GROUND MOTION MAPS

How To Obtain the Basic Values
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Seismic Ground Motions

1 Determine basic values from maps for
bedrock conditions

2, 3 Classify solil conditions at site and
determine site coefficients

4 Determine site-adjusted values

4 Take two-thirds for use in design

5 Construct design response spectrum

[/ Site-specific studies permitted/required
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Mapped Acceleration Parameters

Two sets of maps; acceleration parameter is in

units of gravity

Sq for spectral response acceleration at 0.2 sec
S, for spectral response acceleration at 1.0 sec
Shortcut to Seismic Design Category A:

= S;<0.15and S; <0.04
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Ground Motion Parameters & Seismic Hazard

| Mapped Contours of S¢ |,

~ | Sgand S,are the

~ | mapped 2% in 50 year
| spectral accelerations
| for firm rock

Spsand Sp,; are the
design level spectral

|| accelerations (modified
for site and “expected
good performance”)

FIGURE 9.4.1.1(a) — continued
MAXIMUM CONSIDERED EARTHQUAKE GROUND MOTION FOR
CONTERMINOUS UNITED STATES. OF 0.2 s SPECTRAL RESPONSE
ACCELERATION (5% OF CRITICAL DAMPING), SITE CLASS B
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Location of Deterministic Areas




Typical Probabilistic Map

30°

~12p-

-110° : -80° km
U.S. Geological Survey -100° 90 e e e
National Seismic Hazard Mapping Project 0 500

Sg - 0.2 Spectral Response Acceleration
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CD vs Internet

® Internet
*CD
® Both sources give the same answers

® Both sources have a similar user
Interface

® The graphics are somewhat different
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Internet Ground Motion Tool

http://earthquake.usgs.gov/research/hazmaps/

SEISMIC DESIGN VALUES FOR BUILDINGS

S, and S;, Hazard Curves, Uniform Hazard
Spectra, and Residential Design Category
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USGS Ground Motion Calculator

mic Design Values for Buildings - Microsoft Intern
Fle Edt View Favortes Tools Help ‘t

OM -9 Ix‘f‘ ﬂ ; S search T Favortes &) | (2~ =h 3
] htp:fjearthquake usgs.goviresearchfhazmaps|designfindex.php - ﬂﬁu Lnks * &'
Google (G~ v Goog B v {2 Bockmarksw ShSblocked U Check v ', Autolink v | Send tow ) Settings >

= USG .

g world

Earthquake He
Research & Monitoring |

= mabhiiok =
You are here: Home » Research & Monitoring » Seismic Design Values for Buildings
NSHM Home

Seismic Hazard Maps

Seismic Design Values for Buildings

Custom Mapping Analysis o\ Earthquake Ground Motion Parameter Java Application

Tools
Seismic Design Value for Hazard curves, uniform hazard response spectra, and design parameters are available for sites in the 50 states of the United States, Puerto Rico and
Buildings the U.S. Virgin Islands. Additionally, design parameters are available for Guam and American Samoa

Earnthquake Hazards 101
‘We strongly recommend the use of this new application when calculating Ground Motion Parameters. The Java Application includes new data sets,

allows searching by zip code or latitude and longitude, and displays graphs of the calculated information, Any information calculated in this application
can also be saved or printed for later use

Project Information and
News

Related Links

NSHM FAQ To use this application, you must have Java Installed We rec i you choose Open or Ryn instead of saving to your computer so you will
automatically receive any updates. If you save this application, please check this page for the latest updates regularly

Java Ground Motion Parameter Calculator - Version 5.0.6 2.8 MB)

Any comments or questions about this application should be sent to Nicolas Luco (Research Structural Enginesr)
Any questions regarding installation or other technical issues should be sent to Eric Martinez (IT Specialist)

NSHM Site Map
A-Z Site Index

Ground motion parameters available in the new application:

