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State of California                                                                                                               California State Transportation  Agency 
DEPARMENT OF TRANSPORTATION 

 

M e m o r a n d u m                                                            Serious drought. 
                Help Save Water! 

 

To:   JEFF SIMS      Date: August 12, 2015 
 
 Division of Structure Design    File:    01-DN-101-PM 14.88/15.0 

 Office of Bridge Design North/Central     EFIS ID: 0115000111 
Branch 1       EA: 01-0B27U1 

South Last Chance Grade Wall 
         Bridge No:01E0021  

  
Attn:  VADIM SHOSTAK  
 

           
From: DEPARTMENT OF TRANSPORTATION       
 DIVISION OF ENGINEERING SERVICES 

 GEOTECHNICAL SERVICES – OGDN 

   
Subject:  Foundation Report for the Soldier Pile Ground Anchor Wall at DN 101 PM 15.0 
 

1. INTRODUCTION  

 

This Foundation Report summarizes the results of the geotechnical investigation and provides geotechnical 
recommendations for the proposed Solider Pile Ground Anchor (SPGA) wall on Route 101 at post mile (PM) 15.0 
in Del Norte County, CA (Figure 1- Vicinity Map).  

 

2.      PROJECT DESCRIPTION 

 

The 2011/2012 storm season destabilized the slope below the project location and caused the loss of the 
southbound shoulder. A 12-foot high temporary Soil Nail Wall was constructed in May 2012 to prevent further 
retreat and to stabilize the existing travelled way. 

A SPGA wall is proposed at this location to restore the shoulder and maintain the stability of the existing travel 
way. 

The proposed SPGA wall details are shown in Table 1.  
 
 

Table 1- Description of the Proposed SPGA 

BEGIN END LENGTH 

(ft) 

DESIGN 
HEIGHT (ft) 

Sta. Latitude Longitude Sta. Latitude Longitude Min. Max. 

482+75.00 41°38'00.42" -124°06'55.29" 486+10.82 41°38'03.65"  -124°06'56.84 335 10 16 
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The layout line of the SPGA wall is shown on Figure 2- Site Plan and Landslide Map.   

 
 

3. SCOPE OF WORK 
 

The recommendations contained in this report are based on a review of geotechnical and geologic literature, a 
subsurface investigation, field observations, laboratory testing of soil samples, and geotechnical calculations. The 
SPGA wall is not intended to stabilize the large landslide that extends beyond the Project Limits, but to restore the 
southbound shoulder. Subsurface conditions were evaluated only at the boring locations and may deviate 
elsewhere within the Project Limits. The elevations reported in this memorandum are with respect to Mean Sea 
Level (MSL). 

 

4. PERTINENT REPORTS AND INVESTIGATIONS 
 
 
FHWA Publications 
 

1. Sabatini, P. J. et. al. 1999, “Geotechnical Engineering Circular No. 4 - Ground Anchors and Anchored 
Systems” FHWA Report No. FHWA-IF-99-015. 

 
Caltrans Reports 
 

1. Additional Investigation of Last Chance Grade Landslide  (File 01-DN-101-KP 23.1/24.7 01-32470K) 
dated April 20, 1999 

2. Wills, C. J., “Landslides in the Highway 101 corridor between Wilson Creek and Crescent City, Del Norte 
County, California,” California Geological Society, 2000 
 

3. Caltrans Soil and Rock Logging, Classification, and Presentation Manual, 2010 Edition. 
 

4. Caltrans Corrosion Guidelines Version 2.0, 11/2012 
 

5. Memo to Designers 5-12 “Earth Retaining Systems Using Ground Anchors”, July 2012 
  

Other Publications 
 

 
6. Stark, Timothy D. et. al., “Drained Shear Strength Parameters for Analysis of Landslides” Journal of 

Geotechnical and Geoenvironmental Engineering ASCE May 2005 
 

7. Kleinfelder,Foundation Report Retaining Wall #1 “Last Chance Grade” Minor Roadway Realignment (EA 
01-324700) Del Norte County, California. November 2007 
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5. FIELD INVESTIGATION AND TESTING PROGRAM 
 
Three vertical mud-rotary borings were drilled between February 11, 2014 and March 5, 2014 for the purpose of 
characterizing the subsurface conditions. The boreholes was advanced using a truck mounted Acker MPCA drill 
rig using a 94-mm HXB casing equipped with a diamond impregnated core bit. Soil and rock samples were logged 
in accordance with the Caltrans Soil and Rock Logging, Classification, and Presentation Manual 2010 Edition. 
The boring information will be provided in the Log of Test Borings (LOTBs) in the Project Plans.  
 
Slope Inclinometers (SIs) with 2.75– inch diameter casings were installed in all the borings and backfilled with 
coarse sand and sealed with bentonite. The lower 20 feet of the casing was perforated to permit monitoring of 
water levels within the casing. Inclinometer readings were obtained between March 2014 and September 2014.  
 
A summary of the borings and the depth of movement are provided in Table 2. The SI data are included in 
Appendix A-Slope Inclinometer Data. 
 
 
 

Table 2 - Summary of Geotechnical Borings 

BORING 
I.D. 

STATION AND 
OFFSET FROM “A” 

ALIGNMENT 

DEPTH 
OF 

BORING 
(ft, bgs) 

SURFACE 
ELEVATION 

(ft, MSL) 

DEPTH TO 
BEDROCK1 

(ft, bgs) 

BEDROCK 
ELEVATION1 

(ft, MSL) 

DEPTH TO 
FAILURE 
SURFACE 
(ft, MSL) 

RC-14-001 485+38.07’ 9.73’  LT  100 691 38.5 652.5 82.5 

RC-14-002 486+4.4’ 15.72’ LT 105 694 65 629 62.5 

RC-14-003 483+39.68’ 8.85’ LT 110 683 42.5 640.5 80 

  1 Bedrock was identified as depth that required drilling using a diamond core bit. 

 

 

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 

6.1. Site Description 
 
The project site is located along Highway 101 in a rural area bordered by a state park.  At the project location 
Highway 101 is a two-lane conventional highway that traverses coastal mountainous terrain. 

 
The 2011/2012 storm season destabilized the slope below the project location and caused the loss of the 
southbound shoulder. A 12-foot high temporary Soil Nail Wall was constructed in May 2012 to prevent further 
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retreat and to stabilize the existing travelled way. The As-Built Plans for the Soil Nail wall are included in Appendix 
B.  
 
During the Spring of 2014, linear depressions developed in the travelled way, presumably due to the movement of 
the large landslide that exists at this location (Figure 2). 
 
