


























































































































Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Direct Shear ASTM D 3080-04 

(modified for unconsolidated condition) 

Job Number: 

Job Name 

Lab ID No. 

Sample ID 

544-18228 

Desert Willow Country Club 

LN6-18514 

BH-1 Bulk 1 @0-5' 

Classification Dark Brown Sand w/Silt (SP-SM) 

Sample Type Remolded@ 90% of Maximum Density 

Test Results I 2 

Moisture Content, % 18.7 18.7 

Saturation, % 79.2 79.2 

Normal Stress, kps 0.739 1.479 

Peak Stress, kps 0.519 1.020 

3 

18.7 

79.2 

2.958 

1.998 

e Peak Stress -Linear (Peak Stress) I 
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0 2 3 4 

Normal Stress, kps 

Buena Park • Palm Desert • Hemet 

December 7, 2018 

Initial Dry Density: 102.9 pcf 

Initial Mosture Content: 11 .4 % 

Peak Friction Angle (0): 31 ° 

Cohesion (c): 110 psf 

4 Average 

18.7 18.7 

79.2 79.2 

5.916 

3.700 

5 6 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Project Number: 
Project Name: 
Lab ID Number: 

544-18228 

Gradation 
ASTM C117 & Cl36 

Desert Willow Country Club 
LN6-18514 

December 7, 2018 

Sample ID: BH-1 Bulk 1 @0-5' Soil Classification: SP-SM 
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Sieve 
Size, in 

2" 
1 1/2" 

1" 
3/4" 
1/2" 
3/8" 
#4 
#8 

#16 
#30 
#50 
#100 
#200 

JO.DOD 

Sieve 
Size, mm 

50.8 
38.1 
25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 
0.075 

-
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\ 
\ 

\ 
~ 

\ 

I.ODO 0.100 

Sieve Size, mm 

Percent 
Passing 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.3 
88.0 
57.4 
29.3 
9.4 

Buena Park • Palm Desert • Hemet 

0.010 0.001 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-1 R-2@5' Soil Classification: SP-SM 

. 

Sieve 
Size, in 

l" 
3/4" 
1/2" 
3/8" 
#4 
#8 

#16 
#30 
#50 

#100 
#200 

. . 

10.000 

Sieve 
Size, mm 

25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 
0.074 

I\ 
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\ 
\ 
\ 

\ 
\ 

' \ 

1.000 0.100 

Sieve Size, mm 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
95.9 
72.2 
35.1 
9.2 

Buena Park • Palm Desert • Hemet 

0.010 0.001 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-1 S-15@ 70' Soil Classification: SP-SM 

-

Sieve 
Size, in 

I" 
3/4" 
1/2" 
3/8" 
#4 
#8 

#16 
#30 
#50 

#100 
#200 

- . 

10.000 

Sieve 
Size, mm 

25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 

0.074 
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I 

1.000 0.l00 

Sieve Size, mm 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.5 
83.5 
38.9 
8.3 

Buena Park • Palm Desert • Hemet 

0.0IO 0.001 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-2 R-2 @ IO' Soil Classification: SP-SM 

Sieve Sieve 
Size, in Size, mm 

l" 25.4 
3/4" 19.1 
1/2" 12.7 
3/8" 9.53 
#4 4.75 
#8 2.36 

#16 1.18 
#30 0.60 
#50 0.30 

#100 0.15 
#200 0.074 

. . . 

T 

' 
·~ 

\ 
\ 

I\ 
l. 
\ 

\ 

IO.ODO 1.000 0.100 

Sieve Size, mm 

Buena Park • Palm Desert • Hemet 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
97.0 
59.9 
26.9 
7.0 

0.010 0.001 
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Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-3 R-9@ 40' Soil Classification: SP-SM 

Sieve Sieve 
Size, in Size,mm 

I" 25.4 
3/4" 19.1 
1/2" 12.7 
3/8" 9.53 
#4 4.75 
#8 2.36 

#16 1.18 
#30 0.60 
#50 0.30 

#100 0.15 
#200 0.074 

. . 

\ 

\ 
\ 

\ 
"'I. 
\ 
' 

IO.ODO I.ODO 0.100 

Sieve Size, mm 

Buena Park • Palm Desert • Hemet 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
93.4 
59.3 
29.0 
7.4 

0.010 0.001 
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Gradation 
ASTM CJ 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-4 R-1 @5' Soil Classification: SP-SM 

Sieve 
Size, in 

l" 
3/4" 
1/2" 
3/8" 
#4 
#8 
#16 
#30 
#50 
#100 
#200 

. 

