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Today by increasing of earthquakes and population growth and develop-

ment of building industry in city or country areas, building designing 

against applied loads especially earthquake load have regarded by engi-

neers. Also for supplying of life and financial safety, buildings should 

have appropriate performance against applied loads. In this research 

work, influence of scaling of near-fault and far-fault records have been 

treated in 4 codes 2800 Iran, 4
th
 edition, ASCE07, IBC 2006 and UBC 97 

Simultaneously. In this study 3 buildings have been used in 4,7 and 10 sto-

ries as indicators of low-rise and mid-rise buildings. The results show that 

in low-rise and mid-rise buildings Iranian earthquake code scaling has 

stricter rules to other regulations. By increasing of stories in tall-building 

(10 story) every four regulations has their own performance and could be 

maximum according to the kind and characteristic of earthquake (PGA, 

Mw). In fact, regulation of 2800 Iran, 4
th
 edition, requires separated scal-

ing rules for low-rise and mid-rise buildings. Drift ratio in ASCE07-10 

has decreased %94 to 2800 Iran. Also this value for IBC2006 %93 and for 

UBC %89 has decreased. 
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  ها: واژهکلید
 تحلیل تاریخچه زمانی،

 ،2800استاندارد 

 ،ASCE-07نامه  آیین

 ،IBCنامه  آیین

 ،UBCنامه  آیین

تغییرمکان نسبی نسبت 

 طبقات.

ها و همچنین رشد جمعیت و پیشرفت صنعت  لرزه امروزه با توجه به افزایش تعداد زمین

ویژه  های وارده بهها در مقابل نیرو سازی در مناطق شهری و روستایی، طراحی ساختمان ساختمان

جانی و مالی باید  نیروی زلزله مورد توجه مهندسین قرار گرفته است. بنابراین برای تأمین ایمنی

های انجام شده  های وارده داشته باشند. با توجه به پژوهشها عملکرد مناسبی در برابر بار ساختما

ها انجام شده یا اینکه تنها دریفت  های دور یا نزدیک در ساختمانسازی بر رکورد تاکنون اثر مقیاس

ضریب مقیاس  ،ا در این پژوهشها مورد بررسی قرار گرفته است. ام )تغییرمکان نسبی( ساختمان

 ASCE07 ،IBCویرایش چهارم،  2800نامه  آیین چهاررکوردهای حوزه دور و نزدیک همزمان برای 

طبقه( برای تحلیل  10و 0، 0بررسی شده است. از سه ساختمان ) SAP2000در برنامه  UBCو 

مرتبه( استفاده شده است. و بلندمرتبه  مرتبه، میان های )کوتاه ها به عنوان نماینده ساختمان ساختمان

ها نسبت دریفت و نحوه تشکیل مفاصل پلاستیک  پس از تحلیل تاریخچه زمانی غیرخطی ساختمان

هفت های بالای  دهد برای ساختمان ها نیز نشان داده شده است. نتایج تحلیل نشان می در ساختمان

چراکه نتایج  ،جانبی بلامانع است های طراحی در برابر بارهای نامه یک از آیینطبقه استفاده هر

کاهش تفاوت در  درصد 23 تا 2طوری که  هباشد. ب ها بسیار نزدیک می نامه دست آمده از آیین به

 دهد. ها را نشان می نامه دست آمده از آیین مقادیر به
 

. های طراحی نامه (. مقایسه ضریب مقیاس رکوردهای زلزله طبق آیین1002هیلا. ) ،بهاری؛ و مهدی ،گلپایگانی ؛علیرضا ،مرتضایی استناد:

 https://doi.org/10.22091/cer.2022.8249.1400 .138-121(، 1)2 ،های زیرساخت های عمرانی پژوهش
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6 �S�5L, �� ����, K�- �)+� ��� D7C7�  ��

 .	�� �/�/ Q�R��L,5S� K�- �)+� ��� ��� ��+  D� D7C7�� 

:5C4 ��� D6P� D7C7�� ������ ���7 �\
 �� �5C  .	�� ��,

� c�B7�\,/�� � /�F, �/A  .	�� �)� Q�R�� hFYF,

��0/�-�� �����  ��5�� c�B7�\, �0 /�F, �/ m[� �

K��M � .	�� DEF A ��U� �), � c�)��2, ���� 

L,5S�  �)+�����,����� ) K�- �FI K,�� K�-L �(

) K�- |��W) K�- }\� �(A��E A51��5, �(D �E� 

)Do��E �pU�)* �(D �E� )Dmax���7 ����2- �( �� )Mo (

 ���� �+  	:� �56� )Δσ���� �� (� ,� )+U ]15[. 