 

6.2. Site Geology  
 
The project site is located within the 2.5 mile segment of Highway 101 between Wilson Creek and Crescent City 
known as Last Chance Grade. Last Chance Grade crosses several active deep bedrock slides on the western 
flank of a 1,000+ foot ridge adjacent to the Pacific Ocean (Figure 3-Project Geologic Map). The project is located 
at the end of the southern section of the Last Chance Grade slide (map unit Qlss- Figure 3) that extends between 
post miles 15.20 and 14.85 with a depth of movement measured at 260 feet near post mile 15.1. 
Bedrock within the project site is composed of the “Broken Formation” unit of the Franciscan complex and is 
composed mainly of thickly bedded sandstone with siltstone and shale interbeds (Ref. 2). Landslides in the 
Broken Formation are mainly translational and tend to have large masses of rock that slide on narrow zones of 
weaknesses. 
 
Historically the movement of the southern portion has been episodic and is assumed to be triggered by heavy 
rainfall. 

 
 
 

6.3. Subsurface conditions 
 

The borings drilled for this investigation encountered 4.5 to 5 feet of asphalt, which indicates the extent of 
settlement and maintenance required to maintain the profile at this location. This was corroborated by personal 
communication with the Crescent City Maintenance Supervisor Jamie Camden (October 8, 2014). 
 
Decomposed rock encountered beneath the asphalt ranged in thickness between approximately 30 and 85 feet in 
borings RC-14-001 and RC-14-002. A 13-foot thick layer of fill was encountered in Borehole RC-13-003 between 
the asphalt and decomposed rock. The decomposed bedrock consists of Graywacke Sandstone. 
 
Slope Inclinometer data from RC-14-001 identified the landslide failure surface at approximately 82.5 feet below 
ground surface (bgs) at the interface of the decomposed rock and the intensely fractured bedrock.  
 
The movement recorded in the inclinometer in RC-14-002 shows compression between 15 to 62.5 feet bgs. 
Within this range the bedrock was decomposed to a medium dense Clayey Sand and Silty Sand.  
 
The inclinometer at RC-14-003 recorded movement between 75 and 80 feet bgs within the bedrock decomposed 
to a dense, Well-graded Gravel with Clay and Sand. 
 
Index tests were performed on soil samples from boreholes RC-14-001 and RC-14-002. The results are included 
in Appendix C - Laboratory Data. Testing was performed by the Sacramento Materials Laboratory. 
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6.4  Groundwater conditions 
 

Four groundwater measurements were taken at the project site between March 5 and September 17, 2014. 
Groundwater was only encountered in borehole RC-14-003 on March 5, 2014 at an elevation of 576.05. 

 

7. CORROSION EVALUATION 

 

Chemical analyses were performed on samples collected from borings to evaluate corrosion potential of the on-
site soils.  Testing was performed by the Caltrans Geotechnical Laboratory in Sacramento, CA. Table 3 
summarizes the test results. The results of the corrosion tests are attached in Appendix C.  
 
 
 

Table 3 -Summary of Soil Corrosion Tests 

BOREHOLE ID 
DEPTH 

(ft, bgs) 
pH 

CHLORIDE 
CONTENT 

(ppm) 

SULFATE 
CONTENT 

(ppm) 

RC-14-001 15-20 5.61 4 32 

RC-13-002 35 - 40 6.71 -- -- 

 
 
 
For structural elements, the Department considers a site to be corrosive if one or more of the following conditions 
exist for the representative soil and/or water samples taken at the site: Chloride concentration is 500 ppm or 
greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less. 

Based on the Caltrans Corrosion Guidelines (2012 version 2.0) and the laboratory test results, the site soils may 
be considered non-corrosive to steel and concrete.   

As per Section 6.2 of the Guidelines (Survey of Site Conditions), it is noted that the project is located on a cliff 
within approximately a thousand feet from the Pacific Ocean.  
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8. GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS 

8.1. Wall Location and Height 

The wall layout line is shown on Figure 2 and the subsurface geology along the wall layout line is shown on 
Figure 4- Subsurface Geology along Wall Layout Line. The proposed wall is approximately 335 feet in length with 
a maximum height of 16 feet. 

   

8.2. Slope Stability analysis and Design Parameters 

The stability analysis was constrained to analyze the landslide for a shallower intermediate failure plane because 
the intent of this wall is only to restore the shoulder width and maintain the travel way. The proposed wall is not 
intended to stabilize the existing landslide. The existing soil nail wall was ignored in the back analysis 
calculations. 

For purposes of the slope stability model the intermediate failure surface was assumed to be within the 
decomposed bedrock is was interpreted to be landslide debris. 
 
The soil strength parameters for the design were initially determined by using the standard penetration test (SPT) 
N values obtained from the vertical boreholes, published correlations and laboratory data.  

These initial values were used in the slope stability program SLOPE-W 2012 on critical cross section A-A’ 
(Figures 5- Design Cross-Section). A factor of safety of approximately 1.0 was assumed for the existing slope. 
The Morgenstern and Price Method of limit equilibrium that satisfies both force and moment equilibrium was used 
to compute the factor of safety (Figure 6 - Stability Analysis for Existing Conditions).  

The recommended soil and rock parameters for the retaining wall design are provided in Table 5.  

Table 5 - Soil Design Parameters 

 

 1 – At wall layout line   2 – A thickness of 100 feet was chosen arbitrarily for the stability analysis  

LAYER 

 

APPROXIMATE 
THICKNESS  

(ft)1 

 

MOIST UNIT 
WEIGHT 

(pcf) 

 

ANGLE OF 
INTERNAL 
FRICTION 

(degrees) 

 

COHESION 

(c, psf) 

 

(1) Wall Backfill 12 120 34 0 

(2) Landslide Debris 55 115 33.5 75 

 (3) Bedrock 1002 130 38 500 
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8.3. Hydrostatic Forces 

The recommended design groundwater surface elevation is below the base of the wall.  

 

 

8.4. Lateral Earth Pressures  

The following apparent earth pressure distribution diagram was developed based on a soldier pile wall with a wall 
height of 16 feet and one row of ground anchors for landslide loading.  The apparent pressure envelope assumes 
that negligible restraint would be provided by the toe of the wall. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Recommended Lateral Earth Pressure Distribution for PTOTAL for a FOS=1.5 

 

1612 psf 

4.7’

H = 16’ 

 = 115 pcf (See Table 5) 
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8.5. Seismic Recommendations 

The shear wave velocity of 258 m/s (847 ft/s) was determined from soil types and corrected SPT numbers.  
Utilizing the Caltrans ARS online tool (V2.3.06), we recommend using the USGS 5% in 50 years hazard (2008) 
curve, which yields a spectral acceleration of 0.48g at period T = 0 seconds.  The horizontal seismic coefficient 
(Kh) is typically taken as 1/3 to ½ of the Peak Ground Acceleration (PGA). We recommend using Kh = 0.16 for 
LRFD Extreme Event analysis.  We recommend a value for vertical seismic coefficient Kv = 0. 

