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INTRODUCTION 

Project No. 544-17109 

18-03-136

This report presents the results of the geotechnical investigation performed by Sladden Engineering 
(Sladden) for the Wasteway No. 1 crossing and canal outlet proposed in conjunction with the future 

irrigation pipeline alignment located on the southside of the Coachella Canal between Arthur Street to 
approximately ½ mile east of Cleveland Street in the Northshore area of Riverside County, California. 
Generally, the proposed pipeline will follow the existing alignment of Riddle Way and Coachella Canal 

Road. The proposed bridge and pipeline crossings will span Wasteway No. 1 located immediately east of 

Cleveland Street. The proposed canal outlet will be constructed approximately 2,500 feet east of 

Cleveland Street and just south of the Coachella Canal. The approximate location of the project alignment 

is indicated on the Site Location Map (Figure 1). 

Our investigation was conducted in order to evaluate the engineering properties of the subsurface 

materials, to evaluate their in-situ characteristics, and to provide engineering recommendations and 
design criteria for site preparation, bridge and canal outlet design, and the design of various site 

improvements. This study also includes a review of published and unpublished geotechnical and 

geological literature regarding seismicity and potential geologic hazards at and near the subject site. 

PROJECT DESCRIPTION 

Based on the provided project plans (Olson, 2017a & 2017b), it is our understanding that the proposed 

project will consist of constructing a new bridge that will span Wasteway No 1 immediately adjacent to 

Cleveland Street. Based on Coachella Valley Water District's (CVWD, 2018) design guidelines, it is our 

understanding that the proposed bridge structure will consist of trapezoidal type reinforced concrete 
construction that will span approximately 43 feet. The new bridge will consist of a high strength (4,000 

psi), 22-inch thick, reinforced concrete structure in accordance with CVWD design guidelines. The new 

bridge will be supported by a trapezoidal reinforced concrete insert. 

A new irrigation line will be constructed to the immediate north of bridge structure. The irrigation line 
will consist of an 18-inch steel pipe that will span Wasteway No. 1 for approximately 47 feet. The new 

irrigation line will be supported within the existing canal. 

The project will also include a canal outlet structure to be located just south of the Coachella Canal. The 

outlet structure will be used to supply water for a future irrigation reservoir. 

Sladden anticipates that grading will consist of generally minor cuts and fills to attain the design grades. 

Upon completion of the project plans, Sladden should be retained in order to ensure that the 

recommendations presented within in this report are incorporated into the design of the proposed 
project. 

Sladden Engineering 
www.SladdenEngineering.com 
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

Risk Category

User–Specified Input

Wasteway No. 1

Wed March 21, 2018 21:11:31 UTC

ASCE 7-10 Standard

(which utilizes USGS hazard data available in 2008)

33.56496°N, 115.97384°W

Site Class D – “Stiff Soil”

I/II/III

USGS–Provided Output

SS = 2.809 g SMS = 2.809 g SDS = 1.873 g

S1 = 1.322 g SM1 = 1.983 g SD1 = 1.322 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.

For PGAM, TL, CRS, and CR1 values, please view the detailed report.

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.
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Design Maps Detailed Report

From Figure 22-1 [1]

From Figure 22-2 [2]

ASCE 7-10 Standard (33.56496°N, 115.97384°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 SS) and

1.3 (to obtain S1). 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.

SS = 2.809 g

S1 = 1.322 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 vS N or Nch su

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:

Plasticity index PI > 20,

Moisture content w ≥ 40%, and

Undrained shear strength su < 500 psf

F. Soils requiring site response

analysis in accordance with Section

21.1

See Section 20.3.1

For SI: 1ft/s = 0.3048 m/s 1lb/ft² = 0.0479 kN/m²
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Section 11.4.3 — Site Coefficients and Risk–Targeted Maximum Considered Earthquake (MCER)

Spectral Response Acceleration Parameters

Table 11.4–1: Site Coefficient Fa

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

SS ≤ 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 = 2.809 g, Fa = 1.000

Table 11.4–2: Site Coefficient Fv

Site Class Mapped MCE R Spectral Response Acceleration Parameter at 1–s Period

S1 ≤ 0.10 S1 = 0.20 S1 = 0.30 S1 = 0.40 S1 ≥ 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 S1

For Site Class = D and S1 = 1.322 g, Fv = 1.500
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Equation (11.4–1):

Equation (11.4–2):

Equation (11.4–3):

Equation (11.4–4):

From Figure 22-12 [3]

SMS = FaSS = 1.000 x 2.809 = 2.809 g

SM1 = FvS1 = 1.500 x 1.322 = 1.983 g

Section 11.4.4 — Design Spectral Acceleration Parameters

SDS = ⅔ SMS = ⅔ x 2.809 = 1.873 g

SD1 = ⅔ SM1 = ⅔ x 1.983 = 1.322 g

Section 11.4.5 — Design Response Spectrum

TL = 8 seconds

Figure 11.4–1: Design Response Spectrum
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCER) Response Spectrum

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

1.5.

Design Maps Detailed Report https://earthquake.usgs.gov/cn1/designmaps/us/report.php?template=mi...

4 of 6 3/21/2018, 2:12 PM



From Figure 22-7 [4]

Equation (11.8–1):

From Figure 22-17 [5]

From Figure 22-18 [6]

Section 11.8.3 — Additional Geotechnical Investigation Report Requirements for Seismic Design

Categories D through F

PGA = 1.088

PGAM = FPGAPGA = 1.000 x 1.088 = 1.088 g

Table 11.8–1: Site Coefficient FPGA

Site

Class

Mapped MCE Geometric Mean Peak Ground Acceleration, PGA

PGA ≤

0.10

PGA =

0.20

PGA =

0.30

PGA =

0.40

PGA ≥

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 = 1.088 g, FPGA = 1.000

Section 21.2.1.1 — Method 1 (from Chapter 21 – Site-Specific Ground Motion Procedures for

Seismic Design)

CRS = 0.950

CR1 = 0.922
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Section 11.6 — Seismic Design Category

Table 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter

VALUE OF SDS

RISK CATEGORY

I or II III IV

SDS < 0.167g A A A

0.167g ≤ SDS < 0.33g B B C

0.33g ≤ SDS < 0.50g C C D

0.50g ≤ SDS D D D

For Risk Category = I and SDS = 1.873 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based on 1-S Period Response Acceleration Parameter

VALUE OF SD1

RISK CATEGORY

I or II III IV

SD1 < 0.067g A A A

0.067g ≤ SD1 < 0.133g B B C

0.133g ≤ SD1 < 0.20g C C D

0.20g ≤ SD1 D D D

For Risk Category = I and SD1 = 1.322 g, Seismic Design Category = D

Note: When S1 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.
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