






























































































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

RESISTANCE 'R' VALUE AND EXP ANSI ON PRESSURE CTM301 

Project Number: 544-21317 

Project Name: Rio Del Sol Road & 30th Avenue 
Lab ID Number: LN6-21418 
Sample ID: BH-1 Bulk 1 @ 0-5' 

September 20, 2021 

Dry Density@ 300 psi Exudation Pressure: 119.6-pcf 

Sample Description: Olive Brown Poorly Graded Sand with Silt (SP-SM) 

%Moisture@ 300 psi Exudation Pressure: 9.7% 

R-Value - Exudation Pressure: 78 
R-Value - Expansion Pressure: 80 

R-Value@Equilibrium: 78 Specified Traffic Index: 5.0 
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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: August 18, 2021 

Account No.: 544-21317 

Customer: Commerce Construction Company, LP. 

Location: NEC Rio Del Sol Road & 30th Avenue, Thousand Palms Area 

Corrosion Series 

pH 
per CA 643 

BH-1@ 0-5' 8.4 

Analytical Report 

Soluble Sulfates 
per CA 417 

ppm 

20 

Soluble Chloride 
per CA422 

ppm 

50 

Min. Resistivity 
perCA643 

ohm-cm 

7400 

C Rpt 544-21317 081821 



APPENDIXC 

SITE-SPECIFIC GROUND MOTION PARAMETERS 

S/adden Engineering 



Project: Majestic Thousand Palms 
Project Number: 544-21317 

Client: Commerce Construction Company, LLC 

Site Lat/Long: 33.8325/ -116.4015 
Controlling Seismic Source: Southern San Andreas Fault 

REFERENCE 

Site Class 

Site Class D - Table 11.4-1 

Site Class D - 21.3(ii) 

O.2*(501/50s) 

Soi/Sos 

Fundamental Period (12.8.2) 

Seismic Design Maps or Fig 22-14 

Equation 11.4-4 - 2/3*SM1 

Equation 11.4-2 - Fv*S1 

Cr - At Perods <=0.2, Cr=CRs 

Cr - At Periods >=1.0, Cr=CR1 

NOTATION 

C, D, D default, or E 

Fa 

Fv 

To 

Ts 

T 

TL 

501 

SMl 

CRs 

CRl 

VALUE 

D measured 

1.0 

2.5 

0.144 

0.721 

Period 

8 

1.0744* 

1.6116* 

0.888 

0.875 

* Code based design value. See accompanying data for Site Specific Design values. 

~ 
Sladden Engineering 

RISK COEFFICIENT 

REFERENCE NOTATION VALUE 

Fv (Table 11.4-2)[Used for General Spectrum] Fv 1.7 

Design Maps s, I 2.236 

Design Maps 51 I 0.948 

Equation 11.4-1- FA *Ss SMs 2.236* 

Equation 11.4-3 - 2/3*5Ms Sos 1.491 * 

Design Maps PGA I 0.962 

Table 11.8-1 FPGA 1.1 

Equation 11.8-1 - FPGA *PGA PGAM 1.058* 

Section 21.5.3 80% of PGAM 0.847 

Design Maps CRs I 0.888 
'' ,:j 

Design Maps CRl I 0.875 

Cr - At Periods between 0.2 and 1.0 Period Cr 

use trend line formula to complete 0.200 0.888 
0.300 0.886 

0.400 0.885 
0.500 0.883 
0.600 0.882 

0.680 0.880 

1.000 0.875 

' ' J 

Mapped values from https://seismicmaps.org/ 

'· 
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Sladden Engineering 

Period UGHM RTHM 

0.010 1.047 0.982 

0.100 1.648 1.591 

0.200 2.198 2.108 

0.300 2.554 2.407 

0.500 2.696 2.454 

0.750 2.366 2.105 

1.000 2.089 1.842 

2.000 1.258 1.103 

3.000 0.872 0.757 

4.000 0.626 0.544 

5.000 0.467 0.407 

Max Directional 

Scale Factor' 