10.000 

Sieve 
Size, mm 

25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 

0.074 

. 

I 

I 

\ 

\ 

\. 
\ 

\ 

1.000 0.100 

Sieve Size, mm 

Percent 
Passing 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
91.4 
46.8 
25.8 
8.7 

Buena Park • Palm Desert • Hemet 

0.010 0.001 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-6 S-4 @ 20' Soil Classification: SP-SM 
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Sieve 
Size, in 

1" 
3/4" 
1/2" 
3/8" 
#4 
#8 
#16 
#30 
#50 
#100 
#200 

. . . 

10.000 

Sieve 
Size, mm 

25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 
0.074 
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1.000 0.100 

Sieve Size, mm 

Percent 
Passing 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.8 
96.6 
75.1 
33.8 
7.2 

Buena Park • Palm Desert • Hemet 

0.010 0.001 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM CJ 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-8 S-6@ 30' Soil Classification: SP-SM 
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Size, in 
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#4 
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25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 

0.074 
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-\ 
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Sieve Size, mm 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
96.6 
76.2 
37.7 
7.5 

Buena Park • Palm Desert • Hemet 

0.010 0.001 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & CI36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-9 S-10@50' Soil Classification: SP-SM 

Sieve 
Size, in 

l" 
3/4" 
1/2" 
3/8" 
#4 
#8 
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#30 
#50 

#100 
#200 

. . . 

10.000 

Sieve 
Size, mm 

25.4 
19.1 
12.7 
9.53 
4.75 
2.36 
1.18 
0.60 
0.30 
0.15 
0.074 
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Sieve Size, mm 

Percent 
Passing 

100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
99.7 
92.3 
58.1 
25.9 
5.5 

Buena Park • Palm Desert • Hemet 

0.010 0.001 
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Gradation 
ASTM Cl 17 & Cl36 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-10 S-3@ 15' Soil Classification: SP-SM 

. -
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Size, in 

I" 
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#4 
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. . - -
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Sieve Size, mm 

Percent 
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100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
99.9 
97.3 
74.6 
32.9 
6.3 

Buena Park • Palm Desert • Hemet 

0.010 0.001 



~ Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Gradation 
ASTM Cl 17 & C136 

Project Number: 544-18228 December 7, 2018 
Project Name: 
Lab ID Number: 
Sample ID: 
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Desert Willow Country Club 
LN6-18514 
BH-11 S-5 @25' Soil Classification: SP-SM 

Sieve Sieve 
Size, in Size,mm 

I" 25.4 
3/4" 19.1 
1/2" 12.7 
3/8" 9.53 
#4 4.75 
#8 2.36 

#16 1.18 
#30 0.60 
#50 0.30 

#100 0.15 
#200 0.074 

. . . 
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10.000 1.000 0.100 

Sieve Size, mm 

Buena Park • Palm Desert • Hemet 

Percent 
Passing 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
95.0 
63.4 
29.6 
6.9 

0.010 0.001 



(g) Sladden Engineering 
450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Number: 544-18228 December 7, 2018 
Job Name: Desert Willow Country Club 

Lab 1D Number: LN6-18514 
Sample ID: BH-1 R-2@ 5' 
Soil Description: Gray Brown Sand w/Silt (SP-SM) 

Initial Dry Density, pcf: 
Initial Moisture, %: 

Initial Void Ratio: 

111.1 
0.8 

0.501 
Specific Gravity: 2.67 

0 

-] 

-2 

-3 --= Oil 
·;:; 

-4 :c 
·= 
" Oil 

= -5 
" -= u 
-;F, -6 

-7 

-8 

-9 

-JO 
0.1 

Hydrocollapse: 0.3%@ 0.694 ksf 

% Change in Height vs Normal Presssure Diagram 
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10.0 

Normal Load (ksl) 

Buena Park • Palm Desert • Hemet 

100.0 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Number: 544-18228 December 7, 2018 
Job Name: Desert Willow Country Club 

Lab ID Number: LN6-18514 
Sample ID: BH-2 R-2@ 10' 
Soil Description: Gray Brown Sand w/Silt (SP-SM) 

Initial Dry Density, pcf: 
Initial Moisture, %: 

Initial Void Ratio: 