�1P,7

7  �����6�� ��-�C� DO��[,�  �� h�O�� ��)� D7C7�

L,5S� )+�� �54 ��ED �E� ,�5A .)�/�/ Q�R�� �� 

����C��� GPS� ]5����+� D� � )+��� L��, �FI5� 

��ED �E� ���E bE�, fFZ��Z A�:�- �g� �/ �� �� ��� 

���)�� -5�� ,� 7�* �/ �)++U� ���1�* DU� ���+�  	[ 

TN 5� � c�:��[��5 ����54- D57�� ��F-e�� - ���M ,� -5)�� 

 �� DU1Z��n6� ��E � D �E� TN 5� W+,� ,�  ./��?- ��

 )+�:��/ `���vF, K6� DU ��� ���7 �� GPS  ��,� �/

                                                 
5

5- Ergun and Ates 
6

6- Wang 
7

7- Melgar 

BM��� , ��� ��F  ���� B 55A ��b -�C��� aF�B,  �/

7��5A M/5DL �- h���51�^� �� �/ �5���  �� KOM /��F,

�- �)� K,�U51�^�  /�U �/�W���]16[. ���12���� �

 �� �/�W���4 CR  >��D I5W� /FO��D�:� ���� ����� 

L,5S� 7�U �/ D7C7� bO+, �)+�5��W5�� �F+E /��+25� �

.)�/�/ ���0 +6 54 CR D I5W� ��� ���  vF, i5IP  ��

*�� `+�5D ���7 
5C� D� ��B: 7�U �/ ��,C�� �FI5��W5�� 

�F+E�  �����)�/�U��[G :� ���F ��E A� K�-5�F�+  �

��[G �/ �F�6� �)B, � ��)+7 �~�C� S�
 JI�+,� 

���F,.� /�/ ��2� `��� I DU5i ��� �C:� �� bO+,�  	:�

���7 ����2- �� ���� hF� l�F�, �+  ��  �,� �)+��� 	��T

�A �)��2, k��[��  L, �� �)�5S�   D����� �� D��2, �)+�

DL\+, �� C5� �0 c�)M � �/F� �), D� �� / DL\+, D��1 

 	�� c��W�,]17[. �J��� � ��j �, 2^��T��  >��

P[ 5K >F� ��� �)� o.G� ��0� �^ 5A �5����� ���7 �� 

����
�� ��� ,� c�U�* 	[ 5A /C� ���74  K�- D�

���/� (	:� ����/) �)� c�� DP�  .)�/�U ����� �� k)�

���0 >F� >�� 	M/ /FO�� ��0 � �/A ���l :�B, ��� 

4 F17�� ��?-���� )E) >F� >�� �/ .	�� ��0 

)+ZA P[ 5K >F� �� ��0�� }P�, A�� ����
�� �� 

���/ DU /FEF,� ��/F���  �)� Q�R�� �)+��� ��5V�,

�L, �_n� .	��D� �� �5A ���` >F� C57��0  ���Z ��) ��0

F17�� ���?-��� )E)A50 l��FY D� DEF  �� � ( D,�� 

FEMA-356 ), _��e0)�	 ���\Y�� (���):  ����� ��

P[  D�5K ��� �� DH^ ��,�� /,�+56� ]5\
��  Q�R��

,� /F� .�L,D� , ��2�� )�/ D� �DU PU �FI��  >��

>F� 0� ��5/��+2� ���` ����� >�� D�� D� 	O�� ��� 

P[ 5K >F� 0 ��FEMA-356  D�� ����� ����

�U5	 ��� ���� ;���� �)� �, KG�*  	L��\, � /F�

/C�4 � � ;��� �� ��� ]5\
�� �� DH^ ��,��  ./��/

D� PU �FI�� �A 7F ��� D� �/�M >��5) �-�� ���  ;���

���Y� B, DU 	��5��� 7���*� ��� �� �FLB,� 

	7�* ��� , Dd��� ;��� K*��, Q��  �/ � a��� )+U ]18[.  

3 - )� �*��� +�, 
��  
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���� ��� ������ ���  ��� ��� ����� �1 )1402( 

3 -1- -.�/ 0��1� 2��,� �*��� 
�  

	:�25� �� �6 ���7 K5P[  ��� �� Q�1�� �� 

D� K5P[  �D���� QFP� >���-  ����� �� ���� �)B�

DW7q, ���� ���� 	�E )+Z �/ D7C7� ���  �� � � ��, ���

�-)5H5�  	5��, D� DEF  �� .	�� �65,�+/ ����:� ���

 K5P[  �iP�^, c��E �/ v�F,� ��j: ��2��� � D7C7�

4   )��F
 c��W�, ���� �BM�� ���?-��� �� �)* �  D��E

�, bM�F, �� ���5�� �/ DU /F�  )��F bM�� � 	M/  D��+5�

K5P[  �/F�  .)��� C51���� ��q� �� �)� Q�R�� ���

A50 D,�� ���7 K5P[  ��� )+Z K5P[  ��� ���� D��E

���� D����/ Q�a �� ��, ��� >�� � )��  �g� �/ ���� ���

 � ���� ;��� A�:�-�pU�)*  c��T� A�:�- �g� �/ �� ����

DW7q, d��� iP�^, c��E �/ D7C7� ����/�U D  A� �� .)��

�, �g� D� /FE� A50 DU )�� D,�� ���7 ���  >�1� ��

DW7q, 	[  ���� ������ �/ ����6 )+Z ��� D7C7� D��E

A50 l��FY ����� A� �/ .)���)� D,�� ���7 ���  ��2800� 

ASCE-7 �IBC2015 �UBC1997  �Euro Code 8-

1998 	�� �)� D��L, �1)6 �� ]19[.  