The ARS online data sheet utilized is attached to this report in Appendix D – Seismic Data. 

 
8.6.  Recommendations for Ground Anchors 

The ground anchor forces (lateral force) required to resist the landslide force was evaluated using SLOPE/W 
2012. The existing soil nail wall, a proposed wall height of 16 feet and a fully specified shallow landslide surface 
was used in the model. The traffic surcharge was not included.  A concentrated horizontal force (PTOTAL) was 
applied at the wall face at the mid-point of the wall height. PTOTAL was increased until a factor of safety of 1.5 was 
obtained. The results of the stability analysis indicate that a total horizontal force of 22 kips per foot is required to 
stabilize the slope (Figure 7- PTOTAL Stability Analysis).  

 

 

 

Table 6- Tieback Design Parameters 

Recommended Tieback 
Inclination 

15º 

Minimum Tie-back Unbonded Length (feet) 

Row 1 30 

Presumptive nominal unit 
bond stress (psi) 

15 

 

 

The recommended finished grade elevation on the down slope side of the wall at approximately roadway “A” Sta. 
484+50 is approximately 675 feet.  

The maximum pile lengths should be limited to 40 feet to prevent the piles from intersecting the presumed failure 
surface. 
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9.  EARTH WORK AND WALL BACKFILL RECOMMENDATIONS 

The wall will be constructed from the bottom up. The placement of approximately 120 cubic yards of Class 1 B 
permeable material will be required prior to tieback installation. Due to the marginal stability of the existing slope 
below, the wall should not be buried.  

 

 

10. CONSTRUCTION CONSIDERATIONS 

10.1. Excavation and Drilling Difficulties 

The ground anchors will have be drilled through an 8”-thick shotcrete layer of the temporary soil nail wall. The 
nails are spaced at 4-foot horizontal intervals. The first row of nails are spaced at 2-feet below the top of the wall 
and the subsequent rows are spaced at 4-foot vertical intervals (See As-Builts – Appendix B).  

The soldier piles will also intersect the toe of the existing soil nail wall. 

Caving conditions will likely be encountered during drilling for the piles and tiebacks due to the intensely fractured 
nature of the rock. Temporary casing may be required to control caving and should be installed in conformance 
with the provisions in Section 49-4.03B “Drilled Holes,” of the Standard Specifications.  

Drill fluid circulation was lost during drilling two of the three exploratory borings and is interpreted to indicate the 
presence of cracks and voids in the subsurface materials. The potential for the loss of concrete and grout into 
voids should be expected. Controlling measures such as the use of a “grout sock,” could greatly reduce the 
potential for grout loss. 

 

10.2. Hazardous Materials 

The fill deposits and bedrock within the Project Limits do not contain Naturally Occuring Asbestos (NOA). 

 

11. PROJECT INFORMATION  

Standard Special Provisions S5-280, “Project Information”, discloses to bidders and contractors a list of 
pertinent information available for their inspection prior to bed opening. The following is an excerpt for SSP-
280 disclosing information originating from Geotechnical Services. Items listed to be included in the information 
Handout will be provided in Acrobat (pdf) format to addressee(s) of this report via electronic mail. 

 

Data and information attached with the project plans are: 

Log of Test Borings for South Last Chance Grade Wall  

Data and information included in the Information Handout provided to the bidders and contractors are: 
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     Foundation Report for South Last Chance Grade Wall – 01-DN-101-PM 14.88/15.0 dated August  12, 2015 

 

Data and Information available for observation at the Eureka Drilling Annex: 

A. Borehole Core Samples 

 

 

If you have any questions or require additional information, please contact June James at (707) 441-4692 or 
Charlie Narwold at (707) 445-6036. 

 

                   

 

 

 

 
 
 
 

 
JUNE JAMES     CHARLES NARWOLD 
Transportation Engineer    Senior Engineering Geologist 
Office of Geotechnical Design North   Office of Geotechnical Design North  
Branch B      Branch B 
 
 
 
 
 
List of Figures: 
 Figure 1 - Vicinity Map 
 Figure 2 - Site Plan and Landslide Map 
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 Figure 7- PTOTAL Stability Analysis 
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APPENDIX C 

                                        LABORATORY DATA 



Results sent to:   

Division of Engineering Services

Materials Engineering and Testing Services

Corrosion and Structural Concrete Field Investigation Branch

MARIETTA JAMES

Report Date:  9/3/2014

Reported by Michael Mifkovic

EFIS:

Dist/Co/Rte/PM

0113000082

01 / DN /101/ / 15 PM

CORROSION TEST SUMMARY REPORT ‐SOIL

CORROSION 
LAB #

MINIMUM 
RESISTIVITY¹ 

pH¹(ohm‐cm)BORE #TL101 #
 IS SAMPLE 
CORROSIVE?

DEPTH 
(FT)

START    END

CHLORIDE 
CONTENT² 

(ppm)

SULFATE 
CONTENT³ 

(ppm)

SOIL SAMPLE FROM:

16380 5.61 4 3215 20CR20140237 RC‐14‐001C898782 NO

11608 6.7135 40CR20140238 RC‐14‐002C898784 NO

This site is not corrosive to foundation elements (see note 
below).

Note:  For Structural Elements, the Department considers a site corrosive if one or more of the following conditions exist: pH is 5.5 or less, 
chloride concentration is 500 ppm or greater, sulfate concentration is 2000 ppm or greater.  Resistivity is not considered for Structural Elements.  
MSE backfill shall conform to the requirements of section 47-2.02C Structure Backfill in the 2010 Standard Specifications.

¹CT 643, ²CT 422, ³CT 417
9/3/2014CR20140237 ‐ CR20140238







Depth

(ft, bgs) LL PL PI

RC-14-001 58 - 60 GP Poorly Graded GRAVEL with SAND -- -- --

RC-14-001 15 - 20 SP Silty SAND -- -- --

RC-14-002 35 - 40 SP Silty SAND -- -- --

RC-14-002 25-30 GM Silty GRAVEL with SAND -- -- --

ASTM Atterberg Limits

SUMMARY OF PARTICLE ANALYSIS AND ATTERBERG LIMIT TESTS

USCS DescriptionBoring ID
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          APPENDIX D 

SEISMIC DATA 



This web-based tool calculates both deterministic and probabilistic acceleration response spectra for any location in California based on criteria 
provided in Appendix B of Caltrans Seismic Design Criteria. More...  