1. USGS Probabiistic Hazard Curves (1996 and 2002 for the 48 conlerminous stales, 1998 Alaska, 1998 Hawad, 2003 for Puerio Rico and the Virgn |siands)

2. USGS Uniform Hazerd response Spectra Curves (1396 and 2002 for the 48 conterminous states, 1998 Alasks, 1998 Hawsad, 2003 for Puerto Rico and the Virgin lslands)
3. NEHRP Recommendéd Provisions for Ssismic Regulations for New Buildings and Other Structures (1297, 2000, and 2003 aditions)

4. ASCE 7 Standard, Minimum Design Loads for Buldngs and Other Structures (1938, 2002, and 2005 editions)
5. international Bullding Code (2000, 2003, and 2006 editions)

6. international Residential Code (2000, 2003, 2004 supplemeant, and 2006 adiions)

7. NFPA 5000 Building Construction and Safety Cods (2003 and 2006 edtions)

sround motion m re now available in POF form
V]3] I i
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Installation

r .
% Earthquake Ground Motion Design Parameters 5.0.0 Setup

Welcome ko the Earthquake Ground Motion Design Parameters
5.0.0 inskallation prograrm,

=

Sekup cannot install syskem files or update shared Files if they are in use,
Eefore proceeding, we recommend that wou close any applications you may
be running.

............................................

K, Exijt Setup

............................................
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Installation Caution

Visual Basic 6.0 Setup Toolkit

Do ywou wank ko copy the data files?

These files use approximately 1,25 GB of disk space and

are necessary fo run the EqiaM software, m

the software can skill be run but wou will need to insert the Eqah
DD into khe computer's DWD drive when running the program,

Okherwise please copy the I:Iirectclr\,I'2IIIIIIIS-LISGSGrnundMntiDnDataFiIes'I
From the DWD after the program is installed,

oK, Cancel ‘
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Opening Screen

i Earthguake Ground Motion Parameters E. ¥. Leyendecker, A.D. Frankel, and K. 5. Rukstales g@@
File Help

Seismic Hazard Curves, Response Spectra,
and Design Parameters

This program allows the user to obtain hazard curves, uniform hazard response spectra, and
design parameters for sites in the 50 states of the United States, Puerto Rico and the U.S.
Wirgin Islands. Additionally, design parameters are available for Guam and American
Samoa. Ground motion maps are also included in PDF format.

Detailed explanation of the analyses available is included in the help menu above. Click on
Okay to begin calculation.

Carrect application of the data abtained from the use of this pragram andfor maps Js the

responsibiity of the user. This software is not 2 substitute for technical knowledge of selsmic design
andfor analssis.

ZUSGS

Eckanca For 8 s Ryimg Wil
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| |

Analysis Options

1" Earthquake Ground Motion Parameters

File Project Mame Help

Analysis Options | -

115335 Probabilistic Hazard Curves
11535 Uniform Hazard Response Spectra

MEHRP Recommended Provisions For Seismic Regulations For Mew Buildings and Other Structures

Inkernational Building Code

International Residential Code

A3CE 7 standard, Minimum Design Loads For Buildings and Other Structures
MFPA 5000 Building Construction and Safety Code

Description

Chutput for Calculations

Select Site Location -See Site Location Hotes

{* Latitude-Longitude : Recommended " Zip Code
Latitude Longitude
(500 to 24.6) {-125.0 to -65.0)

Calculate Design Parameters
Ground Motion Parameters | MCE Ground Motion ﬂ

Calculate Ss and 51 | Calculate SM and SD Values

Calculate Design Spectra

% FEMA

Map Spectrum Site-Modified Spectrum
Design Spectrum View Spectra Clear Output View Maps
Instructional Materials Complementing FEMA 451, Desigh Examples Ground Motion Maps 5b - 14




IBC Option

1" Earthquake Ground Motion Parameters

File Project Mame Help

Analysis Options - | Description

Select Geographic Region Cutput for Caleulations

Conterminous 48 States hd

Select Edition

|2‘1]I1]"ﬁ International Building Code j

Select Site Location -See Site Location Hotes

| 1]

