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LSS Design Maps Summary Report

User-Specified Input

Report Title Norht Lemmon Valley
Tue July 22, 2014 15:32:10 UTC

Building Code Reference Document 2012 International Building Code
(which utilizes USGS hazard data available in 2008)

Site Coordinates 39.6573°N, 119.8282°W
Site Soil Classification Site Class D - “Stiff Soil”
Risk Category I/II/III
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Ss = 1.577 g SMS = 1.577 g SDs = 1.051 g
S, = 0.513¢ Sw= 0.770g See= 0.513¢g

For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the “2009 NEHRP” building code reference document.

MCER Response Spectrum Design Response Spectrum
1.76 ¢
1684 ERLE &
1.44 4 095+
1.28 4 0.69 4
1124 0,77 1
CRES CRXE
2 o680 B 0551
0.64 0,44 1
0.42 4 0,331
0.3 4 .23 4
016 4 01+
0.00 et t + +——t +—t + { 0.00 4 4t + + = + + Cmer
0,00 0,20 0,40 D60 0,82 1.00 1,20 1.40 1.60 1,80 200 .00 020 0,40 06D 06D 1,00 1,26 140 1,60 1.B0 2,00
Period, T (sec) Period, T (sec)

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu... 7/22/2014
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

http://ehpl-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu... 7/22/2014
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2JS(3S§ Design Maps Detailed Report
2012 International Building Code (39.6573°N, 119.8282°W)

Site Class D - “Stiff Soil”, Risk Category I/II/III

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S;). Maps in the 2012 International Building Code are provided for Site
Class B. Adjustments for other Site Classes are made, as needed, in Section 1613.3.3.

From Figure 1613.3.1(1)"™ Ss=1.577 g

From Figure 1613.3.1(2)" S, =0.513¢g

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Page 1 of 4

Site Class Vs N or N, S,

A. Hard Rock >5,000 ft/s N/A N/A

B.Rock 2,500 to 5,000 ft/s N/A NA
C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:

e Plasticity index PI > 20,
e Moisture content w = 40%, and
e Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m?

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=...

7/22/2014
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Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake spectral
response acceleration parameters

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

S:<0.25 Ss = 0.50 Ss = 0.75 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
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and Ss = 1.577 g, F. = 1.000

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S; = 0.10 S: =0.20 S; = 0.30 S; =0.40 S: 2 0.50

A 0.8 0.8 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 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = Dand S, = 0.513 g, F, = 1.500

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=... 7/22/2014
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Equation (16-37): Sws = F.Ss = 1.000 x 1.577 = 1.577 g

Page 3 of 4

Equation (16-38): Sw = FS; = 1.500x 0.513 =0.770 g

Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Sos = % Sws = % x 1.577 = 1.051 g

Equation (16-40): Soi =% Sw, =% x0.770 = 0.513 g

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=...

7/22/2014
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF Sys
Iorll IIX Iv
Sps < 0.167g A A A
0.167g =< Sps < 0.33¢g B B C
0.33g = Sos < 0.50¢g C C D
0.50g < S D D D

For Risk Category = I and S,s = 1.051 g, Seismic Design Category = D

TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,
Ioril 11 IV
Sy < 0.067g A A A
0.067g < S, < 0.133g B B C
0.133g = S, < 0.20g C C D
0.20g < S., D D D

For Risk Category = I and S;; = 0.513 g, Seismic Design Categoiy = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and IiI, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

2. Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Figl613p3p1(2).pdf

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/22/2014
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1) :
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF Sy
Iorll 1 v
Sps < 0.167g A A A
0.167g < S.s < 0.33g B B C
0.33g < S.s < 0.50g C C D
0.50g < Sps D D D

For Risk Category = I and S;s = 1.051 g, Seismic Design Category = D

TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,,
I orII TIT v
So: < 0.067g A A A
0.067g < S,, < 0.133g B B C
0.133g < S, < 0.20g C C D
0.20g < S, D D D

For Risk Category = I and S,, = 0.513 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and I1I, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References
1. Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Figl613p3p1(1).pdf

2. Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(2).pdf

http://ehp1-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/22/2014
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USGS Design Maps Summary Report

User-Specified Input
Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category
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Tue July 22, 2014 15:39:48 UTC
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For information on how the SS and S1 values above have been calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and
select the 2009 NEHRP” building code reference document.
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

http://ehp3-earthquake.wr.usgs.gov/designmaps/us/summary.php?template=minimal&latit... 7/22/2014
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22WS(ES Design Maps Detailed Report
2012 International Building Code (39.6227°N, 119.8482°W)

Site Class D - “Stiff Soil”, Risk Category I/I1/II1

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S;). Maps in the 2012 International Building Code are provided for Site
Class B. Adjustments for other Site Classes are made, as needed, in Section 1613.3.3.