Caltrans ARS Online (v2.3.06)

SELECT SITE LOCATION 

 

Latitude: 41.633 Longitude: -124.115 VS30:  m/s268 Calculate

CALCULATED SPECTRA  Display Curves:  3

 

M ap data © 2014 Google, INEGI

Page 1 of 2ARS Online

11/3/2014http://dap3.dot.ca.gov/ARS_Online/index.php
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Project ID 0115000111 
 
 
 
 

LAST CHANCE WALL 
01-DN-101-PM 15.15 
 
 
 
 



State of California                                                                                                               California State Transportation  Agency 
DEPARMENT OF TRANSPORTATION 

M e m o r a n d u m                                                            Serious drought. 
                Help Save Water! 

 

To:   BARTT GUNTER     Date: August 12, 2015 

 Division of Structure Design    File:    01-DN-101-PM 15.15 
 Office of Bridge Design South       EFIS ID: 0115000111 
 Branch 19       EA: 01-0B27U1   

        Last Chance Soil Nail Wall 
         Bridge No:01E0020  

  
Attn:  MAMUNUR RAHMAN  
 
 

           
From: DEPARTMENT OF TRANSPORTATION         
 DIVISION OF ENGINEERING SERVICES 

 GEOTECHNICAL SERVICES – OGDN 

   
Subject:  Foundation Report for the Soil Nail Wall at DN 101 PM 15.15 
 

 

1. INTRODUCTION  

 

This Foundation Report summarizes the results of the geotechnical investigation and provides geotechnical 
recommendations for the proposed soil nail wall on Route 101 at post mile (PM) 15.15 in Del Norte County, CA (Figure 1- 
Vicinity Map). A 25 foot high soil nail wall is proposed at this location in order to prevent further retreat of a landslide head 
scarp into the existing roadway prism.  

 

 

2.      PROJECT DESCRIPTION 

 

Winter rains in 2011 activated a shallow translational landslide below the roadway between PM 15.10 and 15.14 (Figure 
2- Landslide Map and Plan View). This landslide destabilized a section of the southbound roadway prism. A soil nail wall 
was proposed to prevent further retreat of the head scarp into the roadway prism. 
The proposed wall is approximately 225 feet long and has a maximum design height of 25 feet. The design life of the soil 
nail wall will be dependent upon the rate and magnitude of future landslide movement in this area.   
 
 
 
 
 
The details of the proposed Soil Nail Wall are shown in Table 1.  
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Table 1- Description of the Proposed Soil Nail Wall 

BEGIN END LENGTH  

(ft) 

DESIGN 
HEIGHT (ft) 

Sta. Latitude Longitude Sta. Latitude Longitude Min. Max. 

496+0.00 41° 38’ 
13.319" 

-124° 06’ 
54.88” 

498+25.02 41° 38’ 
15.322” 

-124° 06’ 
54.24” 

225 5 25 

 
 

3. SCOPE OF WORK 
 

The recommendations contained in this report are based on a review of geotechnical/geologic literature, a subsurface 
investigation, field observations, laboratory testing of soil samples, and geotechnical calculations. Subsurface conditions 
were evaluated only at the boring locations and may deviate elsewhere within the Project Limits. The elevations reported 
in this memorandum are with respect to Mean Sea Level (MSL). 

 

 

4. PERTINENT REPORTS AND INVESTIGATIONS 
 

Kleinfelder Reports 
 

1. Foundation Report Retaining Wall #2 “Last Chance Grade” Minor Roadway Realignment (EA 01-324700), Del 
Norte County, California dated November 9, 2007 

 
 
FHWA Publications 
 

2.  Lazarte, Carlos A et.al. “Geotechnical Engineering Circular No. 7 Soil Nail Walls,” Publication FHWA0-IF-03-017, 
Federal Highway Administration, Washington, D.C. 

 
 
Caltrans Reports 
 

3. Preliminary Investigation of Last Chance Grade Landslide (File 01-DN-101-15.0/15.5 01-32470K) dated 01-18-
1994 

 
4. Additional Investigation of Last Chance Grade Landslide  (File 01-DN-101-KP 23.1/24.7 01-32470K) dated 04- 

20-1999 
 

5. Wills, C. J., “Landslides in the Highway 101 corridor between Wilson Creek and Crescent City, Del Norte County, 
California,” California Geological Society, 2000 
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6. Preliminary Geotechnical Report, Last Chance Grade Correction and Tunnel Study 01-DN-101-KM24.1/25.1(PM 
15.0/15.6) work performed under EA 01-324700 dated 05-31-2001 

 
7. Caltrans Corrosion Guidelines Version 2.0, 11/2012 

 
8. Caltrans Bridge Design Specifications, Sections 4 and 5, August 2004 

 
9. Last Chance Grade Retaining Wall #2 Structure Plans, dated 11-10-2008 

 
10. Caltrans Soil and Rock Logging, Classification, and Presentation Manual, 2010 Edition. 

  
11. Geotechnical Design Recommendations for the Repair at DN 101 PM 15.27 (EFIS ID: 011200259) dated 08-08-

2012 
 
 

5. FIELD INVESTIGATION AND TESTING PROGRAM 

 
The approximate limits of the shallow translational landslide located below the roadway were mapped on April 30, 2013 in 
order to determine the down slope stability of the proposed wall (Figure 2).  
 
One mud-rotary boring (RC-12-001) was drilled in January 2012 for the purpose of characterizing the subsurface 
conditions for the soil nails and determine if any landslide movement is occurring inboard of the existing landslide head 
scarp. The borehole was advanced using a truck mounted Acker MPCA and a CME 750 drill rig using a 94-mm HXB 
casing equipped with a diamond impregnated core bit. Soil and rock samples were logged in accordance to the Caltrans 
Soil and Rock Logging, Classification, and Presentation Manual 2010 Edition. The boring information will be provided in 
the Log of Test Borings (LOTBs).  
 
A 2.75 inch SI casing was installed in the boring and backfilled with coarse sand and sealed with bentonite. The lower 20 
feet of the casing was perforated to permit monitoring of water levels within the casing. Inclinometer readings were 
obtained between March 2012 and April 2013.  
 
Two vertical boreholes (B-9 and B-11) and one horizontal borehole B-10(H) were drilled within the project limits in March 
2007 by Kleinfelder as part of the foundation investigation for Retaining Wall #2 located within the project limits 
(References 1 and 9). All boring locations are shown on Figure 2.  
 
