GROUND MOTION MAPS

How To Obtain the Basic Values
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This series of slides would not normally be used as is but rather to develop a Group
Exercise that shows how to use the USGS website to retrieve certain ground motion
data from the USGS website (see Slide 9 in this set).
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Seismic Ground Motions

1 Determine basic values from maps for
bedrock conditions

2, 3 Classify soil 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

7 Site-specific studies permitted/required
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This lesson focuses on the first step: getting the basic values from the maps.
Subsequent lessons will cover the other steps.

FEMA 451B Topic 5b Notes Ground Motion Maps 2



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:

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

Mapped Contours of Sq

ARt

Sgand S, are the
mapped 2% in 50 year
spectral accelerations
for firm rock

Spsand Sy, are the
design level spectral
accelerations (modified
for site and “expected
good performance”)
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Location of Deterministic Areas

0.2 sec e [
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Ground Motion Maps 5b - 6
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Typical Probabilistic Map

-] 10°
U.5. Geological Survey 0 -
National Seismic Hazard Mapping Project

a 500

Sg - 0.2 Spectral Response Acceleration
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Ground Motion Maps 5b - 7

The USGS probabilistic maps are generally rendered in color. But the MCE maps

for use with codes are usually rendered in black and white.
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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/

e SEISMIC DESIGN VALUES FOR BUILDINGS

o S, and S,, Hazard Curves, Uniform Hazard
= gge  Spectra, and Residential Design Category

Ground Motion Maps 5b - 9

g :EEMA Instructional Materials Complementing FEMA 451, Design Examples

Please note that the USGS is constantly changing its web-based tools, and the
following slides may or may not reflect the current information on the web. Also, the
web site shown above may not be current. Google “USGS Seismic Hazard Maps”

to locate the latest information.
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USGS Ground Motion Calculator
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Installation

% Earthquake Ground Motion Design Parameters 5.0.0 Setup

£

be running.

Welcome to the Earthquake Ground Mation Design Parameters

5.0.0 inskallation program.

Setup cannot inskall svskem files or update shared Files if they are in use,
Before proceeding, we recommend that vou close any applications wou may

................. OK .................. Ep—

&% FEMA
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Installation Caution

Visual Basic 6.0 Setup Toolkit

Do you want ko copy the data files?

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

are necessary ko run the EgaM software, m

the saftware can still be run but vou will need to insert the EqGM
D%D inko the computer's DYD drive when running the program,

Otherwise please copy the directnr}l'2EIE|6-USGSGroundMotionDataFiIes'I
from the DWD after the pragram is installed.

Cancel ‘
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B Earthquake Ground Motion Parameters E. ¥. Leyendecker, A.D. Frankel, and K. 5. Rukstales

File Help

Opening Screen

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.
Virgin Islands. Additionally, design parameters are available for Guam and American
Samoa. Ground motion maps are alse included in PDF format.

Detailed explanation of the I ilable is included in the help menu above. Click on
L ¥
Okay to begin calculation.

Correct application of the data obtained from the vse of this prograrn andfor rraps is the
responsibility of the user. This software is not @ substitute for technical knowledge of selsmic design
ahdfor analysis.

a USGS

‘Saianca far B Ehanying workd

o9(=lES3

&% FEMA
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Analysis Options

Earthguake Ground Motion Parameters

File Project Name Help

Analysis Options| + |

U3GS Probabilistic Hazard Curves
IS5 Uniform Hazard Response Spectra

MEHRP Recammended Provisions for Seismic Regulations for Mew Buildings and Other Structures

International Building Code

International Residential Code:

ASCE 7 Standard, Minimum Design Loads for Buildings and Other Structures
WFPA 5000 Building Construction and Safety Code

Output for Calculations

Select Site Location -See Site Location Hotes

@ Latitude-Longitude : Recommended " Zip Code

Latitude Longitude

(50.0 to 246} (-125.0 to -65.0)