1.19 

1.19 

1.20 

1.22 

1.23 

1.24 

1.24 

1.24 

1.25 

1.25 

1.26 

PROBABILISTIC SPECTRA 1 

2% in 50 year Exceedence 

Probabilistic 
MCE 

1.169 

1.893 

2.530 

2.937 

3.018 

2.610 

2.284 

1.368 

0.946 

0.680 

0.513 

Project No: 544-21317 

1 Data Sources: 

https: // ea rt hq ua ke. usgs .gov /hazards/interactive/ 

https://earthquake.usgs.gov/designmaps/rtgm/ 

2 Shahi-Baker RotD100/RotD50 Factors (2014) 

Probabilistic PGA: 1.047 

Is Probabilistic Sa1m.,1<1.2F,? NO 

3.50 

' ROBABILISTI I MCER - UGHM 
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Sladden Engineering 

:§ 
C 
.!2 

Period 

0.010 

0.020 

0.030 

0.050 

0.075 

0.100 

0.150 

0.200 

0.250 

0.300 
0.400 

0.500 
0.750 

1.000 
1.500 

2.000 

3.000 

4.000 

5.000 

DETERMINISTIC SPECTRUM 

Largest Amplitudes of Ground Motions Considering All Sources Calculated using Weighted Mean of Attenuation Equations' 

Controlling Source: Southern San Andreas Fault 

Is Probabilistic Sa1maxl<l.2Fa? NO 

Deterministic PSa 
Max Directional Scale 

Median + 1.cr for 5% 
Factor2 

Deterministic MCE 
Damping 

0.952 1.19 1.133 

0.960 1.19 1.142 

0.971 1.19 1.155 

1.011 1.19 1.203 

1.188 1.19 1.414 

1.391 1.19 1.655 

1.679 1.20 2.015 

1.882 1.20 2.259 

2.064 1.21 2.497 

2.172 1.22 2.650 
2.262 1.23 2.782 

2.231 1.23 2.744 

1.888 1.24 2.341 

1.631 1.24 2.023 
1.196 1.24 1.483 

0.917 1.24 1.136 

0.636 1.25 0.795 

0.438 1.25 0.548 

0.322 1.26 0.406 

Section 21.2.2 

Sca ling Factor 

Applied 

1.133 
1.142 

1.155 

1.203 

1.414 

1.655 

2.015 

2.259 

2.497 

2.650 
2.782 

2.744 

2.341 

2.023 
1.483 

1.136 

0.795 

0.548 

0.406 

Project No: 544-21317 

Is Determinstic Sa1m.,fl.S*Fa? NO 

Section 21.2.2 Scaling Factor: N/A 

Deterministic PGA: 0.952 

Is Deterministic PGA >=FecA *0.5? YES 

1 NGAWest 2 GMPE worksheet and 

Uniform California Earthquake Rupture 

Forecast, Version 3 (UCERF3) - Time 

Dependent Model 

2 Shahi-Baker RotD100/RotDS0 Factors 

(2014) 

3.oo • DETERMINISTIC MC'ER 

SPECllRAL RESPON~~ ACCELERATloiNS 
2.50 f---,-.+---t, ~.-----+-"-i-+---t-+--,---,---------,---i-f------,--------+----""---:----, 
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_.,_ Deterministic 
MCER 
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Period 
Probabilistic 

MCE 

0.010 1.169 

0.100 1.893 

0.200 2.530 

0.300 2.937 

0.500 3.018 

0.750 2.610 

1.000 2.284 

2.000 1.368 

3.000 0.946 

4.000 0.680 

5.000 0.513 

SDS: 

SDl: 

SMS: 

SMl: 

Site Specific PGAm: 

SITE SPECIFIC SPECTRA 

Deterministic Site-Specific 

MCE MCE 

1.133 1.133 

1.655 1.655 

2.259 2.259 

2.650 2.650 

2.744 2.744 

2.341 2.341 

2.023 2.023 

1.136 1.136 

0.795 0.795 

0.548 0.548 

0.406 0.406 

ASCE 7-16: Section 21.4 

Site Specific 

Calculated I Design 

Value 

1.647 

1.591 

2.470 

2.386 

0.952 

Value 

1.647 

1.591 

2.470 

2.386 

0.952 

Site Class: D measured 

Seismic Design Category - Short* E 

Seismic Design Category - ls* E 

* Risk Categories I, II, or Ill 

Sladden Engineering 

Design Response 

Spectrum (Sa) 