From Figure 1613.3.1(1)"™ Ss=1.581¢g

From Figure 1613.3.1(2)"” S, =0.521g

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Site Class Vs N or N, S.

Page 1 of 4

A. Hard Rock >5,000 ft/s N/A N/A

B. Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15to 50 1,000 to 2,000 psf

E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:

e Plasticity index PI > 20,
e Moisture content w = 40%, and
e Undrained shear strength 5. < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1Ib/ft2 = 0.0479 kN/m?

http://ehp3-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude...

7/22/2014
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Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake spectral
response acceleration parameters

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

Ss £ 0.25 Ss = 0.50 s = 0.75 s = 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
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Sg

For Site Class = D and S; = 1.581 g, F. = 1.000

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S: £ 0.10 S; =0.20 S; =0.30 S; = 0.40 S; 2 0.50

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
@ 1.7 1.6 1.5 1.4 193
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = D and S; = 0.521 g, F, = 1.500

http://ehp3-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude... 7/22/2014
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Equation (16-37): Sws = F.Ss = 1.000 x 1,581 = 1.581 g

Equation (16-38): Sw = F,S; = 1.500 x 0.521 = 0.782 ¢g
Section 1613.3.4 — Design spectral response acceleration parameters

Equation (16-39): Sps = % Sws = % x 1.581 = 1.054 g

Equation (16-40): Sp: =% Swm =% x0.782=0.521¢

http://ehp3-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude... 7/22/2014
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF Sy
IorIl IIX v
Sps < 0.167¢g A A A
0.167g = S,s < 0.33g B B C
0.33g = S;s < 0.50g C C D
0.50g < S, D D D

For Risk Category = I and S,s = 1.054 g, Seismic Design Category = D

TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF Sp,
IorlIl IIx iv
So: < 0.067g A A A
0.067g = Sp;, < G.133¢g B B @
0.133g = S, < 6.20g C C D
0.20g = S;, D D D

For Risk Category = I and S, = 0.521 g, Seismic Design Category = D

Note: When S; is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and III, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

2. Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(2).pdf

http://ehp3-earthquake.wr.usgs.gov/designmaps/us/report.php?template=minimal&latitude... 7/22/2014
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ZUSGS Design Maps Summary Report

User-Specified Input
Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

US 395
Tue July 22, 2014 15:48:49 UTC

2012 International Building Code
(which utilizes USGS hazard data available in 2008)

39.6106°N, 119.8521°W
Site Class D - “Stiff Soil”

Risk Category I/II/III
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Ss= 1.567¢g Sws= 1.567¢g Ses= 1.045¢g
S;= 0.520¢g Sw= 0781¢g Sp= 0.520¢g

For information on how the SS and S1 values above have béen calculated from probabilistic (risk-targeted) and
deterministic ground motions in the direction of maximum horizontal response, please return to the application and

select the “2009 NEHRP” building code refer

ence document.

MCEx Response Spectrum Design Response Spectrum
1.76 7
Le0 T llet
lLad+ 0.95+
l1.# 4 .89 4
112+ LA
T 03¢ CRE
D oso; 3 0559
0,64 4 0.44 1
0.48 ¢+ 0,33 4
0.32 4 0.22 4
Q.36 4 011 4+
R e ! L e e e ]
p.00 020 040 0.60 0,80 1,00 1,20 1.40 1,60 1.80 2,00 GO0 520 040 D60 DEG 100 3.20 140 1.60 1.E0 20D

Period, T (sec)

Period, T (sec)

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu... 7/22/2014
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Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge.