112.9 
0.4 

0.476 
Specific Gravity: 2.67 

0 

-1 
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-3 -.c 
bl) 
·:;; 

-4 ::c 
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Hydrocollapse: 0.2%@0.702 ksf 

% Change in Height vs Normal Presssure Diagram 

~ Before Saturation 
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Normal Load (ksl) 

Buena Park • Palm Desert • Hemet 
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450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

One Dimensional Consolidation 
ASTM D2435 & D5333 

Job Number: 544-18228 December 7, 2018 
Job Name: Desert Willow Country Club 

Lab ID Number: LN6-18514 
Sample ID: BH-4 R-1 @5' 
Soil Description: Brown Sand w/Silt (SP-SM) 

Initial Dry Density, pcf: 
Initial Moisture, %: 

Initial Void Ratio: 

115.3 
1.1 

0.445 
Specific Gravity: 2.67 
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0 -

-1 

-2 

-3 --= ,. 
·.; 

-4 ::c: 

·= .. ,. 
-5 C: 

= 
0 
"" 0 -6 

-7 

-8 

-9 

-10 
0.1 

% Change in Height vs Normal Presssure Diagram 
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Buena Park • Palm Desert • Hemet 
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Sladden Engineering 
6782 Stanton Ave., Suite C, Buena Park, CA 90621 (714) 523-0952 Fax (714) 523-1369 
45090 Golf Center Pkwy, Suite F, Indio, CA 92201 (760) 863-0713 Fax (760) 863-0847 

450 Egan Avenue, Beaumont, CA 92223 (951) 845-7743 Fax (951) 845-8863 

Date: November 29, 2018 

Account No.: 544-18228 

Customer: Desert Wave Ventures, LLC 

Location: Country Club Drive, Desert Willow Country Club, Palm Desert 

Corrosion Series 

BH-1@ 0-5' 

pH 
perCA643 

8.8 

Analytical Report 

Soluble Sulfates 
per CA 417 

ppm 

180 

Soluble Chloride 
per CA 422 

ppm 

50 

Min. Resistivity 
per CA643 

ohm-cm 

8200 

C Rpt544-18228112918 



APPENDIXC 

SEISMIC DESIGN MAP AND REPORT 
DEAGGREGATION OUTPUT 

S/adden Engineering 



12/3/2018 Design Maps Summary Report 

l'ilUSGS Design Maps Summary Report 
User-Specified Input 

Building Code Reference Document ASCE 7-10 Standard 
(which utilizes USGS hazard data available in 2008) 

Site Coordinates 33. 76399°N, 116.36729°W 

Site Soil Classification Site Class D - "Stiff Soil" 

Risk Category 1/Il/Ill 

USGS-Provided Output 

S5 = 1.672 g 

s, = 0.793 g 

.Thousand Palm:. 

J'rancho• 
Mir~ge 

•Palm Desert ·c· 

SMS = 1.672 g 

SMl = 1.190 g 

Sos= 1.115 g 

S01 = 0.793 g 

For information on how the 55 and 51 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. 

l\lCE 1t Response Spectrum De.sign Response Spectrum 

1:,, 

" r~ 

I>)" !!,:,, \l.J<i (!,'-, i!;-,1 lfH I..':\• J.Jji Lf,;, I.'..-, ;: .. , 

f't'rirHI. T 1.st'l') PuirHI. T l~t'l'i 

For PGAw TL, Cns, and Cn1 values, please view the detailed reR□ rt. 

Although tills information is a product of the U.S. Geological Sul"vey, 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-m2tter knowledge. 

https://prod02-earthq ua ke. er. usg s .gov/desig nmaps/us/summary.php ?tempi ate=minimal&lalitud e=33. 763 988&1ongitude=-116.367287 &siteclass=3&risk.. . 1 / 1 



12/3/2018 Design Maps Detailed Report 

EUSGS Design Maps Detailed Report 

ASCE 7-10 Standard (33.76399°N, 116.36729°W) 

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

Section 11.4.1 - 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 S5] and 

1.3 (to obtain S,). Maps in the 2010 ASCE-7 Standard are provided for Site Class B. 

Adjustments for other Site Classes are made, as needed, in Section 11.4.3. 