3 -2- ,�'��3 2��  ��  /4/. 
��+�,�� 5�67�� �+ ��  

A50 Q��  �/ �O�L  D,��  A5� ���)+Z c��W  ��

4 �/ D7C7� /�FU� f�^��� )+Z � 	�E ./��)� /FE� 	�E

f��� �� �/�W���  D7C7� 	�E �/ �/ ���6 	��1�

K��M ��� �FOM A50 ��* .)���  D,��ASCE4-07�  �/�W���

f��� 4 ��  �/ �/ 	��1� �/ ��: �5
N  /FE� �� �� 	�E

��� C�E 	�E 4  .)��/ ��)E �/1�  l��FY

A50 D,��  D7C7� ���/�FU� f�^��� D+5,� �/ �*��I ���

�, ���M �/�W��� /�F, D��E)+Z K5P[  �/ DU  �� )��5-

�)� D��L, �1)6 .)�� D��
 ��)E A� �/ �)� �� ���� 

A50 �/ f�^��� z., �1��5� /�F, D,���, �g� .)��� 

A50 �	�� �^2, ��)E �� DU �F\����  D,��ASCE-

07 A50 ��� �� D,��  �0 �/ DU /��/ �y^2, c��W  ��

 z., �1)6 D� D7C7� ���/�FU� �1����� � �W5I K6�

�7�* �/ �	�� D�:�- ���M f�^��� /��F, ��� �/ DU� 

 �0 DPG�: � K�- c�y^2, ��+O, �� D7C7� /�FU� f�^���

 �, Q�R�� DL\+, z�
 hF� A5+H�� � K[, � /�5- . A� ��

:S���  

1-  � ��CU�, �/�L, D7C7� /�FU� D� �� �/�W��� ��

 �� �/�W���7  )��F
 ��5B, `��� A51��5, /�FU�

 ./F� 

2-  D� �� Q�)U��DW7q, �, D� )+��F   ��F+�

f���  ./�51� ���M �/�W��� /�F, 	��1� 

3- /FEF, c�FG �/ ��+   �B5OI /�FU� �/FO�

f��� �� �/�W��� 	��1� .	�� ��R, ��F+y, ���  

H��+A50 A5� �:.�
� A5 D,��  �� �/�W��� �/ ��

f��� o.G� � D7C7� ��F+y, ���/�FU� 	��1�  ���

./��/ /FE� �B5OI  

 ��)E1- A50 �/ D7C7� ���/�FU� c�y^2, i�B  D,�� ���7 �*��I ��� ��  

A
50

 
D,

��
  7C

7� 
c

)�
D  K
�

- 
�  

DP
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�:
  

K
�
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QC

5��
6,
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\+
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z
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 h
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C7�
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W5
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D7
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 �
��
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*
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   �PG� c��E����  �B5OI-��F+y,3  3)7(1      ٭  ٭  ٭  ٭  ٭  2800

ASCE-07           3)7(  ٭  ٭  �B5OI-��F+y,3  ����[� D���  

FEMA 368 3)7(          ٭  ٭  ٭  �B5OI-��F+y,3  ����[� D���  

EC8 3)7(        ٭  ٭  ٭  ٭  �B5OI-��F+y,2  ���� �PG� c��E  

IBC 2015 3)7(          ٭  ٭  ٭  �B5OI-��F+y,3  ����[� D���  

UBC 97 3)7(          ٭  ٭  ٭  �B5OI-��F+y,3  ����[� D���  
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�7�* �/ A50 DU D,��  ���ASCE-7 �IBC  �

