with the maximum inertial force created by an earthquake.
There is no comprehens ive research on the need for
changing the design bases earthquake in Iran, except for few
studies by Zafarani and Dehnamaki (2012) and Zarrineghbal
et al. (2021), which show the importance of the issue. For
example, Zafarani and Dehnamaki (2012) has developed
hazard curves and uniform spectra for three selected sites
located in different seismic provinces across the country.
Then, the hazard curve s are compared with each other
and are investigated to see how they change in different
probabilities to answer the question of whether considering
the risk level of ten percent in fifty years, creates a uniform
seismic safety margin across the country.

Unfortunately, so far in Iran, a comprehensive study on
the shape of the standard design spectrum based on data
recorded on the Iranian plateau has not been done. Here,
we perform statistical analysis based on what has been
recorded from the Iranian earthquakes until now in order to
determine the condition of the existing design spectrum of
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standard No. 2800 from a statistical point of view. In other
words, in this project, it is examined whether the obtained
statistical spectrum, based on the recorded time-histories, is
in good agreement with the proposed design spectrum of the
standard No. 2800, Edition 4. It is worth noting that due to
the small number of records with type IV site condition, the
results of this study do not have sufficient credibility for this
type of soil and is provided for research purposes only until
further details became available.

Examining the level of the dimensionless spectrum
relative to acceleration for accelerometers recorded in
Iran is one of the ways that can determine the adequacy or
inefficiency of the existing spectrum.

Given that displacement-based design has been of
interest to engineers and on the other hand, the displacement
spectrum obtained through the standard 2800 acceleration
spectrum is unrealistic in shape and amplitude, therefore,
the proper shape of the displacement spectrum has been
studied using the available high quality records. Finally, in
this project, additional explanations are provided regarding
the response spectrum of rotation and how to consider the
effects of orientation and vertical spectrum development.
According to the new applications of direction conversion
coefficients from geometric mean to maximum load for the
first time, the ratio of maximum value to geometric mean of
the Iranian records has been investigated.

Keywords: Acceleration response spectrum, Displacement
spectrum, Iranian plateau, Horizontal spectrum, Vertical
spectrum

i

i  RCECWA
Category 2 Centre o oA

under the auspices *  Risk Management and Resilience
of UNESCO . f

or West and Central Asia

] A8 55 D yge Gl OS50 oals S glaesls bl oo laslisl
Syl 5l eolaw!l ol jer as 039> (w0 Bues Gudsd @ Lo ol plo
2 &bl I (ctmghy o3sn cal 5o 0l 25z (515 g lulid)lS
Moy eiz) Ceol o C Glpl sladlil; 5l eSl azst el
b (bl sBw0 5l a5 0gd attine b 85 waled: & yge (s
S ghion oy p oien (rl 0 SN0 ple 4ol (Jalid 4z 352 ge
b b 55 il oad Cud glwo 55, (el enel Ceny il L
Sl slass a4y a3 b el (53 LLE ol YA« o laslis] golgaiy
Sl S g9 ol sl adllas (pl ls IV g4 oKSLs L sl ,o5
slrools ol cawny Sladss Blaal gl e g e S5 Lol
6‘).: A_AL.M:AJMOM Mgdﬁ}oc]a»uw)fw‘cw 43‘)‘6M
L aslie g cails g 0bsS slasg p 0 oyl pl jo ouids cd slacuslBols
A5 asin |y 09250 b ol BL L colas

i e 850 (olrale e Shb ST 4 ag L
ol b &b 5l eelawsd bl b b 5l el ony
B2l o pl pl ccanl 28lg e aisly g IS o YAL e o il
collae CeaSL las oS ) Sl eoliiul b lral b casle IS
u...’a O 9990 LSLQW )l 65‘5 B ! AJ; )‘)5 daxlas Syee
as ML‘GA A.».Lu gSl-ést*-’ 0)30 )J 03 djl)‘ )JQLO.A JA- \))‘\hl—a—wl
b ool (Lbal 4 e 2lg) (2l cpl 5l eolatal
L oo Ll aule aily 09 b sloojles >l (o a5 s oo &l ) (g0b;
aos oo &l dhaie 8 ol oud glulas slaojle

ol b pgaz 0 (LSS Slwog wigp opl jo coles o
Wl b dxwgi 5 G pdiiuar Ol 85I )8 0geu g 4l )98
S e o ol wax gleo )5 4 axg bl cads &)
Ao Hlade Comd b sl 6l e 181 ain 4 swass (Sl
G P )R U‘)"‘ (_gLﬁé)jS) ‘5....:..\.& uj;L..n O

el )l O ol aly b Ol mul b i gulds ol
B ads (il

S10d2Y 120252y JO Livuung



