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Subject: GEOTECHNICAL RECOMMENDATIONS FOR FORT BRAGG ADA 
STANDARD RETAINING WALL 

The Office of Geotechnical Design West (OGDW) has prepared this Memorandum for the 
proposed Fort Bragg ADA project located along State Route (SR) 1 near the intersection with SR 
20 in Mendocino County, from PM 59.8 to 62.1.  

The purpose of this memorandum is to provide geotechnical recommendations for the proposed 
retaining wall. The scope of work included review of pertinent documents, engineering analysis 
and preparation of this memorandum. No subsurface investigation was performed. The 
recommendations in this memorandum are based on the Project Plans provided in an email dated 
July 9, 2020. 

Project Description 

The Fort Bragg ADA pedestrian infrastructure project consists of the following proposed 
improvements: replacement and installation of curb ramps, installation of sidewalks, installation 
of driveways, installation of a retaining wall, and grade corrections by the intersections and 
crosswalk pavement markings. This memorandum provides geotechnical recommendations for the 
retaining wall only.  
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The proposed retaining wall is a Standard Retaining Wall, Type 6. The wall will be parallel to SR 

1 in an existing vegetated slope. The slope is approximately 1:1 (H:V) near the bottom and 3:1 

(H:V) near the top.  The wall is approximately 727 feet long, from Station 118+36.93 to Station 

125+63.69, with a maximum height of 6 feet. 

Pertinent Reports and Investigations 

A 461-foot long Standard Retaining Wall – Type 6 was constructed near the intersection of SR 1 

and SR 20 (EA: 01-0A2304). The proposed wall is a continuation of this existing wall. A 

subsurface investigation was conducted for the existing wall in August and September 2011. Three 

hand auger borings and four mud rotary borings were performed. The hand auger borings were 

advanced to depths of 1.5 to 5.5 feet below ground surface. The mud rotary borings were extended 

to depths of 15 and 20 feet below ground surface. A complete description of the subsurface 

investigation, including the boring locations and boring logs, are provided in Appendix A. 

Subsurface Conditions 

Based on the 2011 investigation for the adjacent retaining wall, the subsurface soils consist of 6 

feet of dune sands underlain by sandstone. 

Groundwater 

The 2011 subsurface investigation located groundwater at a depth of 9 feet below surface grade 

approximately 300 feet from the proposed retaining wall. The same groundwater depth is assumed 

for the project site. 

Seismicity 

Ground Motion Parameters 

The retaining wall site may be subject to strong ground motions from nearby earthquake sources 

during the design life of the wall. Based on available subsurface information and SPT correlations 

for determining shear wave velocity, the time-average shear wave velocity (Vs30) for the upper 

100 feet of soil/rock is estimated to be 560 m/s (about 1,835 ft/s).  

The Horizontal Peak Ground Acceleration (HPGA) is the ground motion at the site with a 5% 

probability of exceedance in 50 years (return period of 975 years). The USGS’s 2014 NSHM is 

used as the basis to determine the ground motion. Adjustments for near-fault and/or basin effects 

were implemented, when applicable, per Appendix B of the SDC v2.0.  

Caltrans web-based tool ARS Online v3.0 was utilized to determine the design ground motion 

parameters for the subject site. Based on the ARS Online v3.0 tool, the design peak ground 

acceleration (PGA) at the site is 0.65g. The de-aggregated mean earthquake moment magnitude 

for PGA, M is 7.6, and the mean site-to-fault source distance can be taken as about 12.9 miles 

(20.8 km) for 1 second period. 
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Fault Rupture 

The project site is not located within any Alquist Priolo Earthquake Fault Zone as established by 

the California Geological Survey and is not located within 1,000 feet of a fault that is Holocene or 

younger in age. The nearest active fault is the offshore section of the San Andreas about 5.8 miles 

west. There are a series of folds in the marine terraces and one of the folds has been mapped as a 

compressional fault between Hare Creek and the Noyo River near PM 60.1. This is not an active 

fault, but rather a mapped remnant of previous tectonic activity. The potential for surface fault 

rupture does not exist. 

Liquefaction Potential 

Based on the depth of groundwater and the presence of shallow bedrock in the 2011 subsurface 

investigation, there is no potential for liquefaction. 

Standard Plan Retaining Wall 

The proposed wall is a Standard Plan Retaining Wall, Type 6A (Case 2), with a maximum height 

of 6 feet. The backfill slope angle should not exceed those shown on the Standard Plans. 

The footings will be generally founded in medium dense to dense sands. The factored bearing 

resistance of the soil will exceed the minimum bearing stresses shown on Standard Plan B3-7B. 

Overall slope stability analyses were performed for Service and Extreme Event Limit States. A 

horizontal seismic acceleration coefficient of 1/3HPGA (0.22g) was used for the extreme event. 

Two-dimensional slope stability analyses were performed using the program Slide2 by 

Rocscience. The factors of safety exceed 1.3 (resistance factor = 0.75) and 1.1 (resistance factor = 

0.9) for service and extreme events, respectively.    

Standard Plan Earth Retaining Systems (ERS) are designed based on a horizontal seismic 

acceleration coefficient of 0.2g, corresponding to a HPGA of 0.6g. A Standard Plan ERS can be 

used in areas with a HPGA greater than 0.6g if the resulting permanent displacement is acceptable 

for the project. Since the site HPGA is greater than 0.6g, permanent seismic displacement analyses 

were performed. The Bray et al. (2010) and Bray and Travasarou (2009) method was used. Based 

on the analyses, a permanent seismic displacement of 6 inches was estimated.  