FEMA 368  /��)����� �2800� D7C7� �� �/�W���  ���

�, D5GF  �� �BM��  ��F+y, ���/�FU� �� �/�W��� � )++U

�, ��R, �B5OI ���/�FU� /FO� c�FG �/ ��  �)��/

A50  D,��EC8  �B5OI � ��F+y, ���/�FU� �� �/�W���

�, ��?-�� o��I D� ��  ���/�FU� �1����� /�F, �/ .)+U

A50 ��+  D7C7� ,�� DASCE-07 D\��Y  )�� DU /��/ ��

DW7q,  �/ .)+��� �1)6 �� KL��, �/�W��� /�F, D7C7� ���

	7�* A�� �, �����  �� DW7q, �/ �.L��� ���� DU )+U

 �� ���U )�� DW7q, �/ �1��O�� X�Y ��1)63/0 

 .)���DW7q, �7���� D��� /�F, �/ f��� ��� 	��1� �� �

/��)����� 2800 0 �A5 D,�� ��� ASCE-07  �EC8 

�, D5GF  DW7q, DU )++U  �PG� c��E �/ D7C7� /�FU� ���

���� D� )�F� ����� ���  c��E D6+� /�F, �/ �[5YF  �,�

�, A55B  D�F1Z �g+,�� ���� ���� �PG�  �/�)� )�F�

A50 ��� .	�� D,��  ����� ��+  ������ /�F, ���

f��� 	��1�  ����[� D��� �/ ���, ��R, ��  A� �/ .)��/

D� ���� 	7�*  	�E aF�B, ����[� D��� �/��0 	�/

DW7q,  ����� �� �� D7C7� ���1  �5 �, DE�/  � )+��
�Z

D� D��� �� �/ �� ;���  � �/��0 	�/�pU�)*  z., �� �0

�, ���M f��� 	[  ���� K5P[  �� )B� .)+�/ 	��1�  ���

 �/ ���� ;��� )+0�� �D7C7� ���� 	5:�w �� 	�E �/

 A5+H�� .	:�- )��F
 ���M ���� ������ z., � D��L,

A50 �/ D,��  D7C7� /�FU� D� �-� DU 	�� �)� ����� ��

 �-� � ��CU�, ;��� �//�- �/�W��� K5P[  	�E	W� 

;��� l�F�, �/F� �/�W��� K5P[  	�E /�FU�  z., ��

/F� )��F
 ������ .D� �PU �FI� �^��� �� D7C7� ���/�FU� f

�, f�^��� �)�� ��,���� �/ ��+O, :/F�  

1-  �� D7C7� /�FU� f�^��� ��+B, D� D7C7� �F��+�

�DL\+, � K�- c�y^2, ��+O,  

2- .D7C7� ��,� c), � DL\+, i5I c�y^2,  

 ���� D7C7� /�FU� f�^��� ��5B, A57�� c�FG �� �/

� �0 ���� DW7q, )+Z A���/ �D��E)+Z K5P[  .	�� /�FU

Q�/�  ���/ D� �1��� DU 	�� ����U�: ��F�[, m[�

���� ���B �� _��U�:  ���M K5P[  /�F, DU /��/ ��

�, ��p, ���� ./�5-� ���� ����  a�� f��+  ���/ �� ���

�, ���U X��+, ���/�FU� /�)B  QF� .)���  	OT �F[�

��/�FU� D� �F��, ��+  DU 	�� �/�U��P5: � D7C7� /�FU� 

4  ���/�FU� ���� � �/FO� D��E)+Z K5P[  ����  D��E

	�� �/�G C5� ]4[.   

3 -3- �*��� +�, ��879�* :�;6&  

�/  A�D7�L,� D�  ����
��4� 7  �10  �� DLOI`+� 

 �FI D� D���/5  h�W �� .	�� �)� D�:�- �g� �/ ��,

���� ����
�� ��  ��2/3 ���� Q��L, ���5� � ��,  �/ ��

C7� ����� �2�
 f�M �D7 �/aF:K6� ��  l�F�, ��?�

�, f�M �� /��� �/�, ��� .)���  ��500 �� /��� �)�� ��� � 

iU  ��200  b��,��, �� Q�-FP5U.	��  D�5�5�a� ��),

 ���� ����
�� �P, c���L, ��/ m[O, JOI /aF:

	�� �)� ����� � DO��[, ]20[.  �� ����� A� �/

 D,����SAP 2000  D^��19  �*��I � K5P[  ����

����
�� .	�� �)� �/�W��� ��  ����
�� f��+  ��,�4 

 DLOI67/0  �D5��T7  DLOI029/1  ����
�� � D5��T10 

 DLOI34/1  D5��T X�Y A�:�- �g��/ ��25/1 D�  	�/

 .	�� �),0 � �F�� ��5 ) )+��, �j�� ������5] ���:� (

D� �\
�5] �, D�:�- �g� �/ CU���, c�FG �/F . �pU�

A50 D,�� �� Q�� � D� �� F5n,�U �����C:� �/�� �Fg+,  ����

��j�� ���:� �� ������ �T� 	[  �), �� D7C7� �� ��

)+Z�), ���� �\
 �, �/�W��� ���� Q�� �/ .)++U  ��C:�

�, �/��0 DE�/ �� ���� ��F   �2�
 hF� �� ���5  �/

 KyW,M3 �O�� KG�F: �/ L05/0  �L95/0  �/ �

���F  KyW, hF� �� ��PM3M2  �O�� KG�F: �/L05/0 

 �L95/0 /F�� i�B  ]21[ � _U�� �� �F�� bI�L, .

) ��E ��� �� ���5 Tw) ��� ��� � (F ��� 	,�^Y � (

)��� � ��ET (.	�� �)� D�
��  K6� �/1�  �.�

��)E � ����
�� 2�  �/��0 /aF: �65��6, c�y^2,

.	�� �)�  ��)E �/3� �F�� /�B��  /�F, ����5  �

.	�� �)� �/��0 K5P[  �/ �/�W���  
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 K6�1 - DB7�\, /�F, ����
�� �.�  

3 -4 - ���67��  /4/. 
��+�,�� :�;6&  

1- FU� A� �,�� � K,�� ��/	W� A5,�  ���7

4/C�  � K�-	W� A5,�  K�- �� ��/ ���7 ��

 ��)E D� DEF 4 �,  	OT K[, DPG�: .)���

f��� �/�FU� ���� 	��1�4/C� ��  K�-8-5/0 

 ��,FP5U�� �5� K�- �� ��/ ���/�FU� ���� � 

15  ��,FP5U�, .)���  

 ��)E2- /aF: �65��6, c�y^2, 

�R* )*�� ���  kg/cm3 7850  

���R �� ��),  kg/cm2 106×2  

�F��F� X�Y  15/0  

�5P�  �+   kg/cm2 4000  

���� �+   kg/cm2 6000  

2- A5,� f��� A��25� )PGA (� /�FU� Q� ���� ��

 ��/ ��F* A5�g065/0  � g357/٠  ��F* ���� �

 A5� 4/C�g3/0 � g7/0 �, .)���  

3- f��� 	OT K[, z�
 	��1�  z�
 �� D��2, ��

���� ��)*� K[,  z�
 hF� �� ��2 .	��  

  