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/summary.php?template=minimal&latitu... 7/22/2014
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=SS Design Maps Detailed Report
2012 International Building Code (39.6106°N, 119.8521°W)

Site Class D - “Stiff Soil”, Risk Category I/II/III

Section 1613.3.1 — Mapped acceleration parameters

Note: Ground motion values provided below are for the direction of maximum horizontal
spectral response acceleration. They have been converted from corresponding geometric
mean ground motions computed by the USGS by applying factors of 1.1 (to obtain Ss) and
1.3 (to obtain S,). Maps in the 2012 International Building Code are provided for Site
Class B. Adjustments for other Site Classes are made, as needed, in Section 1613.3.3.

From Figure 1613.3.1(1)" Ss = 1.567 g
From Figure 1613.3.1(2)"™ S, =0.520¢g

Section 1613.3.2 — Site class definitions

The authority having jurisdiction (not the USGS), site-specific geotechnical data, and/or
the default has classified the site as Site Class D, based on the site soil properties in
accordance with Section 1613.

2010 ASCE-7 Standard - Table 20.3-1
SITE CLASS DEFINITIONS

Site Class Vs N or N, S,

A. Hard Rock >5,000 ft/s N/A N/A
B.Rock 2,500 to 5,000 ft/s N/A N/A

C. Very dense soil and soft rock 1,200 to 2,500 ft/s >50 >2,000 psf

D. Stiff Soil 600 to 1,200 ft/s 15 to 50 1,000 to 2,000 psf
E. Soft clay soil <600 ft/s <15 <1,000 psf

Any profile with more than 10 ft of soil having the characteristics:
e Plasticity index PI > 20,
e Moisture content w = 40%, and
« Undrained shear strength s, < 500 psf

F. Soils requiring site response See Section 20.3.1
analysis in accordance with Section
21.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft2 = 0.0479 kN/m?2

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/22/2014
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Section 1613.3.3 — Site coefficients and adjusted maximum considered earthquake spectral
response acceleration parameters

TABLE 1613.3.3(1)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at Short Period

S <0.25 Ss = 0.50 Ss = 0.75 Ss = 1.00 Ss 2 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
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and S; = 1.567 g, F., = 1.000

TABLE 1613.3.3(2)
VALUES OF SITE COEFFICIENT F,

Site Class Mapped Spectral Response Acceleration at 1-s Period

S; £0.10 S: = 0.20 S, =0.30 S; = 0.40 S; =2 0.50

A 0.8 0.8 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 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of S,

For Site Class = D and S, = 0.520 g, F, = 1.500

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=... 7/22/2014



Design Maps Detailed Report Page 3 of 4

Equation (16-37): Sws = F.Ss = 1.000 x 1.567 = 1.567 ¢

Equation (16-38): Sw = F.S; = 1.500 x 0.520 = 0.781 g

Section 1613.3.4 — Designh spectral response acceleration parameters

Equation (16-39): Sos = % Sws = % x 1.567 = 1.045 g

Equation (16-40): St =% Sw =% x0.781 = 0.520 g

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal &latitude=... 7/22/2014
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Section 1613.3.5 — Determination of seismic design category

TABLE 1613.3.5(1)
SEISMIC DESIGN CATEGORY BASED ON SHORT-PERIOD (0.2 second) RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF Sy

IorII I IV

Sos < 0.167g A A A

0.167g < Sps < 0.33g B B C

0.33g < S5 < 0.50g C C D

0.50g < Sps D D D

For Risk Category = I and S,s = 1.045 g, Seismic Design Category = D

TABLE 1613.3.5(2)
SEISMIC DESIGN CATEGORY BASED ON 1-SECOND PERIOD RESPONSE ACCELERATION

RISK CATEGORY
VALUE OF S,,
Iorll IIL Iv
Sp1 < 0.067g A A A
0.06679 < S;, < 0.133g B B C
0.133g =< S;; < 0.20g C C D
0.20g = S, D D D

For Risk Category = I and S;, = ©.520 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and I1I, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 1613.3.5(1) or 1613.3.5(2)" =D

Note: See Section 1613.3.5.1 for alternative approaches to calculating Seismic Design
Category.

References

1. Figure 1613.3.1(1): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(1).pdf

2. Figure 1613.3.1(2): http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/IBC-2012-
Fig1613p3p1(2).pdf

http://ehp4-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&latitude=... 7/22/2014
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