A Standard Plan Retaining Wall, Type 6A, is acceptable from a geotechnical standpoint if the 

Designer verifies that 6 inches of permanent seismic displacement is acceptable for the project. In 

addition, Structure Design should verify the adequacy of the wall design for this site. 

The geotechnical recommendations presented in this memorandum are based on the subsurface 

conditions encountered at discrete locations during a geotechnical investigation. However, during 

construction, these recommendations may need to be modified based on actual subsurface 

conditions. Should the subsurface conditions observed during construction be different from those 

shown in the boring logs included in the referenced memorandum, they should be brought to the 

attention of this Office immediately for review and appropriate modifications, if necessary, to the 
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above recommendations. 

If you have any questions or require further information, please contact OGDW, Nick Briffa, at 

(510) 286-5050 or John Moore at (510) 622-8742. 

c: Robert King, Jony Tji, Geotechnical Archive
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Appendix A   Subsurface Investigation for Adjacent Retaining Wall Site 
 

 



























From: Karam, Elias@DOT
To: Ranu Aggarwal; Walker, Liza M@DOT
Cc: O"Neal, Chantell
Subject: RE: 01-0B220 (Geotech Memo)
Date: Thursday, April 8, 2021 8:28:21 AM
Attachments: RE 01-0B220 - Geotech Memo Coastal Development Permit and Structures input on Type 6A Wall.msg

[EXTERNAL EMAIL] DO NOT CLICK links or attachments unless you know the content is safe. Be
aware that the sending address can be faked or manipulated.

Hi Ranu,
 
To the first question, the memo is good for both walls in the project. 
 
To your second question, I discussed this statement with Geotech as well.  They mentioned that in a
worst case scenario, the entire system would slide or rotate up to 6 inches but would not fail
(example: slide 3” and/or rotate 3”).  We can imagine that this would mean that the entire system
would slide as one unit, not that the wall itself would fail.  The standard plan wall is acceptable to
use and would hold up the slope.  Structures Design was engaged in the discussion anyway.
 
Per the attached email, Structures Design stated, “Structure Design, Branch 1 was involved with this
project in the early part of last year.  At the time, we studied the Type 6A wall for the higher-than-
standard kh value of 0.22g.  That appears to match the information provided on the attached

geotechnical recommendations.  We found that the Standard Plan design given for the Retaining
Wall Type 6A is sufficient to support the higher value.”
 
Please let me know if you have any further questions. 
 
Thank you,
 

Elias Karam, PE
Senior Transportation Engineer, Office of Design, (Msvl) B
NRPD Design M14 – Caltrans
703 B Street, Marysville, CA 95901
Telework Status: M-F 7:00 AM - 4:30 PM | Schedule: 9/80A (Friday)
Office:  (530) 741-5423 | Cell:    (209) 481-6857
Elias’ WebEx Link
 

From: Ranu Aggarwal <RAggarwal@m-group.us> 
Sent: Wednesday, April 7, 2021 3:44 PM
To: Walker, Liza M@DOT <liza.walker@dot.ca.gov>
Cc: O'Neal, Chantell <COneal@fortbragg.com>; Karam, Elias@DOT <Elias.Karam@dot.ca.gov>
Subject: RE: 01-0B220 (Geotech Memo)
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		From

		Stillmunkes, Keith P@DOT

		To

		Karam, Elias@DOT

		Cc

		Sessions, Daniel S@DOT; Adams, Dan T@DOT; Tollison, Ron W@DOT

		Recipients

		Elias.Karam@dot.ca.gov; daniel.sessions@dot.ca.gov; dan.t.adams@dot.ca.gov; ron.tollison@dot.ca.gov



Good morning Elias,


 


Structure Design, Branch 1 was involved with this project in the early part of last year.  At the time, we studied the Type 6A wall for the higher-than-standard kh value of 0.22g.  That appears to match the information provided on the attached geotechnical recommendations.  We found that the Standard Plan design given for the Retaining Wall Type 6A is sufficient to support the higher value.


 


Please let me know if you have any questions.


 


Thank you,


 





                      Telework:  (916) 204-7533
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Keith Stillmunkes
Structure Design, Branch 1
Phone: (016) 2278089











plan wall is acceptable to use.  Please forward this as a response to the concerns regarding the CD
Permit.  Let me know if there are any additional questions. 
 
Thank you,
 

Elias Karam, PE
Senior Transportation Engineer, Office of Design, (Msvl) B
NRPD Design M14 – Caltrans
703 B Street, Marysville, CA 95901
Telework Status: M-F 7:00 AM - 4:30 PM | Schedule: 9/80A (Friday)
Office:  (530) 741-5423 | Cell:    (209) 481-6857
Elias’ WebEx Link

https://cadot.webex.com/meet/elias.karam


From: Stillmunkes, Keith P@DOT
To: Karam, Elias@DOT
Cc: Sessions, Daniel S@DOT; Adams, Dan T@DOT; Tollison, Ron W@DOT
Subject: RE: 01-0B220 - Geotech Memo, Coastal Development Permit, and Structures input on Type 6A Wall
Date: Thursday, April 8, 2021 7:55:26 AM
Attachments: image002.png

Good morning Elias,
 
Structure Design, Branch 1 was involved with this project in the early part of last year.  At the time,
we studied the Type 6A wall for the higher-than-standard kh value of 0.22g.  That appears to match

the information provided on the attached geotechnical recommendations.  We found that the
Standard Plan design given for the Retaining Wall Type 6A is sufficient to support the higher value.
 
Please let me know if you have any questions.
 
Thank you,
 

                      Telework:  (916) 204-7533
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Keith Stillmunkes
Structure Design, Branch 1
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