 ��)E3- DB7�\, /�F, ��� ����
�� �/ �F�� � �5  /�B��  

c�LOI   �5  b\L,cm   �F�� b\L,cm  


�� ����4 DLOI  

 DLOI1 � 2  Tw25F15T1  Box25×25×1  

 DLOI3  �4  Tw20F10T0.8  Box20×20×1  

 ����
��7 DLOI  

 DLOI1 � 2  Tw30F15T15  Box30×30×1  

 DLOI3  �4  Tw30F15T1  Box25×25×1  

DLOI5 � 6  Tw25F15T0.8  Box20×20×1  

 DLOI7  Tw20F10T0.8  Box20×20×0.8  

 ����
��10 DLOI 

 DLOI1 � 2  Tw40F20T2 Box35×35×2 

 DLOI3  �4  Tw35F15T1.5 Box30×30×1.5 

DLOI5 � 6  Tw30F15T1 Box30×30×1.2 

 DLOI7 � 8  Tw25F15T1 Box25×25×1 

 DLOI9 � 10  Tw20F10T1 Box20×20×0.8 

  

4- -�C� ����/ ���^��� D7C7� ���/�FU� �,��  ��

 �� ��25� �P[,6  (�����2- ��-�C�)�, .)+���  

5-  DW7q, �/) DW7q, D� ����/ D7C7� ���/�FU� �,�� 

�, (�d�M DW7q, 4 � �L:� .)+���  

D7C7�  �.I� A5,� �� �I�L� D� 4/C� ��F* ���

�,  4 �� ���U D7C7� �[\� CU�, �� ���0 DPG�: DU /F�

 DPG�: A� �U� DP�E �� A5LL[, �� �jB� .	�� A5B, )*

 ��50 �, ��,FP5U / �
�� � )��/ �� DPG�: A� �115 
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�, �g� �/ ��,FP5U  �� �1/ �
�� /�L��� D� � )��5-

A5LL[,� 4/C� �/�)[, D5*�� K�-  /�)* �  ��20  � 

50 .	�� K�- �F* ��,FP5U DB7�\, A�� �O+E  ���

�)� 	OT  �� ��25�15  � �1�^5�- K[, �� ��,FP5U

D� �� D7C7� �F��U ��F+� �g� �/ ��/ ��F* D7C7� �:�- �)� D

	��.  

3 -5-  '��3 >?@ ��+�,�� '����� A�@  ��  2800   

DH^��  >�� �/  v�� D� KM�)* ���,�

f���  A� D5PU DU 	�� Q�a DL\+, �� X��+�, 	��1�

f��� 	��1� �, S�5L, /F
 �pU�)* ��)L, D� ��  �)�F�

 ����� ���0 D�� �pU�)* f��� DU �+B, A)�g1 )��� 

]22[.  ;��� i5I _n�f��� v�� �� 	��1�  K6�)2( 

 >�� �� �/�W��� ��c�B��, ��?R,  �)� X5U�  �1)6 ��

./F� D�
�� v�� �� ���� )*�� �O5U�  i5I 4 �  �/

	7�* A�� f��� �/ DU) S�5L, X�Y 	��1�  ���

/�F,�, f�Y �g� �, f�^��� ��+Z (//�-  DU /F�

i5I l�F�, f��+  ���/ �/�)[, �/ �O5U�  ���  ���

T5/1-T2/0  	7�* �5� �/��25� �� )G�/ �/ 3/1  �����

.)��O� /��)����� i5I �/ �0 �5g� ��)L,  

 ��)E4- /�FU��g�/�F, ��� ����
�� K5P[  ���� ��  

4/C� K�- 
Record  Station  Data  Mw  Rrup(km)  PGA(g)  PGV(cm/s)  PGD(cm)  TD(sec)  

CHI CHI  TCU065  1999  62/7  57/0  575/0  128/92  199/50  98/89  

ERZINCAN  Erzincan  1992  69/6  38/4  38/0  14/107  993/30  28/21  

HILLS  
Parachute Test 

Site  
1987  54/6  95/0  43/0  28/134  17/46  32/22  

IMPERIAL  
EC County Center 

FF  
1979  53/6  31/7  212/0  43/38  99/16  96/39  

KOBE  Takatori  1995  9/6  47/1  61/0  67/120  94/39  92/40  

KOCAELI  Yarimca  1999  51/7  83/4  22/0  71/69  32/62  98/34  

LOMA  Corralitos  1989  93/6  85/3  48/0  57/47  77/12  96/39  

K�- �� ��/  

LANDERS 
90 

Barstow  1992  28/7  86/34  135/0  042/25  47/17  96/39  

LANDERS 
UP 

Barstow 2010  28/7  86/34  065/0  281/7  87/2  96/39  

LANDERS 
360 

Yermo Fire 
Station 

1992  28/7  62/23  152/0  090/29  147/23  96/43  

CHI CHI N TCU034 1999  62/7  68/35  105/0  266/24  07/22  98/89  

CAPE UP Mendocino 1992  01/7  31/18  122/0  095/17  68/8  6/28  

DARFIELD 
S10E 

Lpcc 2010  7  67/25  357/0  292/30  27/21  58/53  

DARFIELD 
N80E 

Lpcc 2010  7  67/25  239/0  701/17  81/3  6/53  

  