Caleulate Design Parameters

n Parameters MCE Ground Motion -

‘ Calculate SM and SD Values ‘

Calculate Ss and $1

Calculate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum ‘

Design Spectrum ‘ View Spectra ‘

Clear Qutput View Maps

Instructional Materials Complementing FEMA 451, Design Examples

Ground Motion Maps 5b - 14

FEMA 451B Topic 5b Notes

Ground Motion Maps 14



IBC Option

rthquake Ground Motion,

File Project Name Help

Analysis Options =

Select Geographic Region

=l

|2006 International Bu

Select Site Location -See Site Location Hotes

' Latitude-Longitude : Recommended " Zip Code

Latitude Longitude

(50.0to 24.6) (-125.0 10 -65.0)

Caleulate Design Parameters

Ground Motion Parameters MCE Ground Motion -

Calculate Ss and §1 ‘ Calculate SM and SD Values

Calculate Design Spectra

Site-Modified Spectrum |

Map Spectrum

Design Spectrum ‘ View Spectra |

Outpat for Calculations

Clear Output

View Maps

&% FEMA
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User Aids

| Fart:. wake C aund Motion Parameters

File Project Name Help

Analysis Options =

Select Geographic Region

=l

2006 International Bu

Select Site Location -See Site Location Hotes

' Latitude-Longitude : Recommended " Zip Code

Latitude Longitude

(50.0to 24.6) (-125.0 10 -65.0)

Caleulate Design Parameters

Ground Motion Parameters MCE Ground Motion -

Calculate Ss and §1 ‘ Calculate SM and SD Values

Calculate Design Spectra

Site-Modified Spectrum |

Map Spectrum

Design Spectrum ‘ View Spectra |

Outpat for Calculations

Clear Output

View Maps

&% FEMA
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Calculate S AND S;

ake Ground Motion Parameters
File ProjectMame Help

Analysis Options ~

Select Geographic Region

[conterminous 45 States 4|

Select Editi

ing Code =l

Select Site Loc;

2006 iternational Buil

n -See Site Loc:

n Hotes

¢ Latitude-Longitude : Recommended @ Zip Code

5-Digit Zip Code  |California -]

[oa111 -]

Calculate Design Parameters
ind Motion Parameters MCE Grot

Moti

Calculate 55 and 51 Calculate SM and SD Values |

Caleulate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum |

Design Spectrum ‘ View Spectra |

Output for Calculations

Conterminous 48 States
2006 Internationsl Building Code
Spectral Responss Accelsrations Ss and S1
State - Califaria
Zip Code - 94111
Zip Code Lattude = 37798300
Zip Cotle Langhude = -122.400000

S5 and S1 = Mapped Spectral Acceleration Values

SteClassB - Fa= 100, Fv= 100
Data are based on  0.01 deg orid spacing

Period  Certroid Sa

(sec) )]
02 1500  Ss, Sie ClassB
10 0602 S1, Site Class B

Period  Maximum Sa

(s=c) (o)
0z 1500 Ss, Site Class B
1.0 0614 =1, Site Class B
Period  Minimum Sa
(s=c) [C)]
02 1500 Ss, Site ClassB
1.0 0600 51, Site Class B

Clear Output

View Maps

&% FEMA
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Location By Zipcode

| Earthquake Ground Motion Parameters

File Project Name Help

Analysis Options =

Select Geographic Region

[conterminous 48 states

Select Edition

|2006 International Building Code

Select Site Location -See Site Location Hotes

" Latitude-Longitude : Recommended & Zip Code

5-Digit Zip Code

California = Jan ~|

Caleulate Design Parameters

Ground Motion Parameters MCE Ground M

Calculate Ss

Calculate SM and SD Values

Calculate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum |

Design Spectrum ‘ View Spectra |

Outpat for Calculations

Corterminous 45 States

2006 International Building Coce
Spectral Responss Accslsrations Ss and 1

State - California

Zip Code - 94111

Zip Code Latitude = 37.793300

Zip Coce Longitucie = -122.400000

S5 and 51 = Mapped Spectral Acceleration Yaluss
Site Class B - Fa= 100, Fv=1.00

Data are based on & 0.01 deg grid spacing

Period  Certroid Sa

(=0) (g
02 1500 Ss, Ste Class B
10 0602 E1, Site Class B

Period  Maximum Sa

(] )]
02 1500 Ss, Ste Class B
10 0614 51, Ste Class B

Period  Minimum Sa

I

(s=c) )]
0z 1500 Ss, Ste ClassB
10 0600 51, Ste Class B
Clear Output View Maps

&% FEMA
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Calculate S5, Sy1r Sps: Spy

