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At the request of Caltrans District 7 Maintenance dated April 18, 2010, a Foundation Report (FR) 

has been prepared for one area on State Route 2 at postmile 32.5 where a debris flow covered the 

roadway with material during the storms of 2010. Our office prepared preliminary 

recommendations for this location in a memo dated February 28, 2011. In our previous memo, we 

recommended removal of the existing soil mantle over the bedrock slope and a catchment system. 

The foundation recommendations in this report are for the proposed catchment system and are 

based on a geotechnical exploration program done for this project.  

 

1.0 PROJECT DESCRIPTION 

 

1.1 Existing Site Conditions 

 

The site is located on State Route 2 in the Angeles National Forest, Los Angeles County. During 

the storms of January and February of 2010, many drainage basins filled up with sediment from 

the surrounding mountains. The amount of sediment was larger than for normal rain events due to 

the previous "Station Fire" removing most of the vegetation. In this location, the debris washing 

down the canyon filled the catchment area and flowed over the roadway. A site vicinity map is 

shown in Appendix I. 

 

In this location, the slope above the roadway is approximately 800 feet high at approximately 39° 

from horizontal(1:1.25 H:V). The natural bedrock slope is covered with a layer of soil and rocks 

which is the cause of most of the debris that accumulates in the existing catchment. A large 

volume of this soil layer washed down the hill in 2010 leaving an almost vertical scarp 

approximately halfway up the slope. More debris flows are possible from this vertical scarp and 

the remaining soil material further up the slope. 
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1.2 Proposed Structure 

  

One option for a debris catchment system at postmile 32.5 is a catchment wall founded on soldier 

piles placed approximately 30 feet left of the Route 2 center line. The maximum wall height would 

be approximately 8 feet. The total wall length would be approximately 150'.  

 

Table No. 1 – Soldier Pile Wall Required Foundation Data 

Max. Design Height of 

Wall (ft) 

Design Length 

(ft) 

Embedment Depth 

(ft) 

Pile Spacing 

(ft) 

8 150 15 8 

 

After discussions with Maintenance, we have deemed it necessary to also provide 

recommendations for a 5’ berm. Removing material that accumulates behind the catchment wall 

requires a crane to lift a wall panel for access. Maintenance does not have a crane this size readily 

available, and the wall panel removal operation is time consuming. According to Maintenance, a 

berm can be cleaned out multiple times in one shift, if necessary, and can be easily rebuilt with 

available equipment. The existing berm at the site has also proven effective in retaining several 

large (approx. 5-6’) boulders that have rolled down the canyon. 

 

2.0 FIELD EXPLORATION PROGRAM 

 

Two borings were drilled in the southbound lane approximately 30 feet from the centerline of 

Route 2. One boring was drilled at the proposed center of the catchment wall and one was drilled 

at the proposed end of the wall. The borings were drilled by the Caltrans Office of Drilling 

Services and logged by a geologist from our office. 

 

The borings were drilled on 5/9/12 using the mud rotary method. The Table below shows a 

summary of the boring data with elevations and locations.  

 

Table No. 2 – Summary of Boring Locations 

Boring Station 
1
 Offset 

2
 

Surface Elevation
2
 

ft 

Drilled Depth 

ft 

Bottom Elevation 

ft 

RC-12-001 5+20.81 -33.04’ 3513.186 23 3490.186 

RC-12-002 4+66.97 -30.73’ 3510.607 35 3475.607 
 Note:  1. Stationing and Offsets according to Center Line. 

2. Elevations are Above Mean Sea Level (MSL) (1988 NAVD Datum). 

 

Soil and rock samples were logged and sampled by coring with an HX diamond-impregnated drill 

bit. SPT samples were not attempted due to the gravel, cobbles, and boulders present within the 

fill. At the completion of the borings, the holes were backfilled with bentonite chips. 

 

A boring location map is provided in Appendix II. Boring location will also be provided on the 

Log of Test Borings (LOTB). LOTBs are presently being prepared by the Office of Geotechnical 

Support and will be delivered at a later date. 

 



Mr. Oji Kalu Storm Damage Repairs 

June 11, 2012 07-LA-2-32.5 

Page 3  07-3X4101 

 

“Caltrans improves mobility across California”  

3.0 LABORATORY TESTING  

 

Laboratory testing was performed on stockpiled material from the area. This material is 

representative of the roadway fill in the embankment. Laboratory testing of material from postmile 

32.5 included corrosion analyses. Laboratory testing of stockpiled material from previous storm 

damage projects in the area was also used in our analyses. These tests include grading analysis, 

remolded direct shear, and maximum density. Testing was performed in accordance with 

California Test Methods, ASTM, and EPA procedures (see Table No. 3 below). A summary of the 

laboratory results are included in Appendix III. 

 

Table No. 3 – Laboratory Test Methods 

Test Standard 

Corrosion CTM 643 

pH EPA 9081 

Grading Analysis CTM 202 

Remolded Direct Shear ASTM D 3080 

Maximum Density CTM 216 

 

4.0  SUBSURFACE CONDITIONS 

 

The roadway fill is composed of well-graded, gravelly sands and sandy gravels with cobbles and 

boulders. The proposed catchment wall is underlain by the fill at the center of the wall. The 

underlying bedrock is exposed at the proposed ends of the wall. The bedrock is typically slightly 

weathered, moderately fractured, hard, granite with localized zones of slightly fractured material.  