f��� S�5L, �� )B� 	��1� f��� v�� �� ���  	��1�

D�  ���/�)�,� �/ �1)6 �� /F�� 	�E �/ �/ ��,C�� �FI

�, �/�/ �T� �0 D� ����� �PG� f� ��� � /F�  ���� ���

D� �, A55B  ��,� �� �B��  c�FG .)�F�  ���� ���� f� ���

 Dg[7 �� �/f� ��� �pU�)* �� ����� ���,� D� ���  	�/

f��� v�� D� �� K5P[  �� �),0  )��F
 �g� /�F, 	��1�

./F� A50 S����� A5+H�� D� �-� D,��  D� ��E

f��� f��� 	W� �� 	��1�  �/�W��� K5P[  	�E 	��1�

/F�� �, D� �� f� ��� �/�L, l�F�, ��F   f� ��� ��F+�

.	:�- �g� �/ ���� ���� �F: >�� �/�  � �H5� �T�
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���� A�:�-�g� �/ �� �:/�y  �H5�  �O��E ���5� �CU�,

���� A5+H�� � DLOI �BM�� D� DLOI �M�W � �CU�,  	�/

�, .)0  

  
(i7�)  

  
(f)  

 K6�2 - K�-�� ��/ � 4/C� ���/�FU� A51��5, ��/F��-  ���5,5 )G�/ - A50  D,��2800 

���� D� �M�W � �CU�, D� �Fg+,  �/��0 f��*

 � F� 4 �� ��^� � Q�E b�F  �M�W � c��55V  ����*�

�� D7C7� �2H5� DW7q, �� ���� ���5�  �g� �/ �1/ �F�

�, D�:�-  ����� 	�E �/ �� �/ DU /F�5 % ����
�� )B�

 .	�� 	�E �0 �/f��� v�� ��  /F
 ��)L, D� 	��1�

�+B, A)� .)�F� S�5L, DW7q, �/ f��� �pU�)* DU  ��

 KLT f��� �� ����� �	�� ���-�C� D+525� ����/ DUg 

.//�- A50 A� A5+H�� �Y A�:�- �g� �/ �� D,�� X3/1 

�A50 i5I ����  �� ��O �� �/ ���25� �+�� D5��* �D,��

�, /�R� D��E)+Z K5P[  A50 �/ .)+U D,��  A� �1/ ���

 �)� �/�/ ���U �)* �  X�Y	�� ]23[.  

�/ 4/C� ���/�FU� A51��5, i5I A50 K�-  D,��

2800S�5L, f�Y � ����� �)+� 64/0  �/ � A51��5, i5I

 ��/ ���/�FU��� A50 K�-  D,��2800 f�Y �

S�5L,  ����� �)+�6/0 �D .	�� �),0 	�/  

3 -6 - '��3 >?@ ��+�,�� '����� A�@   ��ASCE07  

A50 S�����  D,��ASCE� DH^��  K5P[   ���,�

���� �, c�FG �� l��FY D�� �� ��  K5P[  �/ :/�5-

�/���� ���,� DH^��  �65,�+/ �)B� �)* ��� D� KM

/�FU� �� DU 	�� Q�a �L:� �/ D7C7� DH^��  ��+O,

D� � � DL\+, �, )57F  ��F+y, �FI )�F� ]24[ �/ .

D� K5P[   �L:� D7C7� /�FU� v�� D� )�� KM�)* �)B�

 )�/�- S�5L, �F[� D� i5I �� JO\+, ��F+y, � �BM��

DW7q, ;��� i5I c�B��, ��?R, A51��5, DU  ���0 ���

) �� ��25�10 )G�/(  �� ���U3/1  ;��� i5I �����

 �/�)[, �/ �*��I20  � )G�/150  f��+  ���/ )G�/

 K6� �/ ./F2� ���� �PG�3� D� )+0�� i5I  �),0 	�/

A50 S�����  D,��ASCE07 D7C7� ���� 4/C� ���  K�-

���� .	�� �)� ��� K6� �/ DU �FI� �, �)��2,  �/F�

�O5U�  ;��� i5I c�B��, ��?R, 0 S�����A5 D,��� 

D� K��M �FI Dg*.,  �� � a�� ��l�F  �)� Dd��� o�I i5I 

ASCE07 	�� ]23[. i5I ���/�FU� A51��5, 
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4/C� K�- A50  D,��ASCE07� S�5L, f�Y ����� �)+� 

36/0 �  K�- �� ��/ ���/�FU� ����35/0 D�  �),0 	�/

.	��  

3 -7- '��3 >?@ ��+�,�� '����� A�@  �� 2015 IBC 

D� �PU �FI� DW7q, X5U�  K5P[  �/ D7C7� ���  ���

A50 A� �/ iP�^, A50 �� D,��  D,��ASCE07  	5BO 

�, A50 A� � )+U D��-�)E l��FY D,��  /�F, A� �/ �� ��

��� �:�B, )+U ]23[.  