thquake Ground Motion

File Project Name Help

Analysis Options =

Select Geographic Region

[conterminous 48 states

Select Edition
g Code J

Select Site Location -See Site Location Hotes

[ 2006 international Buin

" Latitude-Longitude : Recommended & Zip Code

5-Digit Zip Code

California = Jan ~|

Calculate Design Parameters
Ground Motion Parameters MCE Ground Motion

Calculate Ss

Calculate SM and SD Values

Calculate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum |

Design Spectrum ‘ View Spectra |

Outpart for Caleulations:

Corterminous 45 States
2006 International Building Coce
Spectral Responss Accslsrations Ss and 1
State - California

Zip Code - 94111

Zip Code Latitude = 37.793300

Zip Coce Longitucie = -122.400000

S5 and 51 = Mapped Spectral Acceleration Yaluss
Site Class B - Fa= 100, Fv=1.00

Data are based on & 0.01 deg grid spacing

Period  Certroid Sa

(] (g
1500 Ss, Ste Class B
0 0602 E1, Site Class B

Period  Maximum Sa

(] )]
0z 1500 3=, SteClass B
10 0614 31, Ste Class B
Period  Minimum Sa
(s=c) )]
0z 1500 Ss, Ste ClassB
10 0600 51, Ste Class B
Clear Output View Maps

&% FEMA
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Calculate Site Coefficients

Soil Factors as a Function of Site Class and Spectral Accelerations

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

Site Class | S55<=0.25 | S5=0.50 | S5=075 | 55=1.00 | Ss>=1.25
A 0.8 0.3 0.8 0.3 0.8
B 1.8 1.8 1.8 1.8 1.8
c 12 1.2 11 1.0 1.0
1] 16 14 1.2 11 1.0
E 25 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 S51=0.30 S1=040 | 51>=0.50
A 0.8 &) 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 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.5 24 2.4
F a a a a a
Notes:

Use straight-line interpolation for intermediate values of Sa and S1.
Hote a: Site-specifi ical i igation and dynamic site
response analyses shall be performed.

Site Coefficients %

Calculate Site Coefficient

Spectral Accelerations
S5s.0 51,9

Site Class

Site Class A
Site Class B
Site Class C

Site Coefficients

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

Fa [1.00 Fu [1.50

S x|

&% FEMA
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Sus: Su Sps, Spp Values

Earthguake Ground Motion Parameters

Ele Project Name Hslp

Analysis Options ~

‘Comerminous 48 States

Select Edition

[2006 nternational Bui

ing Code

Select Site Location -See Site Location Notes

" Latitu Longitude : Recommended

o+ Zip Code

5-Digit Zip Code

California x| [

Caleulate Design Parameters

Ground Motion Parameters MCE Ground Motion -

Caleulate Ss and 51 ‘ Calculate SM and SD Value:

Calculate Desi

Spectra

Map Spectrum ‘ Site-Modified Spectrum |

Desi;

1 Spectrum ‘

View Spectra |

Output for Caleulations

2006 International Building Code

Spectral Response Accelerations SMs and Sh1
State - California

Zip Code - 84111

Zip Code Latituce 37 788300

Zip Code Longitude = -122.400000

SMis = FaSs and SM1 = FyS1

Site Class D - Fa= 1.00, Fy= 150
Data are bassd ona 0.01 deg grid spacing

Period Sa

(s8c) (o
02 1500 SMs, Site Class D
10

0803 SM1, Ste ClassD

Corterminous 45 States
2006 International Building Cocks

Spectral Response Accelerations SDs and S01
State - California

Tip Code - 94111

Tip Code Latitude = 37.795300
Zip Code Longitude = -122.400000
SDs = 2/3 % Shz and SD1 = 243 = Shi1
Site ClazsD - Fa=1.00, Fv= 150