{* Latitude-Longitude : Recommended " Zip Code
Latitude Longitude
{50.0 to 24.6) {-125.0 to -65.0)

Calculate Design Parameters
Ground Motion Parameters | MCE Ground Motion ﬂ

Calculate Ss and 51 | Calculate SM and SD Values

Calculate Design Spectra

Map Spectrum Site-Modified Spectrum

Design Spectrum View Spectra Clear Output View Maps
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User Aids

17 Eart). uake L jund Motion Parameters

File Project Mame Help

Analysis Options - | Description

Select Geographic Region Cutput for Caleulations
©

Select Edition

|2‘1]I1]"ﬁ International Building Code j

Select Site Location -See Site Location Hotes

{* Latitude-Longitude : Recommended " Zip Code
Latitude Longitude
{50.0 to 24.6) {-125.0 to -65.0)

Calculate Design Parameters
Ground Motion Parameters | MCE Ground Motion ﬂ

Calculate Ss and 51 | Calculate SM and SD Values

Calculate Design Spectra

Map Spectrum Site-Modified Spectrum

Design Spectrum View Spectra Clear Output View Maps
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Calculate Sq AND S,

1: Earthguake Ground Motion Parameters

File Project Mame Help

Analysis Options + Description

Select Geographic Region Ourtput for Calculations
5 Corterminous 45 States
|Conterminous 4 States [~ 2006 International Building Code
Spectral Respanze Accelerations 5= and 51
Select Edition State - California
Zip Code - 94111
|21]Il]lﬁ International Building Code j Zip Code Latitude = 37 795300

Zip Code Longitude = -122 400000

== and 51 = Mapped Spectral Acceleration Walues
Select Site Location -5ee Site Location Hotes Site Clazs B - Fa= 1.00, Fv= 1.00

i Latitude-Longitude : Recommended i+ Zip Code Deta are based on & 0.01 deg grid spacing.

Period Centroid Sa

(seC) )]
5-Digit Zip Code  |California j | 94111 j 02 1500 S= She Class B
1.0 0602 51, SteClass B

Period  Maximum Za

Calculate Design Parameters (sec) (a) )
- 0.2 1500 Sz, StecClass B
i Motion Parameters MCE Ground Motion = 10 OF4 =1 Ste Clss B

Calculate Ss and 51 Calculate SM and 5D Values Period  Minimum Sa
(zec) ()
0.2 1500 =z, StecClass B
1.0 0600 51, Steclass B
Calculate Design Spectra
Map Spectrum Site-Maodified Spectrum
Design Spectrum View Spectra Clear Output View Maps
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Location By Zipcode

17 Earthgquake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Chutput for Calculations
N Conterminous 43 States
|Conterminous 48 States =l 2006 International Building Code

Spectral Responze Accelerations Sz and 51

Select Edition State - California
Zip Codle - 94111
|2‘1]I1]"ﬁ International Building Code j Tip Code Latitude = 37.795300

Zip Code Longitude = -122 400000

Sz and 51 = Mapped Spectral Acceleration Values
Select Site Location -See Site Location Hotes Site Clazs B - Fa=1.00, Fv=1.00

"  Latitude-Longitude : Recommended v Zip Code U R NI G e e ol

Period  Centroid Sa

I

— N _ (=zec) ()
- 5-Digit Zip Code  |California j | MM j 0 1500 S=, Ste Class B

1.0 0602 51, Site Clazs B

Period  Maximum Sa

Calculate Design Parameters () (o) .

