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NGA # Earthquake Name Year Station Name F Magnitude | Closest Dist. (km)
77 San Fernando 1971 Pacoima Dam (upper ) 0 6.6 18
143 Tabas, Iran 1978 Tabas 0 7.3 2
171 Imperial Valley-06 1979 El Centro - Meloland 1 6.5 0.1
178 Imperial Valley-06 1979 El Centro Array #3 1 6.5 129
179 Imperial Valley-06 1979 El Centro Array #4 1 6.5 7
180 Imperial Valley-06 1979 El Centro Array #5 1 6.5 4
181 Imperial Valley-06 1979 El Centro Array #6 1 6.5 14
182 Imperial Valley-06 1979 El Centro Array #7 1 6.5 0.6
185 Imperial Valley-06 1979 Holtville Post Office 1 6.5 75
250 Mammoth Lakes-06 1980 | Long Valley Dam (Upr L Abut) 1 5.9 16
415 Coalinga-05 1983 Transmitter Hill 0 5.8 9.5
418 Coalinga-07 1983 Coalinga-14th & Elm 0 5.2 10.9
459 Morgan Hill 1984 Gilroy Array #6 1 6.2 9.9
568 San Salvador 1986 Geotech Investig Center 1 5.8 6.3
569 San Salvador 1986 National Geografical Inst 1 5.8 7
615 Whittier Narrows-01 | 1987 Downey - Co Maint Bldg 0 6 20.8
645 Whittier Narrows-01 | 1987 LB - Orange Ave 0 6 245
723 Superstition Hills-02 | 1987 Parachute Test Site 1 6.5 0.9
143 Tabas, Iran 1978 Tabas 0 7.35 2
766 Loma Prieta 1989 Gilroy Array #2 0 6.9 111
828 Cape Mendocino 1992 Petrolia 0 7 8.2
900 Landers 1992 Yermo Fire Station 1 7.3 23.6
1084 Northridge-01 1994 Sylmar - Converter Sta 0 6.7 5.3
1085 Northridge-01 1994 Sylmar - Converter Sta East 0 6.7 5.2
1106 Kobe, Japan 1995 KIMA 1 6.9 1
1119 Kobe, Japan 1995 Takarazuka 1 6.9 0.3
1120 Kobe, Japan 1995 Takatori 1 6.9 15
1161 Kocaeli, Turkey 1999 Gebze 1 7.5 10.9
1182 Chi-Chi, Taiwan 1999 CHY006 0 7.6 9.8
1193 Chi-Chi, Taiwan 1999 CHY024 0 7.6 9.6
1244 Chi-Chi, Taiwan 1999 CHY101 0 7.6 9.9
1481 Chi-Chi, Taiwan 1999 TCUO038 0 7.6 254
1476 Chi-Chi, Taiwan 1999 TCU029 0 7.6 28
1491 Chi-Chi, Taiwan 1999 TCUO051 0 7.6 7.6
1483 Chi-Chi, Taiwan 1999 TCU040 0 7.6 22.1
1503 Chi-Chi, Taiwan 1999 TCU065 0 7.6 0.6
1510 Chi-Chi, Taiwan 1999 TCUO75 0 7.6 0.9

VFO



AP 1FY Olmio (1 5b o 4 )1 g ouiv (5 3lw A Cuil Sl K0S g JuS S99 390395 A 5 (g 3 (0 g 0 jbs

1530 Chi-Chi, Taiwan 1999 TCU103 0 7.6 6.1
1548 Chi-Chi, Taiwan 1999 TCU128 0 7.6 131
1550 Chi-Chi, Taiwan 1999 TCU136 0 7.6 8.3
1595 Chi-Chi, Taiwan 1999 WGK 0 7.6 9.9
1853 Yountville 2000 Napa Fire Station #3 1 5 115
2457 Chi-Chi, Taiwan-03 1999 CHY024 0 6.2 19.6
2495 Chi-Chi, Taiwan-03 | 1999 CHYO080 0 6.2 224
3763 Kobe, Japan 1995 Port Island (83 m) 1 6.9 3.3
3965 Tottori, Japan 2000 TTRO08 1 6.6 6.9
4040 Bam, Iran 2003 Bam 1 6.6 1.7
6906 Darfield, 2010 GDLC 1 7 1.2
6962 Darfield 2010 ROLC 1 7 15
8606 El Mayor-Cucapah 2010 Westside Elementary School 1 7.2 114
8130 Christchurch 2011 SHLC 0 6.1 5.6
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Earthquake Year Station My R V T, PGV 4 v°
Name Name $30 '
L'Aquila, Italy 2009 L'Aquila - 6.3 54 717 1.98 46.3 2.1 195
Parking
Northridge-01 1994 Jensen 6.7 5.4 373 3.16 101.5 2.3 100
Filter Plant
Chi-Chi, 1999 TCU040 7.6 22.1 362 6.43 47.6 2 225
Taiwan
Chi-Chi, 1999 TCU065 7.6 0.6 306 5.74 136.5 2.3 0
Taiwan
Chi-Chi, 1999 TCU128 7.6 13.1 600 9.02 60.7 2.2 150
Taiwan
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19299 L."Agquila, Italy earthqguake(M =6.3) L"Aquila - Parking station
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NGA Earthquake Year Station F | Magnitude | Closest | Site