Data are based ona 0.01 deg grid spacing
Period Sa

(sec) (g)
02 1000 SDs, Ste Class D
1.0 0602 D1, Ste Class D

Clear Qutput View Maps

&% FEMA
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Calculate MCE Spectrum

Earthguake Ground Motion Parameters

Fle Project Name Help

Analysis Options

Select Geographic Region

|Conterminous 43 States |

Select Edition

‘2006 International Building Code j
Select Site Locati -See Site Loc: n Notes
" Latitude-Longitude : Recommended & Zip Code
5-Digit Zip Code | California j | 94111 J

Calculate Desi;
Ground Motion Parameters

Calculate Ss and 51 ‘ Calculate SM and SD Values ‘

\ Calculate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum ‘

View Spectra ‘

Output for Calculations

Conterminous 48 States
2006 International Building Code
Map Response Spectra for Site Class B
State - California
Zip Code - 94111
Zip Code Letitude = 37.793300
Zip Code Longitude = -122.400000
Sz and 31 = Mapped Spectral Acceleration YValues
Site Class B - Fa= 100, Fyv= 1.00
Data are basedd ona 001 deg grid spacing.
Period Sa Sdd
(s8c) (a) in
0.000 0600 0.000
0.080 1500 0094
0200 1500 0586
0.401 1.500 2380
0.500 1.204 2940
0.E00 1003 3523
a.7o0 0860 4117
0.500 075z 47035
0800 0663 5243
1.000 0602 5881
100 0547 6468
200 0502 7057
300 0463 7645
400 0430 5233
500 0401 8821
&00 0376 9409
700 0354 9997

Clear Qutput View Maps

&% FEMA
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Calculate S,,

Fie Project Name  Help

Spectrum

Analysis Options +

Select Geographic Regi

[conterminous 48 states =

Select Edition

|2006 mternational Buitding Code =l

Select Site Location -See Site Location Hotes

" Latitude-Longitude : Recommended (& Zip Code

5-Digit Zip Code  |California x| [eam

Calculate Design Parameters

Ground Motion Parameters MCE Gr+ 1 Mo

n

Calculate Ss and 51 ‘ Calculate SM and SD Values

Caleulate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum

View Spectra

Output for Calculations
Corterminous 48 States ~
2006 Irterrational Building Code I
Site Mocdifised Response Spectra for Ste Class D
Stete - California
Zip Code - 94111
Zip Code Latituce 37 798300
Zip Code Longitude = 122400000
Shis = FaSs and SM1 = Fys1
Ste Class D - Fa= 100, Fv=1.50
Deta are based on & 0.01 deg grid spacing.
Period Sa Sd
(s85) ()] in
0.000 0600 0000
0.120 1.500 0212
0200 1500 0586
0E02 1500 5310
0.700 1.290 6175
0800 1129 7057
0500 1003 7939
1.000 0803 852
1100 08z 8703
1200 0752 10585
i 0695 11468
o 0545 12350
500 0602 13232
1.800 0564 14114
1.700 0531 14895
1.800 0502 15878
1.900 0475 16780

Clear Output View Maps:

&% FEMA
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Eile

Calculate Sy Spectrum

rthquake Ground Mo

Project Mame  Help

Analysis Options -

Select Geographic Region

Conterminous 48 States -l

Select Edition

2006 mternational Buitding Code |
Select Site Location -See Site Location Hotes
" Latitude-Longitude : Recommended & Zip Code
5-Digit Zip Code | California ﬂ |94m J
Calculate Design Parameters
Ground Motion Parameters MCE Ground Mot

Calculate Ss and $1 ‘ Calculate SM and SD Values |

Calculate Design Spectra

Map Spectrum ‘ Site-Modified Spectrum |

View Spectra |

Output for Calculations

Conterminous 45 States
2006 International Building Code
Design Response Spectra for Site Class D
State - California
Tip Cocde - 94111
Zip Code Latitude = 37.795300
Zip Code Longitudes = -122 400000
SDs = 243 x SMs and SD1 = 243 x SM1
SiteClass D - Fa= 100, Fv=1.50
Data are based on & 0.01 dey grid spacing.
Period Sa Sd
(s5c) (o) n
0.000 0400 0000
o120 1.000 0142
0.200 1.000 0391
0502 1.000 3540
0700 0860 4117
0800 0752 4705
0800 0669 5293
1.000 0g02 538
1.100 0547 6459
1.200 0502 7.057
1.300 0463 7645
1.400 0430 8233
1.500 0401 852
1,600 0376 9409
1.700 0334 9987
1.800 0334 10585
1800 03T 11174