. . 0z 1500 S=, Ste Class B <

Ground Motion Parameters MCE Ground Motion j 10 0614 1. Site Class B
Calculate Ss and 51 Calculate SM and 5D Values Period  Minimum Sa _

[zec) ()
02 1500 S=, Sie Clasz B
1.0 0600 =1, Site Class B
Calculate Design Spectra
Map Spectrum Site-Modified Spectrum
Design Spectrum View Spectra Clear Output View Maps
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Calculate Sy g, S\1, Sps: Sp;

17 Earthgquake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Chutput for Calculations
N Conterminous 43 States
|Conterminous 48 States =l 2006 International Building Code

Spectral Responze Accelerations Sz and 51

Select Edition State - California
Zip Codle - 94111
|2‘1]I1]"ﬁ International Building Code j Tip Code Latitude = 37.795300

Zip Code Longitude = -122 400000

Sz and 51 = Mapped Spectral Acceleration Values
Select Site Location -See Site Location Hotes Site Clazs B - Fa=1.00, Fv=1.00

"  Latitude-Longitude : Recommended v Zip Code U R NI G e e ol

Period  Centroid Sa

— N _ (=zec) ()
5-Digit Zip Code  |California j | MM j 1500 S=, Ste Class B
0E0? 51, Site Class B

Period  Maximum Sa

Calculate Design Parameters () (o) .
g 0z 1.500 S=, Site Class B
G 1 Mot P et i !
round Motion Parameters MCE Ground Motion 10 0614 1. Site Class B
Calculate Ss and 51 Calculate SM and 5D Values Period  Minimum Sa
[zec) ()
02 1500 S=, Sie Clasz B
1.0 0600 =1, Site Class B
Calculate Design Spectra
Map Spectrum Site-Modified Spectrum
Design Spectrum View Spectra Clear Output View Maps
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Calculate Site Coefficients

% Site Coefficients

Values of Fa as a Function of Site Class and 0.2 sec MCE Spectral Acceleration

—5oil Factors as a Function of Site Class and Spectral Accelerations

Calculate Site Coefficient

Site Class | Ss<=0.25 | Ss=0.50 Ss =075 Ss=1.00 | Ss>=1.25
A 0.8 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
1] 1.6 1.4 1.2 11 1.0
E 2.5 1.7 1.2 0.9 0.9
F a a a a a

Values of Fv as a Function of Site Class and 1.0 sec MCE Spectral Acceleration

Site Class | 51<=0.10 | 51=0.20 51 = 0.30 S1=0.40 | 51>=0.50
A 0.8 0.8 0.3 0.8 0.3
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
1] 24 2.0 1.8 1.6 1.5
E 1.5 3.2 2.8 2.4 2.4
F a a a a a
Hotes:

Use straight-line interpolation for intermediate values of Sa and 51.

Hote a: Site-specific geotechnical investigation and dynamic site

response analyses shall be performed.

Spectral Accelerations
55,0 51.0

1.500 0602

Site Class

Site Class A
Site Class B
Site Class C
‘Site Clazs D

Site Class E
Site Class F

Discussion

Site Coefficients

Interpolated soil factors for
the conditions shown. Values
may also be entered manually.

Fa |1.nn Fv [1.50

FEMA
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1 Earthquake Ground Motion Parameters

Sy, Values

File Project Mame Help

Analysis Options -

Select Geographic Region

|Co|rterminous 48 States j

Select Edition

|‘_J‘1]I1]Iﬁ International Building Code j

Select Site Location -See Site Location Hotes

(" Latitude-Longitude : Recommended f* Zip Code

5-Digit Zip Code California j

|94111 j

Calculate Design Parameters
Ground Motion Parameters | MCE Ground Motion ﬂ

Calculate Ss and 51 | iCalculate SM and SD Values

Calculate Design Spectra

Map Spectrum Site-Modified Spectrum

Design Spectrum View Spectra

Description
Chutput for Calculations

2006 International Building Code rs
Spectral Responze Accelerstions Sz and Shit

State - Califarnia

Zip Code - 94111

Zip Code Latitude = 37.793300

Zip Code Longitude = -122.400000

Shz = FaSs and Shil = Fvsi

Ste ClassD - Fa=1.00, Fv=1.50

Data are bazed on a 0.01 deg grid spacing.