ASCE 7 SECTION 11.4.6 
80% General 

Period General Spectrum 
Response Spectrum 

0.756 0.005 0.627 0.502 

1.104 0.010 0.658 0.527 

1.506 0.020 0.720 0.576 

1.767 0.030 0.782 0.626 

1.830 0.050 0.906 0.725 

1.561 0.060 0.969 0.775 

1.349 0.075 1.062 0.849 

0.758 0.090 1.155 0.924 

0.530 0.100 1.217 0.973 

0.365 0.110 1.279 1.023 

0.270 0.120 1.341 1.073 

0.136 1.440 1.152 

0.150 1.491 1.193 

0.160 1.491 1.193 

0.170 1.491 1.193 

0.180 1.491 1.193 

0.200 1.491 1.193 

0.250 1.491 1.193 

0.300 1.491 1.193 

0.400 1.491 1.193 

0.500 1.491 1.193 

0.600 1.491 1.193 

0.640 1.491 1.193 

0.700 1.491 1.193 

0.850 1.264 1.011 

0.900 1.194 0.955 

0.950 1.131 0.905 

1.000 1.074 0.860 

1.500 0.716 0.573 

2.000 0.537 0.430 

3.000 0.358 0.287 

4.000 0.269 0.215 

5.000 0.215 0.172 

Project No: 544-21317 
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SPECTRALI RESPONSE ACCELERATIONS 
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~ASCE 7 Section 11.4.6 General Spectrum 

~ 80% General Response Spectrum 



OSHPD 

Latitude, Longitude: 33.8325, -116.4015 

Go gle 
Date 

Design Code Reference Document 

Risk Category 

Site Class 

Type Value 

Ss 2.236 

s, 0.948 

SMs 2.236 

SM1 null -See Section 11 .4.8 

Sos 1.49 

So1 null -See Section 11.4.8 

Type Value 

soc null -See Section 11.4.8 

Fa 

Fv null -See Section 11.4.8 

PGA 0.962 

FPGA 1.1 

PGAM 1.059 

TL 8 

SsRT 2.539 

SsUH 2.858 

SsD 2.236 

S1RT 1.022 

S1UH 1.167 

S1D 0.948 

PGAd 0.962 

CRs 0.888 

CR1 0.875 

' 

Description 

9/15/2021, 1: 18:48 PM 

ASCE7-16 

II 

D- Stiff Soil 

MCER ground motion. (for 0.2 second period) 

Description 

MCER ground motion. (for 1.0s period) 

Site-modified spectral acceleration value 

Site-modified spectral acceleration value 

Numeric seismic design value at 0.2 second SA 

Numeric seismic design value at 1. O second SA 

Seismic design category 

Site amplification factor at 0.2 second 

Site amplification factor at 1. 0 second 

MCEG peak ground acceleration 

Site amplification factor at PGA 

Site modified peak ground acceleration 

Long-period transition period in seconds 

Probabilistic risk-targeted ground motion. (0.2 second) 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration 

Factored deterministic acceleration value. (0.2 second) 

Probabilistic risk-targeted ground motion. (1 .0 second) 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration. 

Factored deterministic acceleration value. (1.0 second) 

Factored deterministic acceleration value. (Peak Ground Acceleration) 

Mapped value of the risk coefficient at short periods 

Mapped value of the risk coefficient at a period of 1 s 

Map data ©2021 



DISCLAIMER 

While the information presented on this website is believed to be correct, SEAOC /OSHPD and its sponsors and contributors assume no responsibility or 
liability for its accuracy. The material presented in this web application should not be used or relied upon for any specific application without competent examination 
and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this 
information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor to substitute for the 
standard of care required of such professionals in interpreting and applying the results of the seismic data provided by this website. Users of the information from 
this website assume all liability arising from such use. Use of the output of this website does not imply approval by the governing building code bodies responsible 
for building code approval and interpretation for the building site described by latitude/longitude location in the search results of this website. 