A summary of the borings are provided in Table 1. The SI data are included in Appendix B. 
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Table 2 –Boring and Inclinometer Data Summary 

 

BORING 
I.D. 

STATION 
AND 

OFFSET 

DEPTH OF 
BORING 
(ft, bgs) 

SURFACE 
ELEVATION 

(ft, MSL) 

 
DEPTH TO 
BEDROCK  

(ft, bgs) 

 
BEDROCK 

ELEVATION 
(ft, MSL) 

RC-12-001 
496+31.3 
LT 25.7’ 

50 760 8 752 

B-91 
496+49.4 
RT 1.2’ 

64 762.5 4 758.5 

B-10(H)1,2 
496+60.20 
RT 14.5’ 

55 -- - - 

B-111 
497+5.4 
RT 0.6’ 

100 767 23.3 743.7 

1 – Borings drilled by Kleinfelder, March 15-21, 2007. Station and offset are approximate. 

2 – Horizontal Boring  

 

6. SITE GEOLOGY AND SUBSURFACE CONDITIONS 
 

6.1. Site Description 
 
The shallow translational landslide that initiated this project was triggered during the 2011/2012 storm season. This slide 
over-steepened a section of the fill slope adjacent to the roadway prism denuding the lightly forested area. The existing 
1H:1V and steeper side slopes not affected by the slide are vegetated lightly with young Douglas fir (Pseudotsuga 
menziesii), Redwood (Sequoia sempervirens) and Red Alder (Alnus rubra) along with an understory associated with a 
coastal Redwood forest. 
 
The northbound lane within the project limits is bordered by a 181- foot long soldier pile ground anchor wall (Retaining 
Wall #2) and a 1H:1V or steeper cut slope dominated by a second-growth Redwood forest (Figure 2).   
 
Surface water within the project limits drains through an 18 inch culvert at PM 15.15. 
 
 

6.2. Site Geology 
 

The project site is located within the 2.5 mile segment of Highway 101 between Wilson Creek and Crescent City known as 
Last Chance Grade. Last Chance Grade crosses several active deep bedrock landslides on the western flank of a 1,000+ 
foot ridge adjacent to the Pacific Ocean (Figure 3-Project Geologic Map). The project is located within the southern 
section of the Last Chance Grade slide (map unit Qlss- Figure 3) that extends between post miles 15.20 and 14.85 with a 
depth of movement measured at 260 feet near post mile 15.1. 
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Bedrock within the project site is composed of the “Broken Formation” unit of the Franciscan complex and is composed 
mainly of thickly bedded sandstone with siltstone and shale interbeds (Ref. 5). Landslides in the Broken Formation are 
mainly translational and tend to have large masses of rock that slide on narrow zones of weakness. 
 
Historically the movement of the southern portion has been episodic and is assumed to be triggered by heavy rainfall. 

 

6.3. Subsurface conditions 
 

The site is underlain by a mix of fill and asphalt with approximate thickness ranging between 5 and 9 feet. The fill is 
composed of dense, Silty Sand with Gravel (SM) and Well-graded Gravel with Silt and Sand (GW-GM) Underlying the fill 
is approximately 7 to 14 feet of landslide debris. The landslide debris was composed of Sandstone decomposed to poorly 
graded Gravel with Sand (GP) and poorly graded Gravel (GP). Beneath the landslide debris is a shear zone ranging in 
thickness between 9 and 17 feet. The shear zone was composed of loose Well-graded Gravel with Clay and Sand (GW-
GC), loose to medium dense Poorly-graded Gravel with Sand (GP), and medium dense Well-graded Gravel interspersed 
with seams of loose Clayey Sands (SC). The Sandstone below the shear zone was slightly weathered to decomposed 
and very intensely fractured (Figure 4- Subsurface Geology along Wall Layout Line).  
 
Landslide movement in the project area is currently being monitored via a surface monitoring network extending from PM 
14.3 to approximately PM 15.3. Between July 2012 and April 2015, Retaining Wall #2, upslope of the proposed soil nail 
wall, has experienced a maximum total horizontal displacement of 10 inches to the west and a maximum vertical 
displacement of 4.2 inches. Based on the data from the monitoring network the entire project site is moving, presumably 
as a block, along the deeper failure surface identified at a depth of 260 feet below ground surface in SI P1450 (Appendix 
B). 
 
In 2007 two tension cracks were mapped in the travelled way near the north end of Retaining Wall #2 and were 
determined to be due to the down dropping of a western rock mass (Ref.1 and Figure 3). During the Summer of 2014, the 
tension cracks have started to become visible again along with some distortion along the center line. A 5 to 15 feet deep 
shallow translational slide was also mapped above the roadway in 2007 (Ref. 1 and Figure 3).  
 
The concrete safety shape at Retaining Wall #2, is exhibiting parallel cracks along its entire length due the horizontal and 
vertical movement from the slide. 
 
The upper 40 feet of the slope inclinometer (SI) RC-12-001 shows a small deflection or tilting to the west which is likely 
due to the relaxation of the slope adjacent to the head scarp. SI P1450 which was installed in 2013 to monitor the larger 
landslide indicates movement at a depth of 260 feet below ground surface. 
 
 
 

6.4  Groundwater conditions 
 

Groundwater was measured in borehole RC-12-001 at a depth of 49.6 feet on March 11, 2013. It is assumed that the 
groundwater is fracture controlled and hence highly variable. The soil nails may encounter perched groundwater based on 
the hydrophytic vegetation observed downslope of the wall. 
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7. CORROSION EVALUATION 

 

Corrosivity testing was not conducted at this site. The corrosivity testing from the two projects in the vicinity (Refs. 1 and 
11) indicate that the soil has a minimum resistivity ranging between 3800 to 5038 ohms-cm and a pH between 6.12 and 
8.14. 

For structural elements, the Department considers a site to be corrosive if one or more of the following conditions exist for 
the representative soil and/or water samples taken at the site: Chloride concentration is 500 ppm or greater, sulfate 
concentration is 2000 ppm or greater, or the pH is 5.5 or less. 

Based on the Caltrans Corrosion Guidelines (2012 version 2.0) and the laboratory test results, the site soils may be 
considered non-corrosive to steel and concrete.   

As per Section 6.2 of the Guidelines (Survey of Site Conditions), it is noted that the project is located on a cliff that is 
within 0.2 miles of the Pacific Ocean.  