Period Sa

[=ec) ()
0z 1500 =M=, Site ClassD
1.0 0o0z3 =M1, Site Class D

Corterminous 43 States
2006 International Building Code
Spectral Responze Accelerstions SDe and S
State - California
Zip Code - 94111
Zip Code Latitude = 37.795300
Zip Code Longitude = -122.400000
Shs = 203 ¥ Shs and S0 = 203 x Sk
Ste ClassD - Fa=1.00, Fv=1.50
Data are bazed on a 0.01 deg grid spacing.

Period Sa

[=ec) ()
0z 1.000 =Dz, Site ClassD
1.0 0ED2 =01, Site ClazsD

Clear Output View Maps

FEMA
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Calculate MCE Spectrum

1 Earthquake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Chutput for Calculations
N Corterminous 43 States e
|Conterminous 48 States | 2006 Internationsl Building Code

Map Response Spectra for Site Class B

Select Edition State - California
Zip Code - 94111
|‘_J‘1]I1]Iﬁ International Building Code - Zip Code Latitude = 37738300

Zip Code Longitude = -122 400000

Sz and 51 = Mapped Spectral Accelerstion Yalues
Select Site Location -5ee Site Location Hotes Site Clazs B - Fa= 100, Fv=1.00

Data are based ona 0.01 deg grid spacing.

(" Latitude-Longitude : R fed & Zip Cod
Udle-Longmude eCommended * Lp Lode Petind 2 =
[=zec) ()] in.
0000 0600 0.000
5-Digit Zip Code | California x| | 4| 0080 1200 0.094

0.200 1500 02566
0.401 1500 2360
0500 1204 23940

Calculate Design Parameters HEY UG e

_ 0.yan 080 4417

Ground Motion Parameters | MCE Ground Motion ﬂ 0.500 0753 4705
0.900 0663 5293

Calculate Ss and 51 | Calculate SM and 5D Values 1.000 0eB02 5531

1.100 0547 6469
1.200 0502 7057
1.300 0463 7EdS
Calculate Design Spectra 1.400 0430 85233
1.500 0401 5821

) 5 1.E00 0376 9409
Map Spectrum Site-Modified Spectrum 1700 0354 9097 3
Design Spectrum View Spectra Clear Output View Maps
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Calculate S, Spectrum

17 Earthguake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Ohatpant for Calculations
. Conterminous 43 States -~
|Conterminous 43 States R4 2006 International Building Code
Site Modified Response Spectra for Site Class D
Select Edition State - California
Fipp Code - 94111
|‘_J‘1]I1]Iﬁ International Building Code ﬂ fip Code Lattude = 37.795300

Zip Code Longitude = -122.400000

Shz = FaSs and Sh1 = Fv31

Select Site Location -See Site Location Hotes Site Clazz D - Fa= 1.00, Fv= 1.50

Data are bazsed ona 0.01 deg grid spacing.

{ ' d i 2 o Zi
Latitude-Longitude : Recommended + Zip Code Period Sa Sd
[zeC] () in.
0.000 0600 0.000
5-Digit Zip Code | California | |eun +| 2en | Goh nels

0.200 14500 0536
&0z 14500 5310
0.700 1290 BA7S

Calculate Design Parameters CHEDY Ussh Gl

Ground Motion Parameters | MCE Ground Motion ﬂ ?ggg éggg ;:319
1.100 0521 9.703

Calculate Ss and 51 | Calculate SM and 5D Values 1.200 0752 10585

0695 11465

0645 12350

0E02 13232

Calculate Design Spectra 0564 14114

0531 14996

) ) 0a02 15575

Map Spectrum Site-Modified Spectrum 9435 1_5'359 3
Design Spectrum View Spectra Clear Output View Maps
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Calculate Sy Spectrum

1" Earthquake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Output for Caleulations
N Conterminous 45 States rs
|Conterminous 48 States | 2006 Internationsl Building Code

Dezign Response Spectra for Site Class D

Select Edition State - California
Zip Codle - 94111
|‘_J‘1]I1]Iﬁ International Building Code ﬂ Zip Code Lattude = 37798300

Zip Code Longitude = -122 400000

SDhe = 203 % SMs and 501 = 203 x 5k
Select Site Location -See Site Location Hotes Site Clazs D - Fa= 1.00, Fv = 1.50

Data are based on a 0.01 deg grid spacing.