�/ ����� A��  ���/�FU� A51��5, i5I

4/C�  K�-A50 D,�� IBCS�5L, f�Y �  ����� �)+�44/ 

0� �/ �� ��/ ���/�FU� A51��5, i5I A50 K�- D,�� 

�YS�5L, X ����� �)+� 4/0 �/  	�� �)� D�:�- �g�

]25[. �/�L, A� K6� �/ 4 .	�� �)� �/�/ ��2�  

3 -8 - '��3 >?@ ��+�,�� '����� A�@  �� UBC 

DH^��  �65,�+/ K5P[  ����  ����,�

f��� 	��1� 0 i5I �� JO\+, )�� �L:� ���A5  � � D,��

D� � )��� DL\+, i5I  DW7q, f�Y �� �d�M DW7q, �PU �FI

�/ D7C7� �L:� 2 3 D� �, 	�/  c�B7�\, D6+� �1, �)0

K�- �6/C� ��,����) DL\+, 1aN >  /)� ()���

)�/ ��2� �� ��1/ ]26[.  

  
(i7�)  

  
(f)  

 K6�3 - /F��A50 �/ K�-�� ��/ � 4/C� ���/�FU� A51��5, ��  D,��ASCE07

D� K5P[  �/  /�FU� v�� D� )�� KM�)* �)B�

 �F[� D� i5I �� JO\+, ��F+y, � �BM�� �L:� D7C7�

R, A51��5, DU )�F� S�5L, ;��� i5I c�B��, ��?

DW7q,  ���0 ��� (c�B��, ��?R,) �� ��25�10  ���U )G�/

 ��4/1  �/�)[, �/ �*��I ;��� i5I �����20  � )G�/

150  �/ 	7�* A� �/ ./F2� ���� �PG� f��+  ���/ )G�/

,q D� �H5� c��T� A�:�- �g� �/ �� ��,C�� �L:� DW7

�, ����� ���� /F� ]23[.  

�/ 51��5, i5I ���/�FU� A4/C�  K�-A50  D,��

UBC S�5L, f�Y ����� �)+� 48/0  �/ � ��/ ���/�FU�

�� K�- �YS�5L, X  ����� �)+�47/0 DU 	�� �)�  �/

 K6�5  .	�� �)� �/�/ ��2�  

K6�6� D�F�� f��� �� ��  K�- 4/C� D7C7� 	��1�

D� DU K�- �� ��/ � g1 �)� S�5L, �, ��2� �� )�� .)�/  

4- 0��1� F��7� 
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 � K6��55V  ��\
�5] �65,�+/ K5P[  �/

���5� A�:�-�g� �/ �� ���� ;��� �PU �FI D� � �P
�/ ��

 ���� ��)+� �\
�5] ���:� � }7�y, �\
�5] ���:�

f��� 	[  �, DO��[, ��^2, ����1� ./F�  

  
(i7�)  

  
(f)  

K6� 4 - A50 �/ K�-�� ��/ � 4/C� ���/�FU� A51��5, ��/F��  D,��IBC 

  
�)(i7  

  
(f)  

 K6�5 - A50 �/ K�-�� ��/ � 4/C� ���/�FU� A51��5, ��/F��  D,��UBC  

 � ��^� _� �, DU 	�� �0 �� |�: >�� A� �/

�, �)B� Q�- D� Q�- 4 �� ���5, )+U �55V  )��F �  �,�

���,� Q�- �� KG�F:� � � 	�� 	��T f��� 	[  �), ;��

>�� D� D7C7�  DO��[, ���,� Q�- �� ���� � �/)� ���

�, /F�. ����
�� D5PU �/ >�� A� �� �/�W���  ��R, ��

>�� A� �/ .	��� f���  �� �� D7C7� )+Z � 4 	��1�
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�), 4�U Q�� ���� �, /��� ���� D� ���C:�  .�5+U

D� Q�� �� �)� KG�* �E��
 DU ��FI F[� ���C:��  �55V 

D��E DP�E �� �WP�^, �����,����  � ��5� �f��� ���E

D�� >��  �/�W��� K��M D7C7� ��,� �FI �/ ����
��

K5P[  Q�R�� DU 	�� A� K5P[  K62, .	��  ���

	M� � ��aFI �)��� aF�B, ���,� DH^��   � )���/ �5-

	P� A5�� D�� ���� �*��I ���� ���0 �� �O7�]  � ��
 ���

�� �/�W��� 	5����� ��5�, )++U ]27[.  

  
(i7�)  

  
(f)  

 K6�6- f��� D� 	��1� g1 /�FU� D� �F��, �)� S�5L, (i7�) 4/C� K�-Chi Chi  (f) � K�- �� ��/Landers 90 

4-1 -  :�!?@ �?G� ��H���I� J?G�  

A50 J��\, ,��D �� ���E k.�
� D�D  Q�E CU��, ��E

iU �+5�� � �a�� 4 ��� �, D�W- 	W�/ DLOI /F�. 