Clear Output View Maps

&% FEMA
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Graphic Options

Ground Motion Parameters

Fle Edt GraphScale Hslp
Select Graph | TS a L L TAT) -
Map Spectrum for Sa vs. Sd Graph Data
Site Modified Spectrum for Savs. T Period, sa,
_ Site Modified Spectrum for Sa vs. Sd Sec q
- Design Sy for Savs. T .00 0.6000
Design Spectrum for Sa vs, Sd
All Savs. T Spectra 0.08|  1.5000
All Sa vs. Sd Spectra 0.20 1.5000
16 040 1.5000
r—.ﬁ 050 1.2038
14 060  1.0032
’ 070 0.8599
= 2.
212 080 07524
kS 0.90]  0.6638
k3 1.00] 06019
2 10 110 05472
8 1.20 0.5016
<08 130 04630
% 140 04299
L 06 150 0.4013
L 1.60] 0762
170) 0350
04
1.80] 03344
190 0.3168
0.2 N
200 03010
0.0 0.5 1.0 15 20
Period, sec
g :EEMA Instructional Materials Complementing FEMA 451, Design Examples Ground Motion Maps 5b - 25
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Map Spectrum: S, -T

Earthquake Ground Motion Parameters

=)

Fle Edt GraphScals Help
Select Graph \ Map Spectrum for Savs. T j
Graph Data
Map Spectrum for Savs. T Period, Sa,
5% Damping €8 9
Conterminous 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]  1.5000
1.6 040 1.5000
f_'_\ 050 1.2038
14 060 1.0032
I 0.70]  0.8509
o
212 030 07524
5 0.00]  0.6688
k3 100 0.6019
z 10 140 05472
4 120] 05016
= 0.8 130] 04630
% 140 0.4299
2 06 150 04013
L 160 03762
04 170 0350
130 03349
02 190 03168
- 2
0.0 0.5 1.0 15 2.0 20003000
Period, sec
g :EEMA Instructional Materials Complementing FEMA 451, Design Examples Ground Motion Maps 5b - 26
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File  Edit

All Spectra: S,

e Ground Motion Parameters

Graph Scale  Help

Select Graph | [ETHSa vs. T Spectra

Spectral Acceleration, g

All Savs. T Spectra
5% Damping
Conterminous 48 States - Zip Code =
Zip Code Lat. = 37.7983 deg Zip Code Long.

4111
-122.400000 deg

Site Class D Fa=1.00 Fv =150
1.6
l i ( \ = Map Spectrum
14
\ == Site-Modified
1.2 \ = Design
1.0 / \ \
0.8 / [~
0.6
0.4
0.2
0.0 0.5 1.0 15 2.0
Period, sec

&% FEMA
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Calculate Hazard Curves

ake Ground Motion Parameters

File Project Mame Help

Analysis Options

Select Geographic Region

[conterminous 48 states |

Select Edition
[2002 Data |

Select Site Location -See Site Location Hotes

" Latitude-Longitude : Recommended @« Zip Code

5-Digit Zip Code | California j ‘95!111

Hazard Curve
Parameters | Peak Ground Acceleration J

[ Calculate View ‘

Single Hazard Values

" PE and Exp. Time " Return Period

Prob. of Exceedance (%}  ~| Exp.Time (Years) [3] ~
Calculate

Output for Calculations

Peak Ground Acceleration
State - California
Zip Code - 94111

Zip Code Latiude = 37793300
Zip Code Longitude = -122 400000
BI Boundery

Diata are hased on a 005 deg grid spacing
Frequency of Exceedance values less than
10E-4 should be used with caution
Ground  Freguency
Mation  of Exceedance
(a) (per year)
00050 4 B44E-01
0.0070 4151E-01
00088 3 557E-01
00137 2.899E-M
0.0192 2.234E-0
00269 1 B37E-01
0.0378 1157E-1
00527 7 856E-02
00738 5 427E-02
0.1030 3.661E-02
01450 2 408E-02
0.2030 1 496E-02
0.2640 §.207E-03
03870 3 587E-03
0.5560 TA17E-03
07780 2282E-04
1.0900 2.862E-05