 

 

8. GEOTECHNICAL AND FOUNDATION RECOMMENDATIONS 
 

8.1. Wall Location and Height 
 
 
The wall layout line is shown on Figure 2 - Landslide Map and Plan View. The proposed Soil Nail Wall is approximately 
225 feet in length with a maximum design height of 25 feet with 5 levels of soil nails. The recommended finished grade 
elevation on the down slope side of the wall at roadway station “A” 496+31.3 is at approximate elevation 736 feet.  Nail 
lengths of 50 feet are recommended to aid in stabilizing the roadway prism. 
 
 
 
 
 
 
 

8.2. Slope Stability Analysis and Design Parameters 
 
 
The recommended soil and rock parameters for the retaining wall design are provided in Table 3.  The design cross-
section is shown in Figure 5 – Design Cross Section A-A’ Sta. 496+31.3. 
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Table 3 – Soil and Rock Design Parameters 

 

   

 

 

 

 

 

 

 

1 – At wall layout line    
    2 – Thickness was chosen arbitrarily for the stability analysis. 

 

These design parameters were determined from the slope stability program SLOPE/W 2012 using Design Cross Section 
A-A’ (Figure 5). Observed ground surface features and previous geologic mapping were used to fix the entry, depth and 
exit points of the failure surface. A factor of safety of 1.0 was assumed for the existing slope in order to back calculate the 
strength parameters. The Morgenstern and Price Method of limit equilibrium that satisfies both force and moment 
equilibrium was used for this analysis. The graphic results are presented in Figure 6 – Stability Analysis for Existing 
Conditions.  

 

8.3. Hydrostatic Forces 
 

The recommended design groundwater surface elevation is 16 feet below top of the wall (Figure 7 - Soil Nail Wall Stability 
Analysis).  Provisions for drainage will be required at the back of the wall face. 

 

 

 

8.4. Seismic Recommendations 
 

The shear wave velocity of 269 m/s (883 ft/s) was determined from soil types and corrected SPT numbers.  Utilizing the 
Caltrans ARS online tool (V2.3.06), we recommend using the USGS 5% in 50 years hazard (2008) curve, which yields a 
spectral acceleration of 0.49 g at period T = 0 seconds.  The horizontal seismic coefficient (Kh) is typically taken as 1/3 to 

LAYER 

APPROXIMATE 
THICKNESS  

(ft)1 

TOTAL UNIT 
WEIGHT 

(pcf)  

ANGLE OF 
INTERNAL 
FRICTION 

(degrees)  

COHESION

(c, psf)  

(1) Fill 5-9 135 32 0 

(2) Landslide Debris 7-14 135 40 75 

(3) Shear Zone 9-17 125 33 0 

(4) Sandstone 2302 138 38 500 
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½ of the Peak Ground Acceleration (PGA). We recommend using Kh = 0.16 for LRFD Extreme Event analysis.  We 
recommend a value for vertical seismic coefficient Kv = 0. 

The ARS online data sheet utilized is attached to this report in Appendix C – Seismic Data. 

 

9. DESIGN CRITERIA FOR SOIL NAIL WALL 
 

The Caltrans’ Soil Reinforcement Computer Program SNAIL version 1.3 was used to design the proposed soil nail wall.  
The minimum internal factor of safety for the wall was 1.65. The graphic results are shown in Figure 7 – Soil Nail Wall 
Stability Analysis. The wall was designed conservatively using the design groundwater surface elevation which is higher 
than measured. 

The global stability for the wall was calculated using the criteria used for the back analysis because this wall is not 
intended to stabilize the landslide. A minimum factor of safety of 1.34 was obtained for the external (or global) stability of 
the wall. The graphic results are shown in Figure 8 – Soil Nail Wall Global Stability Analysis. 

The following limiting criteria were used in the design of the proposed soil nail portion of the wall.   

1. The minimum factor of safety for static loading, FOS static = 1.65 
2. Maximum design soil nail wall height = 25 feet 
3. Maximum horizontal spacing = 4.0 feet 
4. Maximum vertical spacing = 5.0 feet 
5. Traffic Surcharge = 270 psf 
6. External Load (facing) = 19 kips per 4 feet of horizontal spacing 
7. Maximum vertical distance between top of cut and the top most row of soil nails = 3 feet 
8. The inclination angle of the nails to the horizontal = 15 degrees 
9. The maximum vertical distance from bottom row of the soil nails to the bottom the soil wall =                                                 

3 feet. 
10. A single zone is recommended for soil nail testing using the following parameters: 

a. Friction angle, φ = 33 degrees 
b. Cohesion, c = 0 psf 
c. Total unit weight = 125 pcf 

11. The recommended minimum nail length is 50 feet. 
 
 
 

9.1. Stability Testing 
 

For the purpose of stability and load testing, it is recommended that the entire wall be treated as a single zone.  
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9.2. Soil Nail Proof Testing  
 

Approximately 19 soil nail proof tests are anticipated (8% of the production nails).  Figure 9 - Location of Proof Test Nails 
shows the recommended locations of the proof tests.  

 

 

 

9.3. Downslope Stability 
 

The downslope stability was evaluated at the proposed finish grade elevation of approximately 736 ft.  The factor of safety 
for a critical failure surface originating from the toe of the wall is 1.1. Geologic mapping below the limits of the proposed 
wall identified sandstone that is locally stable. 

 
 

9.4. Bearing Capacity 
 

The allowable bearing capacity at the base of the wall for a 2-foot wide footing is 733 pounds per square foot (psf). The 
bearing capacity assumes that the bearing pad will be placed on a surface that is approximately 15-20 feet from the wall 
face to the hinge point. 

 

 

10. CONSTRUCTION CONSIDERATIONS 

 

Backfill will be required along the soil nail wall alignment prior to construction due to the loss of the travel way. The Broken 
Formation may generally be excavated using standard excavation equipment. Due to the intensely fractured nature of the 
Broken Formation difficult drilling and caving conditions may be encountered. 

The soil nails may encounter perched groundwater. 

 

The deep SI P1450 that is located in the construction staging area will have to be protected during construction. 
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If you have any questions or require additional information, please contact June James at (707) 441-4692 or Charlie 
Narwold at (707) 445-6036. 

                   

 

 

 

 
 
 
 

 
JUNE JAMES     CHARLES NARWOLD 
Transportation Engineer    Senior Engineering Geologist 
Office of Geotechnical Design North   Office of Geotechnical Design North  
Branch B      Branch B 
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APPENDIX A 

KLEINFELDER LOG OF TEST BORINGS 
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WEATHERING DESCRIPTORS

Descriptors
Diagnostic features

Chemical weathering-Discoloration

and/or oxidation
Texture and solutioning

Alphanumeric

descriptor
Descriptive term Body of rock Texture Solutioning

W1

W2

W3

W4

W5

W6

W7

W8

W9

Fresh

Slightly weathered

Moderately weathered

Intensely weathered

Decomposed

Discoloration or oxidation

is limited to surface of,

or short distance from,

fractures; some feldspar

crystals are dull.