# Name Name Dist.
(km)
171 | Imperial Valley- | 1979 | El Centro- | 1 6.5 0.1 soil
06 Meloland
Geot.
Array
179 | Imperial Valley- | 1979 | ElCentro | 1 6.5 7 soil
06 Array #4
180 | Imperial Valley- | 1979 | ElCentro | 1 6.5 4 soil
06 Array #5
181 | Imperial Valley- | 1979 | ElCentro | 1 6.5 1.4 soil
06 Array #6
182 | Imperial Valley- | 1979 | ElCentro | 1 6.5 0.6 soil
06 Array #7
185 | Imperial Valley- | 1979 Holtville 1 6.5 7.5 soil
06 Post Office
568 | San Salvador 1986 Geotech 1 5.8 6.3 soil
Investig
Center
569 | San Salvador 1986 National 1 5.8 7 soil
Geografical
Inst
723 | Superstition 1987 | Parachute | 1 6.5 0.9 soil
Hills-02 Test Site
766 | Loma Prieta 1989 Gilroy 0 6.9 111 soil
Array #2
828 | Cape Mendocino | 1992 Petrolia 0 7 8.2 soil
1084 | Northridge-01 1994 Sylmar - 0 6.7 53 soil
Converter
Sta
1085 | Northridge-01 1994 Sylmar - 0 6.7 5.2 soil
Converter
Sta East
1106 | Kobe, Japan 1995 KIMA 1 6.9 1 soil
1119 | Kobe, Japan 1995 | Takarazuka | 1 6.9 0.3 soil
1120 | Kobe, Japan 1995 Takatori 1 6.9 15 soil
1182 | Chi-Chi, Taiwan | 1999 | CHY006 | O 7.6 9.8 soil
1193 | Chi-Chi, Taiwan | 1999 | CHY024 | 0 7.6 9.6 soil
1244 | Chi-Chi, Taiwan | 1999 | CHY101 | O 7.6 9.9 soil
1491 | Chi-Chi, Taiwan | 1999 TCUO051 0 7.6 7.6 soil
1503 | Chi-Chi, Taiwan | 1999 TCU065 0 7.6 0.6 soil
1528 | Chi-Chi, Taiwan | 1999 TCU101 0 7.6 2.1 soil
1530 | Chi-Chi, Taiwan | 1999 TCU103 0 7.6 6.1 soil
4040 | Bam, Iran 2003 Bam 1 6.6 1.7 soil
6906 | Darfield, New 2010 GDLC 1 7 1.2 soil
Zealand
6962 | Darfield, New 2010 ROLC 1 7 15 soil
Zealand
8123 | ChristchurchNew | 2011 REHS 0 6.1 5.1 soil
Zealand
g Sy ol Aol b Jlase aniin polie 4 gull O 5o pa8 el el asie Jd (Vo) JSS (o oS e les
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A
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Earthquake Year Station Closest | Site PGA PGV PGD PGV/PGA | PGD/PGV
Name Name Dist.
(km)
Imperial 1979 El Centro - 0.1 soil 2.95281 0.73 0.351 0.247222 0.480822
Valley-06 Meloland
Geot. Array
Imperial 1979 El Centro 7 soil 3.56316 0.80245 0.69 0.22722 0.859867
Valley-06 Array #4
Imperial 1979 El Centro 4 soil 3.75723 0.98 0.735 0.26083 0.75
Valley-06 Array #5
Imperial 1979 El Centro 1.4 soil | 4.655826 1.12 0.68 0.240559 0.607143
Valley-06 Array #6
Imperial 1979 El Centro 0.6 soil 4.47336 1.119 0.483 0.250148 0.431635
Valley-06 Array #7
Imperial 1979 Holtville 75 soil 2.4525 0.55 0.388 0.224261 0.705455
Valley-06 Post Office
San Salvador 1986 Geotech 6.3 soil 6.90624 0.7869 0.119 0.11394 0.151226
Investig
Center
San Salvador 1986 National 7 soil 3.924 0.57 0.198 0.14526 0.347368
Geografical
Inst
Superstition 1987 Parachute 0.9 soil 4.10058 1.21 0.457 0.29508 0.377686
Hills-02 Test Site
Loma Prieta 1989 Gilroy 1.1 soil 3.1392 0.4 0.179 0.127421 0.4475
Array #2
Cape 1992 Petrolia 8.2 soil 6.43536 0.93279 0.414 0.144948 0.44383
Mendocino
Northridge-01 1994 Sylmar - 5.3 soil 6.07239 1.15878 0.39 0.190828 0.336561
Converter
Sta
Northridge-01 1994 Sylmar - 5.2 soil 8.35812 1.21 0.338 0.144769 0.279339
Converter
Sta East
Kobe, Japan 1995 KIMA 1 soil 8.3385 0.92 0.23 0.110332 0.25
Kobe, Japan 1995 | Takarazuka 0.3 soil 5.9841 0.85 0.217 0.142043 0.255294
Kobe, Japan 1995 Takatori 15 soil 5.89581 1.2 0.357 0.203534 0.2975
Chi-Chi, 1999 CHY006 9.8 soil 3.56316 0.6 0.235 0.169895 0.391667
Taiwan
Chi-Chi, 1999 CHY024 9.6 soil 2.7468 0.52 0.548 0.189311 1.053846
Taiwan
Chi-Chi, 1999 CHY101 9.9 soil 3.90438 1.09 0.7348 0.279174 0.674128
Taiwan
Chi-Chi, 1999 TCUO051 7.6 soil 1.5696 0.54 0.734 0.344037 1.359259
Taiwan
Chi-Chi, 1999 TCUO065 0.6 soil 7.7499 1.2548 1.061 0.161912 0.845553
Taiwan
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Chi-Chi, 1999 TCU101 2.1 soil 1.99143 0.76802 0.752 0.385663 0.979141
Taiwan