From Figure 22-1 r11 S5 = 1.672 g 

From Figure 22-2 r21 s, = 0.793 g 

Section 11.4.2 - Site Class 

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 Chapter 20, 

Table 20.3-1 Site Classification 

Site Class 

A. Hard Rock 

B. Rock 
-----·--·-·"-"''--

C. Very dense soil and soft rock 

D. Stiff Soil 

E. Soft clay soil 

F. Soils requiring site response 

analysis in accordance with Section 
21.1 

Nor Nch -
Vs s,, 

>5,000 ft/s N/A N/A 

2,500 to 5,000 ft/s N/A N/A 

1,200 to 2,500 ft/s >50 >2,000 psf 

600 to 1,200 ft/s 15 to SD 1,000 to 2,000 psf 

<600 ft/s <15 <1,000 psf 

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

• Plasticity index PI> 20, 
• Moisture content w 2: 40%, and 
• Undrained shear strength Su < 500 psf 

--------
See Section 20.3.1 

For SI: lft/s = 0.3048 m/s llb/ft 2 = 0.0479 kN/m2 

https://prod02-earthq ua ke. cr.usgs .g ov/desig nma ps/us/rep art. php ?tempi ate=mi nim al&I alitud e=33. 763988&longilude=-116 .367287 &slteclass=3&riskca t. . . 116 



12/3/2018 Design Maps Detalled Report 

Section 11.4.3 - Site Coefficients and Risk-Targeted Maximum Considered Earthquake (,f::'.\,f;;,!;;Jl) 
Spectral Response Acceleration Parameters 

Table 11.4-1: Site Coefficient Fa 

Site Class Mapped MCE R Spectral Response Acceleration Parameter at Short Period 

s, :5 0.25 S5 = 0.50 s, = 0.75 s, = 1.00 s, 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 S5 

For Site Class= D and 5 5 = 1.672 g, F11 = 1.000 

Table 11.4-2: Site Coefficient Fv 

Site Class Mapped MCE , Spectral Response Acceleration Parameter at 1-s Period 

s, :5 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 5 1 

For Site Class= D and 5 1 = 0.793 g, Fv = 1.500 

https :/f prod02-earthq u a ke .er. usgs.gov/designma ps/us/report. ph p ?te mpl ate=minimal&latitude=33. 7639BB&longitude=-116.367287 &sitecl ass=3&riskcat. . . 2/6 
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Equation (11.4-1): SMs = F.Ss = 1.000 x 1.672 = 1.672 g 

Equation (11.4-2): S 1•11 = F,S 1 = 1.500 X 0.793 = 1.190 g 

Section 11.4.4 - Design Spectral Acceleration Parameters 

Equation (11.4-3): S05 = ½ S,.15 = ½ X 1.672 = 1.115 g 

Equation (11.4-4): S01 =½Sm= ½x 1.190 = 0.793 g 

Section 11.4.5 - Design Response Spectrum 

From Figure 22-12 [3 l T, = 8 seconds 

Figure 11.4-1: Design Response Spectrum 

5:~ = l 11 :', 

T < T,: S, = s,, ( 0.4 + 0.6 TIT,) 

Tn ST s Ts: sll = sos 

T5 <TSTL:Sg=S::,1 /T 

T>TL:SD=S.)1TL/P 
g 
J; 
c 
-! E s.,1 = 11 ~,;3 . - - .J - - - - - - - - - - - - - .J - - -

" ~ 
" ~ 
;;. 
n 
" 

l~ = 11.71 l I .rn1,1 

Pcri11d. T !St't'i 
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Section 11.4.6 - Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum 

The MCE1t Response Spectrum is determined by multiplying the design response spectrum above by 

1.5. 

S,ts=lh72 --~------~ 

S, 11 = l l '1\J - - ., - - - - - - - - - - - - - .., - - - - - -

T =" 142 T~=!1-Tl2 rn10 

Pt'find, T lst-r} 

https:l/prod02-ea rthqua ke. er. usg s .gov/desig nmaps/us/ report.ph p ?template=minimal &latitude= 33. 763988&long itude=-116. 367287 &siteclass=3&riskcat. . . 4/6 
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Section 11.8.3 - Additional Geotechnical Investigation Report Requirements for Seismic Design 
Categories D through F 

From Figure 22-7 [4 J PGA = 0.671 

Equation (11.8-1): PGAM = FPGAPGA = 1.000 x 0.671 = 0.671 g 

Table 11.8-1: Site Coefficient F PGA 

Site Mapped MCE Geometric Mean Peak Ground Acceleration, PGA 
Class 

PGA s PGA = PGA = PGA = PGA 2: 