Discoloration or oxidation 

extends from fractures 

usually throughout; Fe-Mg

minerals are "rusty," 

feldspar crystals are

"cloudy."

Discoloration or oxidation 

throughout; all feldspars

and Fe-Mg minerals are

altered to clay to some

extent; or chemical 

alteration produces in-situ

disaggregation, see grain

boundary conditions.

Discolored or oxidized

throughout, but resistant 

minerals such as quartz

may be unaltered; all

feldspars and Fe-Mg

minerals are completely

altered to clay.

All fracture

surfaces are

discolored or

oxidized.

Minor to complete

discoloration or

oxidation of most 

surfaces.

No discoloration

or oxidation.

No separation, intact

(tight).

No visible separation,

intact (tight).

Partial separation of

boundaries visible.

Complete separation

of grain boundaries

(disaggregated).

No change.

Preserved.

Generally

preserved.

Texture

altered by

chemical

disintegra-

tion (hy-

dration,

argillation).

No solutioning.

Minor leaching

of some soluble

minerals may be

noted.

Soluble minerals

may be mostly

leached.

Leaching of 

soluble minerals 

may be complete.

Can be granulated by hand. Always

common excavation. Resistant

minerals such as quartz may be

present as "stringers" or "dikes."

^

weathered

Very intensely

Note: This chart and its horizontal categories are more readily applied to rocks with feldspars and mafic minerals. Weathering in various sedimentary rocks, particularly 

limestones and poorly indurated sediments, will not always fit the categories established. This chart and weathering categories may have to be modified for particular site 

conditions or alteration such as hydrothermal effects; however, the basic framework and similar descriptors are to be used.

Does not include directional weathering along shears or faults and their associated features. For example, a shear zone that carried weathering to great depths into a fresh 

rock mass would not require the rock mass to be classified as weathered.

These are generalizations and should not be used as diagnostic features for weathering or excavation classification. These characteristics vary to a large extent based on 

naturally weak materials or cementation and type of excavation.

General characteristics

Fracture 

surfaces

^to fresh

Slightly weathered

Moderately to slightly

weathered ^

Intensely to

moderately weathered ^

No discoloration, not 

oxidized.

Hammer rings when crystalline

rocks are struck. Body of rock 

not weakened. With few exceptions, 

such as siltstones or shales,

classified as rock excavation.

All fracture

surfaces are

discolored or 

oxidized,

surfaces friable.

Resembles a soil, partial or

complete remnant rock

structure may be preserved;

leaching of soluble minerals

usually complete.

Modified from United States Bureau of

Reclamation, Engineering Geology Field Manual.

Mechanical weathering-

Grain boundary conditions

(disaggregation) primarily

for granitics and some

coarse-grained sediments

Partial separation, rock

is friable; in semiarid

conditions granitics

are disaggregated.

Dull sound when struck with 

hammer, usually can be broken with

moderate to heavy manual pressure 

or by light hammer blow without 

reference to planes of weakness 

such as incipient or hairline 

fractures, or veinlets. Rock is 

significantly weakened. Usually

common excavation.

Hammer does not ring when rock

is struck. Body of rock is 

slightly weakened. Depending on

fracturing, usually is rock 

excavation except in naturally

weak rocks such as siltstones

or shales.

Combination descriptors are permissible where equal distribution of both weathering characteristics are present over significant intervals or where characteristics present 

are "in between" the diagnostic feature. However, dual descriptors should not be used where significant, identifiable zones can be delineated. When given as a range, only 

two adjacent terms may be combined. "Decomposed to slightly weathered," or "moderately weathered to fresh" are not acceptable.

Hammer rings when crystalline

rocks are struck. Almost always

rock excavation except for

naturally weak or weakly cemented

rocks such as siltstones or shales.

SLIGHTLY TO VERY SLIGHTLY FRACTURED (FD2)*

MODERATELY TO SLIGHTLY FRACTURED (FD4)*

INTENSELY TO MODERATELY FRACTURED (FD6)*

VERY INTENSELY TO INTENSELY FRACTURED (FD8)*

VERY INTENSELY FRACTURED (FD9):

INTENSELY FRACTURED (FD7):

MODERATELY FRACTURED (FD5):

SLIGHTLY FRACTURED (FD3):

FRACTURE DENSITY

VERY SLIGHTLY FRACTURED (FD1):

No fractures.UNFRACTURED (FDO): 

FRACTURE DENSITY-

Core recovered mostly in lengths greater than 3 ft.

                          Core recovered mostly in lengths from 1 to 3 ft. with few scattered 

lengths less than 1 ft or greater than 3 ft.

                            Core recovered mostly in 0.3 to 1.0 ft lengths with most lengths 

about 0.6 ft.

                           Lengths average from 0.1 to 0.3 ft with scattered fragmented 

intervals. Core recovered mostly in lengths less than 0.3 ft.

Modified from United States Bureau of

Reclamation, Engineering Geology Field Manual.

                                Core recovered mostly as chips and fragments with a few 

scattered short core lengths.

                  Based on the spacing of all natural fractures in an exposure or core recovery 

lengths in boreholes; excludes mechanical breaks, shears, and shear zones; however, shear-

disturbed zones (fracturing outside the shear) are included. Descriptors for fracture density 

apply to all rock exposures such as tunnel walls, dozer trenches, outcrops, or foundation cut 

slopes and inverts, as well as boreholes. Descriptive criteria presented below are based on 

borehole cores where lengths are measured along the core axis, for other exposures the 

criteria is distance measured between fractures (size of blocks).

* Combinations of fracture densities (e.g. very intensely to intensely fractured, or moderately 

to slightly fractured) are used where equal distribution of both fracture density characteristics 

are present over a significant interval or exposure, or where characteristics are "in between" 

the descriptor definitions.

15.13/15.14 LOG OF TEST BORINGS 1 OF 5

"LAST CHANCE GRADE" RETAINING WALL NO. 2

Alphanumeric

Descriptor
Descriptor Criteria

Note: Although "sharp pick" is included in these definitions, descriptions of ability to be 

scratched, grooved or gouged by a knife is the preferred criteria.

H1 Extremely hard Core, fragment, or exposure cannot be scratched with knife or

sharp pick; can only be chipped with repeated heavy hammer blows.

Cannot be scratched with knife on sharp pick. Core or fragment

breaks with repeated heavy hammer blows.