(" Latitude-Longitude : R fed & Zip Cod
Udle-Longnude eCommended * Lp Lode Perind 2 =
[=zec) [(x)] in.
0000 0400 0.000
5-Digit Zip Code  |California x| | | 0420 1000 0142

0.200 1000 039
0602 1.000 3540
0.70a 0gsd 4117

Calculate Design Parameters SHE Qhprs el

_ 0.900 0663 5293

Ground Motion Parameters | MCE Ground Motion ﬂ e e
1.100 0547 EB4E9

Calculate Ss and 51 | Calculate SM and SD Values 1.200 0502 F.057

1.300 0463 7EdS
1.400 0430 5233
1.500 0401 5821
Calculate Design Spectra 1.600 0.376 9409
1.700 0334 99497

) ) 1.800 0334 10585
Map Spectrum Site-Modified Spectrum 1900 037 11174 3
Design Spectrum View Spectra Clear Output View Maps
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Graphic Options

| Earthguake Ground Motion Parameters

File Edit iGraph Scale Help
== Bl | Map Spectrum for Savs. T -
Map Spectrum for Savs. T
Map Spectrum for Sa vs. Sd SRR
Site Modified Spectrum for Savs. T Period, Sa,
Site Modified Spectrum for Sa vs. Sd Sec q
— Design Spectrum for Savs. T 0.00 06000
Design Spectrum for Sa vs. Sd
All 5a ve. T Spectra 0.08 1.5000
All Sa vs. Sd Spectra 0.20 1.5000
1.6 .40 1.5000
0.50 1.2038
14 0.60)  1.0032
070 0.8599
oL 1.2 0.80|  0.7524
s 0.90]  0.6688
B 1.00)  0.6019
1.0
2 1 110 0.5472
a8 120 05016
<08 1.30]  0.4630
% 1.40 0.4299
2 06 150  0.4013
2 1.60)  0.3762
1.T0 0,354
0.4
1.50 0.3344
1.90 0.3168
0.2 2.00 0.3010
0.0 0.5 1.0 1.5 2.0
Period, sec
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Map Spectrum: S, -T

m| Farthquake Ground Motion Parameters

File Edit Graphacale Help
Select Graph | Map Spectrum for Savs. T ﬂ
Graph Data
Map Spectrum for Savs. T Period, sa,
5% Damping SIHE a
Comterminous 48 States - Zip Code = 94111 0.00 0.6000
Zip Code Lat. = 37.7983 deg  Zip Code Long. = -122.400000 deg 0.08 1.5000
Site Class B
0.20 15000
1.6 .40 1.5000
0.50 1.2038
1.4 0.60)  1.0032
0.7T0 0.5599
= 0.30 0.7524
= 1.2
o 0.590 0.6688
B 100  0.5019
1.0
2 1 110  0.5472
8 1.20 0.5016
% 0.8 1.30]  0.4630
¥
= 1.40 0.4299
o6 1.50 0.4013
w 160 03762
1.TH 0.354H
04
1.80 03344
1.90 03168
0.2 =
2.00 03010
0.0 0.5 1.0 1.5 2.0
Period, sec

FEMA Instructional Materials Complementing FEMA 451, Design Examples Ground Motion Maps 5b - 26




All Spectra: S_-T

. Farthquake Ground Motion Parameters
File Edit GraphScale Help

Select Graph | [EXH5a vs. T Spectra ﬂ

All Savs. T Spectra
5% Damping
Comterminous 48 States - Zip Code = 94111
Zip Code Lat. = 37.7983 deg  Zip Code Long. = -122.400000 deg
Site Class D Fa=1.00 Fv=1.50