0.10 0.20 0.30 0.40 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 1.2 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 PGA 

For Site Class = D and PGA = 0.671 g, FPGA = 1.000 

Section 21.2.1.1 - Method 1 (from Chapter 21 - Site-Specific Ground Motion Procedures for 
Seismic Design) 

From Figure 22-17 [SJ CRS = 1.022 

From Figure 22-18 [GJ c., = 0.980 

https:/lprod02-earthqu a ke. er. usgs .gov/d esig nmaps/us/rep o rt. php ?template=mini mal&latilude=33. 763988&1ong itude=-116.367287 &siteclass=3&riskca t. . . 5/6 
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Section 11.6 - Seismic Design Category 

Table 11 6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter 

RISK CATEGORY 
VALUE OF S 0 s 

I or II III IV 

S 0 s < 0,167g A A A 

0.167g S S 0 s < 0.33g B B C 

0.33g S Sos < O.SOg C C D 

O.SOg S S0 s D D D 

For Risk Category = I and 5 05 = 1.115 g, Se1sm1c Design Category = D 

Table 11 6-2 Seismic Design Category Based on 1-5 Period Response Acceleration Parameter 

RISK CATEGORY 
VALUE OF S 01 

I or II III IV 

S 01 < 0.067g A A A 

0.067g S S 01 < 0.133g B B C 

0.133g S S 01 < 0,20g C C D 

0.20g S S 01 D D D 

For Risk Category = I and 5 01 = 0.793 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 IV, irrespective 
of the above. 

Seismic Design Category =" "the more severe design category in accordance with 

Table 11.6-1 or 11.6-2" = E 

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category. 

References 

1. Figure 22-1: https:// earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/20 lD_ASCE- 7 _Figure_22-1. pdf 
2. Figure 22-2: https :// earthquake. usgs.gov/hazards/desig nmaps/downloads/pdfs/201D_ASCE- 7 _Figu re_22-2. pdf 
3. Figure 22-12: https ://earthquake. usgs.gov /hazards/designmaps/downloads/pdfs/201D_ASCE- 7 _Figure_22-12. pdf 
4. Figure 22-7: https://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7 _Figure_22-7. pdf 
5. Figure 22-17: https ://earthquake.usgs.gov /hazards/designmaps/downloads/pdfs/20 lO_ASCE-7 _Figure_22-17. pdf 
6. Figure 22-18: https ://earthquake. usgs.gov/hazards/desig nmaps/downloads/pdfs/2010_ASCE- 7 _Figu re_22-18. pdf 

https :/lprod02-earthquake. cr.usgs .gov/des ignmaps/us/report. ph p ?template=mini mal&latitude=33. 763988&1ong itude=-116. 36728 7 &siteclass=3&riskcat. . . 6/6 



12/3/2018 Unified Hazard Tool 

U.S. Geological Survey - Earthquake Hazards Program 

Unified Hazard Tool 

Please do not use this tool to obtain ground motion parameter values for the design code 

reference documents covered by the U.S. Seismic Design Ma[]s web tools (e.g., the 

International Building Code and the ASCE 7 or 41 Standard). The values returned by the two 

applications are not identical. 

"' Input 

Edition Spectral Period 

L/ _o_y_n_a_m_i c_: _c_o_n_te_r_m_i_n_o_u_s_u_.s_._2_0_1_4_(_v4_._1_. -~I I Peak ground acceleration 

Latitude Time Horizon 
Decimal degrees Return period in years 

1 33.763988 475 

Longitude 
Decimal degrees, negative va!ues for western longitudes 

I -116.367287 

Site Class 

259 m/s (Site class D) 

https://earthquake.usgs.gov/hazards/interactive/ 1/5 
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"' Hazard Curve 

Please select "Edition", "Location" & "Site Class" above to 

compute a hazard curve. 