Chi-Chi, 1999 TCU103 6.1 soil 1.25568 0.75 0.673 0.597286 0.897333
Taiwan

Bam, Iran 2003 Bam 17 soil 7.26921 1.25 0.322 0.171958 0.2576
Darfield, New 2010 GDLC 1.2 soil 7.38693 1.1777 1.021 0.15943 0.866944
Zealand

Darfield, New 2010 ROLC 15 soil 3.8259 0.85 0.973 0.22217 1.144706
Zealand

Christchurch, 2011 REHS 5.1 soil 6.94548 0.87 0.283 0.125261 0.325287
New Zealand

S oz LolKslu jo b b Y-F

nolie Sol ) g CBS o lp ledS ) co e polie (7) 2 ey, Gy @l Stl, Sho b gob b ady sl 4
e o iyeetd S iz Lozl o T g T 5 @Sy syl polie bl JuS Seop 05> d3;
JS*”%*“G‘MT d Tc 0,95 9 ,lade o] SaS Ay g
= T d c =~
S iz Lol 5o 9 iS5 o polie £ Jga
Earthqua Year Station
ke Na?ne Name aa a/ ad Tc Td
Imperial 1979 El Centro - 3.156 15 1.42 0.737906 2.858518
Valley-06 Meloland
Geot.
Array
Imperial 1979 El Centro 2.3611 2.18 1.826 1.317493 4.523088
Valley-06 Array #4
Imperial 1979 El Centro 3.472 2.122 1.768 1.001114 3.92426
Valley-06 Array #5
Imperial 1979 El Centro 2.377 232 2.27 1.474483 3.730683
Valley-06 Array #6
Imperial 1979 El Centro 3.01 1.876 2.308 0.979089 3.334876
Valley-06 Array #7
Imperial 1979 Holtville 3.8 1.909 1.98 0.707515 4.595026
Valley-06 Post
Office
San 1986 Geotech 2.25 2.105 1.818 0.669433 0.820217
Salvador Investig
Center
San 1986 National 2.68 21 2.18 0.714809 2.264577
Salvador Geografica
I Inst
Superstiti 1987 Parachute 2.68 2.1 2.18 1.452059 2.462225
on Hills- Test Site
02
Loma 1989 Gilroy 3.84375 3.625 1.842 0.754664 1.42802
Prieta Array #2
Cape 1992 Petrolia 2.66768 1.93 2.22 0.658558 3.206061
Mendocin
0
Northridg 1994 Sylmar - 2.908 2.672 3 1.101141 2.373056
e-01 Converter
Sta
Northridg 1994 Sylmar - 2.054 1.695 2.42 0.750249 2.50459
e-01 Converter
Sta East
Kobe, 1995 KIMA 2.625 2.7 1.9 0.712679 1.104815
Japan
Kobe, 1995 Takarazuk 3.9672 2.176 1.8894 0.489277 1.392084
Japan a
Kobe, 1995 Takatori 3.45 3.33 3.22 1.233737 1.806584
Japan
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Chi-Chi, 1999 CHYO006 3.75 2.6 25 0.739744 2.365064
Taiwan
Chi-Chi, 1999 CHY024 2.89 2.6 1.916 1.069576 487707
Chi-Chi, 1999 CHY101 2.964 2.64 3.13 1.561564 5.019295
Chi-Chi, 1999 TCUO051 3.5625 1.76 1.66 1.067388 8.05114
Chi-Chi, 1999 TCUO065 2 2.8685 2.45 1.458354 4.,53536
Chi-Chi, 1999 TCU101 3.84 1.74 2.127 1.097451 7.51663
Chi-Chi, 1999 TCU103 3.71 2.428 2.7 2.454803 6.26655
Taiwan
Bam, Iran 2003 Bam 3.643 2.16 2.04968 0.64029 1.535104
Darfield, 2010 GDLC 2.0053 1.95 1.95 0.973611 5.444409
New
Zealand
Darfield, 2010 ROLC 2.1538 2.58 2.31 1.671319 6.436442
New
Zealand
Christchu 2011 REHS 2.33 3 3.8 1.012843 2.587552
rch, New
Zealand
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Earthquake near the fault basin Summary