H2 Very hard

Can be scratched with knife or sharp pick with difficulty (heavy

pressure). Heavy hammer blow required to break specimen.
H3 Hard

Can be scratched with knife or sharp pick with light or moderate

pressure. Core or fragment breaks with moderate hammer blow.

H4 Moderately hard

H5 Moderately soft

Can be grooved or gouged easily by knife or sharp pick with light

pressure, can be scratched with fingernail. Breaks with light to

moderate manual pressure.

H6 Soft

Can be readily indented, grooved or gouged with fingernail, or

carved with a knife. Breaks with light manual pressure.

H7 Very soft

Any bedrock unit softer than H7, very soft, is to be described using ASTM D-2488 consistency descriptors.

Can be grooved  1/16 inch deep by knife or sharp pick with moderate 

or heavy pressure. Core or fragment breaks with light hammer

blow or heavy manual pressure.

Modified from United States Bureau of Reclamation, Engineering Geology Field Manual.

ROCK HARDNESS DESCRIPTORS

Descriptors Thickness / Spacing

BEDDING, FOLIATION, OR FLOW 

TEXTURE DESCRIPTORS

Laminated (intensely

foliated or banded)
Less than 0.03 ft (3/8 in)

Very thinly

Thinly

Moderately

Thickly

Very thickly (bedded,

foliated, or banded)

Massive Greater than 10 ft

3 to 10 ft

1 to 3 ft

0.3 to 1 ft

0.1 to 0.3 ft

0.03 (3/8 in) to 0.1 ft

Modified from United States Bureau of

Reclamation, Engineering Geology Field Manual.
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IN-SITU, LAB & FIELD

TEST DESIGNATIONS

AL

CA

CN

CU

DS

MD
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"LAST CHANCE GRADE" RETAINING WALL NO. 2

Samples were taken using a California and modified

California split-barrel sampler with an inside diameter (I.D.)

of 2.5 in. and 2 in. and an outside diameter (O.D.) of 3 in.

and 2.5 in. respectively.

 

A safety semi-automatic hammer (140 lb) with a 30 inch

drop was used to advance the sampler.

 

Blowcounts noted for boring are field blowcounts and have

not been corrected.

 

Samples were taken using a SPT split-barrel sampler with

an inside diameter (I.D.) of 1.4 in. and an outside

diameter (O.D.) of 2 in. 

 

Core samples were taken using an HQ core sampler with a

2.5 in. inside diameter (I.D.) and 3.7 in. outside diameter

(O.D.) core barrel.

 

Blowcounts 50/4 means 50 blows per 4 in. penetration.

 

Horizontal Borings were started approximately 5.5 to 6.0 ft.

above existing pavement grade and inclined downward at

approximately a 10 degree angle.
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ROCK QUALITY DESIGNATION (RQD) & PERCENT RECOVERY (REC) LOGGING

B-No.

Top Hole El.

Boring Date
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End drilled interval

Begin drilled interval

REC=88%
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(ROCK QUALITY

DESIGNATION)
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ROCK QUALITY

0 - 25%

25 - 50%

50 - 75%

75 - 90%

90 - 100%

VERY POOR

POOR
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EXCELLENT

Total core run length
RQD =

RQD = x 100%
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10 + 7.5 + 8

Length of

sound core  4 inches
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APPENDIX B 

SLOPE INCLINOMETER MONITORING RESULTS 



              RESULT OF SI MONITORING

01-DN-101-PM15.1

Site: Last Chance Slips RC-12-001

E.A.: 0112000111/230

Depth of Casing: 47 ft

A0 direction: 

Location:
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INCLINOMETER RESULTS
01-DN-101-P.M 15                                                  DEPTH OF INCLINOMETER CASING: 289'
LCG EFS-Last Change Grade                               Ao DIRECTION: 248 * (MAGNETIC NORTH)
E.A.  No:  0112000259                                           LOCATION (WGS-84): N41*38.198', W124*06.922'
                0114000066
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APPENDIX C 

SEISMIC DATA 



10/24/2014 ARS Online

http://dap3.dot.ca.gov/ARS_Online/index.php 1/2

Caltrans ARS Online (v2.3.06)

This web-based tool calculates both deterministic and probabilistic acceleration response spectra for any location in California based on
criteria provided in Appendix B of Caltrans Seismic Design Criteria. More...

SELECT SITE LOCATION

Latitude: 41.638 Longitude: -124.115 VS30: 269  m/s Calculate

Map data ©2014 GoogleReport a map error

http://dap3.dot.ca.gov/shake_stable/references/SDC_Appendix_B_091709.pdf
http://dap3.dot.ca.gov/ARS_Online/about.php
http://www.ca.gov/
http://maps.google.com/maps?ll=41.687056,-124.032544&z=10&t=m&hl=en-US&gl=US&mapclient=apiv3&skstate=action:mps_dialog$apiref:1&output=classic
http://maps.google.com/maps?ll=41.687056,-124.032544&z=10&t=m&hl=en-US&gl=US&mapclient=apiv3


10/24/2014 ARS Online

http://dap3.dot.ca.gov/ARS_Online/index.php 2/2

Apply Near Fault Adjustment To: 
NOTE: Caltrans SDC requires application of a Near Fault Adjustment factor for sites less than 25 km (Rrup)
from the causative fault.

 Deterministic Spectrum Using

12.40  Km Big Lagoon - Bald Mtn

37.17  Km Cascadia Subduction Zone

21.62  Km Trinidad (alt1)

 Probabilistic Spectrum Using

12.40  Km (Recommend Performing Deaggregation To Verify)

Show Spectrum with Adjustment Only
Show Spectrum with and without near fault Adjustment

OK

CALCULATED SPECTRA  Display Curves: 3

Tabular Data Envelope Only Hide Near Fault Axis Scale Show Basin

Conditions of Use | Privacy Policy
Copyright © 2009 State of California

http://dot.ca.gov/use.html
http://dot.ca.gov/privacy.html


01-0B27U4 
01-Del Norte-101-14.9/15.3 
Project ID 0115000111 
 
 
 
 

CALIFORNIA DEPARTMENT OF INDUSTRIAL RELATIONS 
Underground Classifications 
 
 
 








	Cover Sheet Information Handout
	Grading Permit Cover Sheet
	Gradingd Permit_CDP 0B270 8.6.15
	South Last Chance Wall_Cover Sheet
	South Last Chance Wall_Foundation Report
	Last Chance Wall_Cover Sheet
	Last Chance Wall_FoundationReport
	Mining and Tunneling_Cover Sheet
	0C241-tunnel-classification-&_permit-app



