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Earthquake Ground Motion, 0.2 and 1-Second Spectral Response
International Building Code 2012:

STRUCTURAL DESIGN

SECTION 1613
EARTHQUAKE LOADS

1613.1 Scope. Every structure, and portion thereof, including
nonstructural components that are permanently attached to
structures and their supports and attachments, shall be
designed and constructed to resist the effects of earthquake
motions in accordance with ASCE 7, excluding Chapter 14
and Appendix 11A. The seismic design category for a struc-
ture is permitted to be determined in accordance with Section
1613 or ASCE 7.

Exceptions:

1. Detached one- and two-family dwellings, assigned
to Seismic Design Category A, B or C, or located
where the mapped short-period spectral response
acceleration, S, is less than 0.4 g.

2. The seismic force-resisting system of wood-frame
buildings that conform to the provisions of Section
2308 are not required to be analyzed as specified in
this section.

3. Agricultural storage structures intended only for
incidental human occupancy.

4. Structures that require special consideration of their
response characteristics and environment that are
not addressed by this code or ASCE 7 and for which
other regulations provide seismic criteria, such as
vehicular bridges, electrical transmission towers,
hydraulic structures, buried utility lines and their
appurtenances and nuclear reactors.

1613.2 Definitions. The following terms are defined in Chap-
ter 2:

DESIGN EARTHQUAKE GROUND MOTION.

MECHANICAL SYSTEMS.
ORTHOGONAL.

RISK-TARGETED MAXIMUM CONSIDERED
EARTHQUAKE (MCE) GROUND MOTION
RESPONSE ACCELERATION.

SEISMIC DESIGN CATEGORY.
SEISMIC FORCE-RESISTING SYSTEM.
SITE CLASS.

SITE COEFFICIENTS.

1613.3 Seismic ground motion values. Seismic groung
motion values shall be determined in accordance with this
section.

1613.3.1 Mapped acceleration parameters. The parame.-
ters S, and §, shall be determined from the 0.2 and 1-sec-
ond spectral response accelerations shown on Figures
1613.3.1(1) through 1613.3.1(6). Where S, is less than or
equal to 0.04 and §, is less than or equal to 0.15, the struc-
ture is permitted to be assigned to Seismic Design Cate-
gory A. The parameters S and S, shall be, respectively,
1.5 and 0.6 for Guam and 1.0 and 0.4 for American
Samoa.

1613.3.2 Site class definitions. Based on the site soil
properties, the site shall be classified as Site Class A, B, C,
D, E or F in accordance with Chapter 20 of ASCE 7.
Where the soil properties are not known in sufficient detail
to determine the site class, Site Class D shall be used
unless the building official or geotechnical data deter-
mines Site Class E or F soils are present at the site.

1613.3.3 Site coefficients and adjusted maximum con-
sidered earthquake spectral response acceleration
parameters. The maximum considered earthquake spec-
tral response acceleration for short periods, S,,, and at I-
second period, S,,,, adjusted for site class effects shall be
determined by Equations 16-37 and 16-38, respectively:

Sys=F,S, (Equation 16-37)
S =F.S, (Equation 16-38)
where:

F, = Site coefficient defined in Table 1613.3.3(1).
F, = Site coefficient defined in Table 1613.3.3(2).

§; = The mapped spectral accelerations for short periods
as determined in Section 1613.3.1.

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,"
MAPPED SPECTRAL RESPONSE ACCELERATION AT SHORT PERIOD
SITE CLASS S, <025 S,=0.50 S, =075 S, =1.00 52125 |
A 08 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 16 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F Note b Note b Note b Note b Note b

a. Use straight-line interpolation for intermediate values of mapped speciral response acceleration at short period, §,.

b. Values shall be determined in accordance with Section 11 4.7 of ASCE 7.
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S, = The mapped spectral accelerations for a |-second
period as determined in Section 1613.3.1.

1613.3.4 Design spectral response acceleration parame-
ters. Five-percent damped design spectral response accel-
eralion at short periods, S,; and at 1-second period, S
shall be determined from Equations 16-39 and 16-40,
respectively:

Sps = %SMS (Equation 16-39)
S = %S,m (Equation 16-40)

where:
5,s= The maximum considered earthquake spectral

response  accelerations for short period as
determined in Section 1613.3.3.

Sy= The maximum considered earthquake spectral
response accelerations for 1-second period as
determined in Section 1613.3.3.
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1613.3.5 Determination of seismic design category.
Structures classified as Risk Category 1, 11 or 111 that are
located where the mapped spectral response acceleration
parameter at 1-second period, S, is greater than or equal to
0.75 shall be assigned to Seismic Design Category E.
Structures classified as Risk Category 1V that are located
where the mapped spectral response acceleration parame-
ter at l-second period, §,, is greater than or equal to 0.75
shall be assigned to Seismic Design Category F. All other
structures shall be assigned to a seismic design category
based on their risk category and the design spectral
response acceleration parameters, S,,; and §;,,, determined
in accordance with Section 1613.3.4 or the site-specific
procedures of ASCE 7. Each building and structure shall
be assigned to the more severe seismic design category in
accordance with Table 1613.3.5(1) or 1613.5.5(2), irre-
spective of the fundamental period of vibration of the
structure,

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,*

SITE CLASS MAPPED SPECTRAL RESPONSE ACCELERATION AT 1-SECOND PERIOD

5,01 5,=0.2 S,=03 S, =04 5,205
A 0.8 0.8 08 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 24 2.0 1.8 1.6 1.5
E 35 32 2.8 24 24
F Note b Note b Note b Note b Note b

a. Use straight-line interpolation for intermediate values of mapped spectral response acceleration at 1-second period, §,.
b. Values shall be determined in accordance with Section 11.4.7 of ASCE 7.

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATIONS
RISK CATEGORY
VALUE OF §,,
lorll ] v
S, < 0.167g A A A
0.167g <5, <0.33¢ B B C
0.33g < S, < 0.50g C C D
0.50g < S, D D D
TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION
RISK CATEGORY
VALUE OF S,
lorll m v
S,y < 0.067g A A
0.067g <8, <0.133¢ B B C
0.133g £ §,,< 0.20¢ C C D
0.20g<5,, D D D
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US Geological Survey, Earthquake Hazards Program, ShakeMap Scientific Background
at http://earthquake.usgs.gov/eqcenter/shakemap/background.php

Spectral Response Maps

Following earthquakes larger than magnitude 5.5, spectral response maps are made. Response
spectra portray the response of a damped, single-degree-of-freedom oscillator to the recorded
ground motions. This data representation is useful for engineers determining how a structure
will react to ground motions. The response is calculated for a range of periods. Within that
range, the International Building Code (IBC) refers to particular reference periods that help
define the shape of the "design spectra” that reflects the building code.