Compute Hazard Curve 

https://earthquake.usgs.gav/haz:ards/interactive/ 2/5 
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A Deaggregation 

Component 

Total 

https:1/earthquake.usgs.gov/hazards/interac!ive/ 

Unified Hazard Tool 

+ 

!IE=(-= .. -2.5) 

ii E = [-2.5 .. -2) 

E=[-2 .. -1.5) 

E=[-1.5 .. -1) 

0 E = [-1 .. -0.5) 

0 E=[-0.5 .. 0) 

0 E=[0 .. 0.5) 

0 E= [0.5 .. 1) 
E= [l .. 1.5) 

E = [l.5 .. 2) 
1!1111 E = [2 .. 2.5) 
[II E = [2.5 .. +=) 

315 
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Summary statistics for, Deaggregation: Total 

Deaggregation targets 

Return period: 475 yrs 

Exceedance rate: 0.0021052632 yr' 
PGA ground motion: 0.59827202 g 

Totals 

Binned: 100 % 

Residual: 0 % 

Trace: 0.22 % 

Mode (largest r-rn bin) 

r: 9.27 km 

m: 7.34 

Eo: 0.36 a 

Contribution: 13.25 % 

Discretization 

r: min= 0.0, max= 1000.0, !!. = 20.0 km 

m: min= 4.4, max= 9.4, !!. = 0.2 

£: min= -3.0, max= 3.0, ti= 0.5 a 

https:1/earthquake.usgs.gov/hazards/interactive/ 

Recovered targets 

Return period: 516.45448 yrs 

Exceedance rate: 0.0019362791 yr' 

Mean (for all sources) 

r: 12.87 km 

m: 7.04 

E,: 0.69 a 

Mode (largest"" bin) 

r: 8.57 km 

m: 7.49 

Eo: 0.78 0 

Contribution: 6.69 % 

Epsilon keys 

EO: [-ro .. -2.5) 

El: [-2.5 .. -2.0) 

E2: [-2.0 .. -1.5) 

E3: [-1.5 .. -1.0) 

E4: [-1.0 .. -0.5) 

ES: [-0.5 .. 0.0) 

EG: [0.0 .. 0.5) 

E7: [0.5 .. 1.0) 

EB: [1.0 .. 1.5) 

E9: [1.5 .. 2.0) 

ElO: [2.0 .. 2.5) 

Ell: [2.5 .. +ro] 

415 
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Deaggregation Contributors 

Source Set I+ Source Type r m •o Ion lat az % 

UC33brAvg_FM31 System 35.28 
San Andreas (San Gorgonio Pass-Garnet Hill} [l] 8.53 7.58 0.21 116.329°W 33.833°N 24.65 22.86 
San Jacinto (Anza) rev [4] 32.57 7.90 1.09 116.580°W 33.53l°N 217.27 3.35 
San Andreas (North Branch Mill Creek) [11] 9.47 7.87 0.10 116.303°W 33.826"N 41.01 2.69 
San Andreas (Coachella) rev [O] 11.51 7.16 0.60 116.246eW 33.788°N 76.40 1.81 

UC33brAvg_FM32 System 35.26 
San Andreas (San Gorgonio Pass-Gamel HIil) [!] 8.53 7.58 0.21 116.329°W 33.833°N 24.65 22.76 
San Jacinto (Anza) rev [4] 32.57 7.90 1.09 116.580°W 33.531 CN 217.27 3.34 
San Andreas (North Branch Mill Creek} [11] 9.47 7.84 0.11 116.303°W 33.826°N 41.01 2.85 
San Andreas (Coachella) rev [OJ 11.51 7.13 0.62 116.246"W 33.788°N 76.40 1.67 

UC33brAvg_FM31 (opt) Grid 14.73 
PointSourceFinite: -116.367, 33.831 8.68 5.71 1.10 116.367"W 33.831 "N 0.00 2.20 
PointSourceFinite: -116.367, 33.831 8.68 5.71 1.10 116.367°W 33.83l"N 0.00 2.20 
PointSourceFinite:-116.367, 33.813 7.32 5.68 0.96 116.367°W 33.813'N 0.00 1.71 
PointSourceFinite: -116.367, 33.813 7.32 5.68 0.96 11G.36rW 33.813°N 0.00 1.71 

UC33brAvg_FM32 (opt) Grid 14.72 
PointSourceFinite: -116.367, 33.831 8.68 5.71 1.10 116.367°W 33.831°N 0.00 2.20 
PointSourceFinite: •116.367, 33.831 8.68 5.71 1.10 116.36rW 33.831 °N 0.00 2.20 
PointSourceFinlte: -116.367, 33.813 7.32 5.68 0.96 116.3Grw 33.813°N 0.00 1.71 
PointSourceFinite:-116.367, 33.813 7.32 5.68 0.96 116.367°W 33.813"N 0.00 1. 71 

https:1/earthquake.usgs.gov/hazards/interactive/ 5/5 




