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  CODE SIMPLE  By S. K. Ghosh, Ph.D., and Susan Dowty, S.E.

W e are frequently asked what spectral response 
accelerations should be used for areas outside 
the United States where there are no mapped 
values in the International Code Council’s 

(ICC) International Building Code (IBC) or the American 
Society of Civil Engineers’ Minimum Design Loads For 
Buildings and Other Structures (ASCE 7). 

Prior to the IBC, it was customary for code users to use 
the Uniform Building Code (UBC) Appendix Chapter 
16 Seismic Zone table for areas outside the United States. 
This table, introduced in 1976, was completely revised and 
expanded in the 1997 edition of the UBC. With the 1997 
UBC Appendix Chapter 16, a paragraph was added indicat-
ing that the compilation was only a partial listing of seismic 
zones outside the United States and may not, in all cases, 
reflect local ordinances or current scientific information. 
The seismic zones tabulated in UBC Appendix Chapter 16 
were based on the Tri Services Manual, Seismic Design for 
Buildings, Departments of the Army [TM 5-809-10], Navy 
[P-355], and Air Force [AFM 88-3], Chapter 13. 

In answer to the question what spectral accelerations 
should be used for areas outside the United States where 
there are no mapped values in the IBC or ASCE 7, it is 

possible to use the Ca and Cv values of the 1997 UBC cor-
responding to the Seismic Zone listed in Appendix Chapter 
16 to determine SDS and SD1, using the following equivalency 
relationships (this is referred to hereinafter as Method 1): 
SDS = 2.5Ca and SD1 = Cv.

An example of entries in the 1997 UBC Seismic Zone 
table with corresponding Ca and Cv and converted SDS and 
SD1 values is given in Table 1.

However, the values obtained using Method 1 are consid-
ered crude. In the absence of maps developed for the local 
foreign region, a source of SS and S1 values for  locations out-
side of the United States may be the U.S. military document, 
UFC (Unified Facilities Criteria) 3-310-01, Structural Load 
Data, dated May 25, 2005, including Change 2, dated Dec. 5, 
2007. Tables D-2 and E-1 of this document should be used. 
These values (hereinafter referred to as Method 2 values) 
are used by the United States Department of Defense. Of 
course, the same statement made in the 1997 UBC Appendix 
Chapter 16 applies here as follows: The values may not, in all 
cases, reflect local ordinances or current scientific informa-
tion. Entries in Table E-1 of UFC 3-310-01 for the same 
locations as in the above table are given in Table 2.

The 10/50 entry represents the design earthquake ground 

Seismic ground motion values  
for locations outside the United States

Table 1: �An example of entries in the 1997 UBC Seismic Zone table with corresponding Ca and Cv and converted 
SDS and SD1 values (Method 1).

Location	 Appendix Ch. 16 Seismic Zone	 Assumed Site Class	 Ca	 Cv	 SDS = 2.5Ca	 SD1 = Cv

Mexico: Mazatlan	 2A	 D	 0.22	 0.32	 0.55	 0.32

Mexico: Mexico City	 3	 E	 0.36	 0.84	 0.90	 0.84

Table 3: Comparison of Methods 1 and 2

	 Method 1	 Method 2

City	 SDS	 SD1	 SDS	 SD1

Mazatlan	 0.55	 0.32	 0.72	 0.42

Mexico City	 0.90	 0.84	 0.59	 0.47

Table 2: �Values derived from Table E-1 of UFC 3-310-
01 (Method 2) for the same locations as in 
Table 1, above. 

	 Seismic Loading (Site Class B)

Country	 Base/City	 Ss(%g)	 S1(%g)	 10/50Ss(%g)	 10/50S1(%g)

Mexico	 Mazatlan	 97.4	 39	 48.7	 19.5

Mexico	 Mexico City	 56.9	 22.8	 28.5	 11.4