Clear Dutput View Maps

&% FEMA
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Annual Frequency of Exceedance

Earthquake Ground Motion Parameters g@
Fle Edit GraphScale Help
Select Graph \ Hazard Curve of Annual FEX vs Acceleration j
Graph Data
Annual Frequency of Exceedance vs Peak Ground Acceleration Sa, Annual
Conterminous 48 States - Zip Code = 94111 9 FEX

Zip Code Lat. = 37.7983 deg  Zip Code Long. = -122.400000 deg 0.0050 | 4L644E-01
Site Class BiC 0.0070] 4AFIE-01

0.0098| 3.557E-01

1.0000000 0.0137] 2.899E-01
0.0192| 223401
& 0.1000000 0.0268] 1.637E-01
£ 0.0376] 1457601
k-3
3 0.0100000 0.0527 | 7.956E-02
8 0.0738] 5427602
8 0.0030] 3.681E-02
s 0.0010000 0.1450] 2 408E-02
& 0.2030] 1.496E-02
< 0.0001000 0.2840| 8.207E-03
E 0.3970] 3.587E-03
Y 0.0000100 05560 1.117E-03
g 0.7700] 2.292E-04
< X
2 0.0000010 1.0900 | 2.362E-05
1.5200] 2.519E-06
0.0000001
0.001 0.010 0.100 1.000 10.000

Acceleration, g

g F]_..':MA Instructional Materials Complementing FEMA 451, Design Examples Ground Motion Maps 5b - 29
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Return Period

Earthguake Ground Motion Parameters Q@
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Single Values

quake Ground Motion Parameters
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Deaggregation

® Breaking apart of the probabilistic
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.

80

Peak Hor. Ground Accel >=0.7793 g

o Ann. Bxccedance Rate .4058-03. Return Time 2475 years
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% Contribution to Hazard
20 S0

o
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Deaggregation - Coos Bay, Oregon

Prob. Seismic Hazard Deaggregation
Coos_Bay,_OR 124.2160° W. 43.3680 N.
SA period 0.20 sec. Accel>=1.675g

Ann. Exceedance Rate . Mean Return Time 2475 yrs
Mean (R.M.gg€) 15.9 km,8.14, 1.06, 1.59
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Deaggregation - Portland, Oregon

Prob. Seismic Hazard Deaggregation
Portland,_OR 122.6750° W, 45.5240 N.

SA period 0.20 sec. Accel >=0.8540 g

Ann. Exceedance Rate 409E-03. Mean Return Time 2475 yrs
Mean (R,M.gy€) 33.4 km,691, 104, 1.60
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Deaggregation — Olympia,
Washington

Prob. Seismic Hazard Deaggregation
o Olympia, WA 122.8200 W. 47.0450 N.
™3 Peak Llor. Ground Accel >=0.4944 g
Ann. Exceedance Rate 404L-03. Return Time 2475 years

% Contribution to Hazard
4

pe
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Seattle — 0.2 sec, Detailed

Seattle, WA
0.2 sec SA =0.6914g

10 % PE in 50 Years

-
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Seattle — 0.2 sec

Seattle, WA
0.2secSp=1.494g

2 % PE in 50 Years

b
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Seattle — 1.0 sec

Seattle, WA
1.0 sec SA =0.220g

10 % PE in 50 Years

-
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2.0
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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

° S, = 2.5xPGA

°* S;=PGA

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

urc s
by 300

UNIFIED FACILITIES CRITERIA (UFC)

STRUCTURAL LOAD DATA

AFEROVED FOR FUBLIC RELEASE, Do TRISUTYH LAELAATED
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What is GSHAP?

GLOBAL SEISMIC HAZARD MAP

-
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