��6,�55V   m5* �� �O��E ������ �T� �/ ���� �O��E ���

5] ��CE� D� �/��� c����
 ����� ���)�������  � ��

�, 	5��� Cd�* A5+U�� ���0  k.�
� .)+���

 	5��� �� �O�� ��6,�55V  � DLOI �/ ��6,�55V 

 ��/�F
�� DLOI �� JP\, ��6,�55V  D� 	O�� ���25�

��6,�55V  ���+U .	�� ���� �/ ��  �U�* aF�B, )+P� ���

�, �*��I �� 	W�/) DLOI �O�� ��6,�55V  .)���  (DLOI

�� ����� iU D� 	O�� iU 4 �O��E ��6,�55V  �� 	

 ����� (	W�/ 	O��) DLOI ��6,�55V  	O�� .�0 A5��

 	C, .DLOI h�W �� D� DLOI �O�� ��6,�55V  �� 	��

 K6��55V  	7�* DU 	�� �0 	W�/ 	O�� �� �/�W���

 ���� h�W �� �/ ��g+,�� c��55V  hF� �� �� �� ����
��

�, ��5� )+U. K57/ �/ D� ���� �/ 	W�/  ���+U ��

�, �F� :)1- �5] ��j�� D� X5�0 �� ��5-FPE����  ��

�����5� 	[  �O��E � 2 - � �� ��5-FPE D �),0/FE�

 �),0 /��� Q�1+� �/ ����
�� A5+U�� �/ fFP\,�� _*

O��E �����5� .�D7C7� ���� //�- DEF   4/C� � ��/ ���

A50 JOI D,�� A51��5, �� 7 �� �� /�FU�  �)� D��L,

.	�� K6�  7 ��2� �� c�LOI �O�� ��6,�55V  	O�� �

�, �, )G�/ X�*�� �L:� �F[, DU )�/ .)���  
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(i7�)  

    
)(f  

    
(�)  

 K6�7 - O��V  	55��6,� O��� ��� c�LOI� ����
��  (i7�)4 (f) �7  (�) �10 ��/�FU� 	[  DLOI� /C�4 ��/ �- �F[,  �L:�

��)G�/ X�*  

4-2 -  )�7K� +�H�8� LM*��N�*� JO��+ ���P  

/ � ��)E8�  ���� ��R, 	W�/ ��)L, oF\�

.	�� �)� �/��0 iP�^, /�6P�� oF\� �/�)[, �  ���

���� /�6P��  4 � ��F+� 4 �� ���, �:�B, /)� )�F� 

]28[ �� �FU?, /)� .���� /�6P�� /)� �� �,  � )+,��

D� iW^, �FI  D�Sp-n �, ����  /�6P�� oF\� .)+�/

���� )+ ��O� DU ���� �/�W��� 	5P��M ��  ���E �+�� �DWM�

	5BY� >C���: D����0 �  DU )+��� ��CR, ����
 ���

�, ������ � ������ �/ ��5L��, )+��F   �:�B, ����

D� �+: �����5B, .)��� ��U  
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 ��)E8- A5,� 	2-��� }\� ���/�FU� ��R, 	W�/ ��)L, D\��� � ���R  ����*� �	2-��� ���/ ����7 ]29[  

Performance Level  Earthquake return period  Probability of exceedence  Allowable drift  

CP  Year-2475  Year 50in  2%   ×H05/0  

LS  Year-475  Year 50in  10%  ×H 025/0  

IO  Year-72  Year 50in  50%  ×H 007/0  

  

���� ���/�6P�� ���  �� )+ ��O� DU �)� A55B  ��

�FOM K��M�5] � ���E �+�� � /�)[, ����
	L5L* �/ � 

	5BMF, DLOI ���5� �/ ��� ����� � �)+�  ���?-

�, ���E� ����
�� X*�G D� DU )+���  D� )��F�� DU )�/

 �� ����
�� /�6P�� ��F^7/.)+U f�^��� �/�)[, A� �/ 

���� ��CE� 	,��L, � ��^� �55V  D+,�/  4 �I ��

�, D7C7� �^� ���U D�F-�� /�R� Q)� K,�� )��F  � �

 ���0 A�2- �/�W��� K��M�5] � ����
 /�R� �  	,��L,

 .)���X5 �  A� D�� ���� ��CE� /�6P�� oF\�  D� ��

D��/ �� K6� :	�� �)� �)+�  

 (i7�)}\�  /�6P��1DWM� �� �/�W��� 	5P��M :8

8 

���� X5�0 ��)�  	5P��M �� D7C7� hFM� �T� �� ��

.��/ _��� D,�/�  

 (f) /�6P�� }\�2/�)[, ����
 :9

9 Q�R�� �

	,�,  �,� �/F� Q�a D7C7� hFM� �� _� �dCE ���

_��� 	5P��M .	�� �)� �W* ��/  

 (�) /�6P�� }\�3���E �+�� :10

10c���
 �  ���

D���)� /FE� ���E� ���� ��j�� �,�  X5�0 ��

�, .)+5�  
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