-y
[=F]

\ = Map Spectrum
\ = Site-Modified
\ = Design

=y -
P =
—

M
/

=
&

[

Spectral Acceleration, g

=
i

-
F

0.5 1.0 1.5 2.0

Period, sec

=
=
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Calculate Hazard Curves

17 Earthguake Ground Motion Parameters E”E”‘S—_('

File Project Mame Help

Analysis Opkions - Description

Select Geographic Region Chutpart for Calculations
ﬂ Peak Ground Acceleration ~

State - California
Zip Code - 94111

Select Edition Zip Code Latitude = 377395300

Zip Code Longitude = -122.400000

|2‘W2‘ Data ﬂ BIC Boundary
Data are based on & 0.05 deg grid spacing.
Frequency of Exceedance values less than

|Co|rterminous 43 States

Select Site Location -See Site Location Hotes 10E-4 zhould be used with caution.
" Latitude-Longitude : Recommended f* Zip Code Grugnd Fregusncy
Motion  of Exceedance
() (et year)
o . . 0.00s0 4 644E-01
5-Digit Zip Code California ﬂ | 94111 j 00070 4 151E-01

0.0033 3.557E-M
0037 2.899E-01
o019z 2234E-M
0.0269 1.637E-01

00376 1.157E-01
ﬂ 00527 7 956E-02

Hazard Curve
Ground Motion Parameters | peak Ground Acceleration

0.o73s S.427E-02
Calculate View | 01030 3ESME-02
01450 2 408E-02
0.2030 1.496E-02
0.2840 3.207E-03
Single Hazard Values 0.3870 3.557E-03 —
f* PE and Exp. Time i~ Peturn Period 0.5560 1.A17E-03
0.rran 2.292E-04
Prob. of Exceedance {%}Iﬂ Exp. Time {Years) Iﬁ 1 ,DEEE EBEEE'EE b
Calculate | Clear Output View Maps
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Annual Frequency of Exceedance

im| Farthquake Ground Motion Parameters
Fie Edit GraphScale Help

Select Graph | Hazard Curve of Annual FEX ve Acceleration ﬂ
Graph Data
Annual Frequency of Exceedance vs Peak Ground Acceleration Sa, L]
Conterminous 48 States - Zip Code = 94111 g FEX

Zip Code Lat. = 37.7983 deg  Zip Code Long. = -122. 400000 deq 0.0050 | 4.644E-01
Site Class BIC 0.0070| 4.151E-01
0.0098| 3.55TE-01
1.0000000 0.0137| 2.899E-M1

0.0192| 2.234E-M
0. 1000000 0.0269| 1.63TE-01
! 0.0376| 115TE-01
0.0527| T.956E-02
0.0738| 5.42TE-02
! ¢.1030| 3.681E-02
0.1450| 2.403E-02
0.2030| 1.496E-02
0.0001000 0.2840| 8.207E-03
i 0.3970| 3.58TE-03
0.5560| 1.11TE-03
0.7730| 2.292E-04
1.0900| 2.362E-05

0.0100000

0.0010000

0.0000100

Annual Freguency of Bxceedance

0.0000010
1.5200| 2.589E-06
‘ 2.1300| 1.523E-0T7
0.0000001
0.001 0.010 0.100 1.000 10.000

Acceleration, g
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Return Period

i Earthguake Ground Motion Parameters
File Edit Graphscale Help

== AE(E gl | Hazard Curve of Acceleration vs Return Period -
Graph Data
Peak Ground Acceleration vs Return Period, yrs Rﬂt'.'r" =)
Conterminous 48 States - Zip Code = 94111 S0 g
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Single Values

17 Earthquake Ground Motion Parameters

File Project Mame Help

Analysis Options - Description

Select Geographic Region Chutpat for Calculations
Ground  Freguenc e
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Select Edition 0.00s0 4 G44E-01
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Deaggregation

