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SARPOLZAHAB GROUND MOTION

Armin Bebamzadeh, Ph.D.
Earthquake Engineering Research Facility
Department of Civil Engineering, University of British Columbia, Canada

Abstract

This short report shows the response spectra and ground motions time histories during Sarpolzahab
earthquake. All the raw records were obtained from Iran Strong Motion Network by Road, Housing and
Urban Development Research Center (BHRC). A clear near fault effect is observed at Sarpolzahab
station which is reflected in response spectra and time histories.

Introduction

A devastative earthquake occurred on November 12, 2007 near the Iran-Iraq border in northwest Iran
with magnitude, My =7.3 at depth of 18km with epicentral Latitude = 34.81 and Longitude = 45.91 3
according to BHRC.

Response Spectra

All ‘raw’ records were obtained from BHRC. The records are first baseline corrected and filtered with a
4"- order Buttersworth bandpass filter from 0.1-25Hz.

Figure 1-a to 1-c shows the pseudo-acceleration, pseudo-velocity, and displacement spectra respectively
at Sarpolzahab station (record number = 7384/01) of the corrected records. Table 1 lists the detail of
Sarpolzahab station according to BHRC. Table 2 shows the maximum peak ground acceleration of raw
data. The corrected peak ground acceleration, velocity, displacement, and significant duration are shown
in Table 3.

Figure 1-a compares Sarpolzahab station spectra with design spectrum at the region. The design spectrum
was obtained from Iranian Code for Practice for Seismic Resistant Design of Buildings (Standard No.
2800, 4™ Edition). According to the Iranian Code, ‘High Seismicity region’ with PGA = 0.3g and Soil
Type = Il are used to obtain the design spectrum at Sarpolzahab station.

Figure 2 compares the pseudo-acceleration spectra at 6 stations with highest recorded PGA. The details
of these stations are listed in Table 4.

Ground Motion Time Histories

Figure 3 to 5 illustrate corrected Sarpolzahab station records for Longitudinal, Transverse, and Vertical
components. For each record, acceleration, velocity, and displacement time histories as well as Husid
function are plotted. Figure 6 shows the Fourier transform of corrcted records.



Table 1. Sarpolzahab Station

. . . Max. Epicentral
Séaoté%n Slflztrlr?en Latitude | Longitude (r\n//ssge%) S_tratlzn R?\(I:(())rd PGA Distance
yp ' (cm/sec?) (km)
SPZ Sarpolezahab 34.46 45.87 619 SSA-2 | 7384/01 684 39
Table 2. Uncorrected Sarpolzahab erathquake, record number = 7384/01
Longitudendal Transverse Vertical
Peak Ground
Acceleration (cm/sec?) 684.42 553.62 385.24
Table 3. Corrected Sarpolzahab erathquake, record number = 7384/01
Longitudinal Transverse Vertical
Peak Ground
Acceleration (cm/sec?) 686.47 >63.38 324.93
Peak Ground Velocity
(cm/sec) 45.56 52.79 28.31
Peak Ground
Desplacement (cm/sec) 31.05 17.59 19.64
Significant Duration
10.85 9.85 10.54
Ds.95 (Sec)
Table 4. Sarpolzahab Station
. . . Max. Epicentral
Séegéoen Slzlitrlr(])en Latitude | Longitude (r\n//SSBe(z:) S_tratlzn Rel\(lzgrd PGA Distance
yp ' (cm/sec?) (km)
SPz Sarpolezahab 34.46 45.87 619 SSA-2 | 7384/01 684 39
GRS Goorsefid 34.22 45.85 403 SSA-2 | 7377/01 309 66
KRD Kerend 34.28 46.24 800 SSA-2 | 7302/01 261 66
JAV Javanrood 34.81 46.49 298 SSA-2 7398 207 53
LUM Loomar 33.57 46.82 413 SSA-2 7385 139 161
KRM2 | Kermanshah2 | 34.36 47.12 - SSA-2 7410 124 122



http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/SPZ?c=3302
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/SPZ?c=3302
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/GRS?c=2936
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/KRD?c=1638
http://smd.bhrc.ac.ir/Portal/en/Records/Details/7302-01?c=12118
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/JAV?c=1629
http://smd.bhrc.ac.ir/Portal/fa/Records/Details/7398?c=12240
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/LUM?c=3275
http://smd.bhrc.ac.ir/Portal/fa/Records/Details/7385?c=12235
http://smd.bhrc.ac.ir/Portal/fa/Stations/Details/KRM2?c=1631
http://smd.bhrc.ac.ir/Portal/fa/Records/Details/7410?c=12241
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Figure 1. Corrected response Spectra, Sarpolezahab station, record number = 7384/01
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Figure 2. Corrected pseudo-acceleration spectra at 6 stations with highets PGA
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Figure 2. Corrected lateral acceleration, velocity, and displacement time histories , and Husid function,

Sarpolezahab station, record number = 7384/01
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Figure 3. Corrected transverse acceleration, velocity, and displacement time histories , and Husid function,

Sarpolezahab station, record number = 7384/01
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Figure 4. Corrected vertical acceleration, velocity, and displacement time histories , and Husid function,
Sarpolezahab station, record number = 7384/01
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Figure 5. Corrected Fourier transform, Sarpolezahab station, record number = 7384/01