Pulse period The locations of large cities in Iran in areas close to the faults and the activities
Maximum horizontal velocity of many of these faults have caused attention to the seismic characteristics of
Design spectrum the areas near the faults. Meanwhile, the unavailability of near-fault field maps
Simulation mapping acceleration in these areas, and also, the weakness of design regulations in providing

design spectra appropriate to the near-fault areas, lead to a detailed study and

parameterization of earthquakes near the faults. The parameters of maximum

horizontal velocity and pulse frequency are very important in parameterizing

near-fault earthquakes and producing simulation maps. Moreover, design
spectra provided for areas close to faults can be used in the design of many structures near active faults. In this study,
with the help of AIC information criterion, nonlinear regression analysis and by considering the errors within and
between events on a set of near-fault field maps, equations for predicting pulse periodicity and maximum horizontal
velocity have been obtained. The resulting pulse model and the low frequency section of the mapping are generated. To
produce a simulated acceleration, the high frequency portion of the mapping must be combined with the low frequency
portion. Thus, after producing the high frequency section and its combination with the low frequency portion, the
simulated acceleration map is generated. Furthermore, with the help of a set of near-fault maps and extraction of
parameters related to each map, the spectrum with the characteristics of the near-fault area has been presented. The
results of this study show that the produced acceleration in this study has a very high accuracy. In addition, the
spectrum presented in this study can eliminate the weakness of the spectrum of regulations for the areas close to the
faults. In this study, to investigate the accuracy of the results and the reduction relations, two maps of Chi Chi and Bam
earthquakes have been produced. These two maps are related to two different fault mechanisms. One of the objectives
of studying the earthquakes near the faults is to prepare the design spectrum for its direct use in the seismic design of
structures. In this research, using a data set including information on rock and soil structures, the design spectrum and
its parameters with the seismic characteristics of the areas near the faults are prepared.

Introduction

Maps recorded in areas near an active fault show that areas less than 30 km from the fault rupture zone are prone to
earthquakes near the fault. Most of the maps recorded in areas near the fault are different from maps far from the fault.
These differences are often seen in the time history of velocity and displacement when the two factors of progressive
orientation and sustained displacement cause these differences. As it turns out, the recorded maps are limited by the
progressive orientation feature. Therefore, there is a need to use simulation models of this powerful earth movement.

Methodology and Approaches

The information used in this study is a set of NGA-WEST2 information that includes the severe effects of progressive
orientation. In this regard, the studied buildings are classified into two parts: rock and soil conditions, which are based
on the conditions mentioned in the Iranian regulations No. 2800. The other part is the design spectrum that is, in this
study, based on the rules mentioned in the valid ASCE 7 and Euro code 8 regulations. To study the simulated maps, the
frequency domain maps have been analyzed with the help of wavelet transforms. In this study, with the help of a
nonlinear regression analysis, the predictive relationship for the horizontal maximum velocity is determined by
considering the errors within and between the events. Due to the dispersion of data, for a more detailed study of the
subject, the need to data processing is considered accordingly with the help of MATLAB software. Deviation from the
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data standard has been calculated and its effects on the data set have also been entered.

Results and Conclusions

The results of this study show that the use of close fault mapping and extraction of effective parameters in the design
spectrum can be effective in providing an efficient spectrum. On the other hand, the production of artificial maps can
solve the problem of lack of near-fault field mapping in dynamic analysis. Accordingly, in this study, each of the high
and low frequency components have been generated and combined. Examination of the results of this study shows that
the predictive relationships, and therefore, the production maps have appropriate accuracy. Moreover, the spectrum
presented in the earthen site shows higher values for the areas near the fault than the spectrum of the regulations No.
2800.