® Breaking apart of the probabillistic
hazard analysis

® Helps remove some of the “black box”
effect

® Helps visualize the source of the
hazard

® Many uses, e.g. liquefaction analysis,
time history determination
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Deaggregation — San Francisco

Prob. Seismic Hazard Deaggregation

San_Francisco 122.4170 W. 37.7790 N.
Peak Hor. Ground Accel.>=0.7793 g
Ann. Exceedance Rate .405E-03. Return Time 2475 years

70 80
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30 40

20
i
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Deaggregation - Coos Bay, Oregon

Prob. Seismic Hazard Deaggregation

3 Coos_Bay, OR 124.2160° W. 43.3680 N.
] SA period 0.20 sec. Accel.>=1.675 g
Ann. Exceedance Rate .408E-03. Mean Return Time 2475 yrs
® 8 Mean (R,M,g,e) 15.9km,8.14, 1.06, 1.59
]
3
s°
8
£
SR
§
Rg
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Deaggregation - Portland, Oregon

Prob. Seismic Hazard Deaggregation

Portland,_ OR 122.6750° W. 45.5240 N.
8 SA period 0.20 sec. Accel >=0.8540 g

Ann. Exceedance Rate .409E-03. Mean Return Time 2475 yrs

'Q Mean (R,M,g,€) 33.4km,6.91, 1.04, 1.60
Q
g o
hy
RN
N
% S
Y
N
R

o=
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Deaggregation — Olympia,
Washington

Prob. Seismic Hazard Deaggregation
Olympia, WA 122.8200 W. 47.0450 N.

Peak 1lor. Ground Accel. >=0.4944 ¢
Ann. Exccedance Rate .404E-03. Return Time 2475 years

8 2

% Conftribution fto Hazard
4
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Seattle — 0.2 sec, Detalled

Seattle, WA
0.2 sec SA =0.691¢g

10 % PE in 50 Years

Mean M 6.42 Mean Dist. 29.0 km
Modal M 6.60 Modal Dist. 6.1 km

40 50 60

§
3
Ry
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§
3
)
3
Q
)

70 20 30

o
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Seattle — 0.2 sec

Seattle, WA
0.2 sec SA= 1.494 g

2 % PE in 50 Years

Olive: G-R fault hazard, Seattle & Whidby Is. faults

40 50 60

Yellow: Ch. Earthquake hazard, Seattle & Whidby Island
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Seattle — 1.0 sec

<USGS Seattle, WA
1.0sec S, =0.220 g

10 % PE in 50 Years

Olive: G-R fault hazard, Seattle & Whidby Is. faults

Red: Gridded Seismicity, WUS
/ Zarthquake hazard, Seattle & Whidby Island

10 20 30 40 50 60

R
Q
T
Y
S
b
S
Q
3
O
Q
BN

: FEMA Instructional Materials Complementing FEMA 451, Design Examples Ground Motion Maps 5b - 39




Design Values Outside the United
States

* Based on GASHAP Data
* 10% PE In 50 years
* PGA only

* Estimate 2% from 10% PE by multiplying by
2.0

° S, = 2.5XPGA

* S, =PGA

* Use site-specific studies where available
* USGS studies where available
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UFC 3-310-1

UFC 3-310-01
25 May 2005

UNIFIED FACILITIES CRITERIA (UFC)
L]

STRUCTURAL LOAD DATA

APPROVED FOR PUBLIC RELEASE; DISTRIBUTION UNLIMITED
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What is GSHAP?

e GLOBAL SEISMIC HAZARD MAP e it

Prsiuitid by 11 G100 Sikamibe Hazird Seesaomiin Prograrm (SHAR), =
% & Gemoraiatio project of the UNniemanional Decsde of Hamil Dissoner Reduckon, sonducied by T inoematonal Lishosphers Pregrem.
@ ninl g nnsaming by . Disrcie, G G i, K. Sanciack, wng P Zrang ﬂ—
B
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