 

Ground water was not encountered, but may percolate through the fill during and after rainfall. 

 

5.0 GEOLOGY  

 

5.1 Regional Geology 

 

The project is located within the San Gabriel Mountains of the Transverse Ranges geomorphic 

province. The Transverse Ranges Province is characterized by east-west trending mountain ranges 

unlike most of the other mountain ranges in California, which parallel the northwest-southeast 

trending San Andreas Fault. 

 

5.2 Site Geology 

 

The roadway fill is composed of gravelly sands and sandy gravels with cobbles and boulders 

derived from the colluvium of the surrounding mountains. The underlying bedrock is primarily 

slightly weathered, hard to very hard, granitics of Mesozoic age. Bedrock is moderately fractured 

with localized zones of slightly fractured rock. Joint orientations are random, and no clear patterns 

were observed. 
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6.0 SEISMICITY 

 

The sites are not located within any Alquist-Priolo Earthquake Fault Zone as established by the 

California Geological Survey. Based on the Caltrans ARS Online site, the controlling faults are the 

Sierra Madre Fault Zone (B Section) and the USGS Probabilistic data. The average shear wave 

velocity of the upper 30 meters (Vs30) is approximately 1500 m/sec assuming hard rock 

conditions. The Peak Ground Acceleration (PGA) calculated for this site is 0.7g. A summary of the 

contributing fault parameters as given by ARS Online is shown below. 

 

Table No. 4 – Fault and Design Ground Motion Parameters. 

Fault Fault 

ID 

Mmax Type Dip° Dip 

Direction 

Rrup 

(km) 

RJB 

(km) 

Rx 

(km) 

Sierra Madre Fault Zone (B 

Section) 
248 7.2 R 55 N 4.02 0 5.69 

USGS Probabilistic NA NA NA NA NA NA NA NA 

 

 

6.1 Liquefaction Evaluation 

 

Liquefaction is a phenomenon in which loose, saturated fine-grained, granular soils behave like a 

liquid while being subjected to high-intensity ground shaking. Liquefaction occurs when shallow 

ground water, low-density, fine, sandy soils and high-intensity ground motion exist in a site. 

Saturated, loose to medium dense, near-surface, cohesionless soils exhibit the highest liquefaction 

potential, while dense, cohesionless soils and cohesive soils exhibit low to negligible liquefaction 

potential.  

 

Due to the shallow bedrock and lack of ground water, liquefaction is not expected to be a problem. 

 

7.0 CORROSIVITY 

 

A representative bulk sample of the roadway fill material was taken to the District 8 Materials Lab 

for corrosion testing. The test results are listed below and show that the site is not considered 

corrosive according to Caltrans guidelines. 

 

Table No. 5 – Corrosion Test Results 

Boring 
Depth 

(ft) 

Minimum Resistivity 

(Ohm-cm) 
pH 

Chloride 

Content (ppm) 

Sulfate Content 

(ppm) 

Bulk 0-5 14000 7.18 NA NA 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the following 

conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater 

than or equal to 2000 ppm, or the pH is 5.5 or less. A minimum Resistivity value of less than 1000 (Ohm-cm) 

indicates the presence of high quantities of soluble salts and a higher propensity for corrosion. 
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8.0 ROCKFALL ANALYSIS 

 

The existing slope was surveyed by Caltrans District 7 Survey personnel. Using the data obtained 

from the survey and estimating the average slope that would exist after the grading operations have 

been completed, we analyzed the slope for the possibility of rockfall to affect the roadway. The 

maximum rock size measured at the site was 5’ X 6’. This rock size was used in our analysis as the 

worst-case scenario. The Colorado Rockfall Simulation Program (CRSP) Version 4.0 was used to 

analyze our catchment design for rockfall retention. 

 

Our analysis was run using an earthen berm and an 8’ high catchment wall as two rockfall 

retention systems. These are discussed below. 

 

Earthen Berm Analysis 

 

The catchment area in our analysis was graded level, and the berm had 1:1 sloped sides with a 

minimum thickness of 1’ at the top of the berm. Our analysis shows that a 5-foot high berm would 

be sufficient to contain 6’ diameter rocks, which is the largest observed diameter at the site. In our 

simulation, the berm retained 98% of the 6-foot diameter rocks, but in reality, the vast majority of 

the rocks would be under 1 foot in diameter, and the catchment design retained 100% of the rocks 

in this size range.  

 

Also, discussions with Maintenance personnel indicate that the existing berm is already effective 

in retaining the large boulders that fall from the existing slope. Therefore, field observations and 

our rockfall simulation are in agreement that an earthen berm would be an effective rockfall 

catchment system. 

 

8’ Catchment Wall Analysis 

 

Since the 5-foot earthen berm retained the rockfall, a catchment wall of the same height would also 

be sufficient, however, we recommend a 8-foot high catchment wall. This would allow for material 

to accumulate behind the wall, since it is assumed that the area behind a wall could not be cleaned 

out as quickly as the area behind an earthen berm. The catchment wall does not need to be 

designed as a retaining wall, but it does need to be designed to withstand the expected rock impact 

forces. 

 

9.0 RECOMMENDATIONS 

 

We recommend that as much loose material as possible be removed from the slope face. This will 

decrease the amount of material that could come down during future storm events. However, the 

slope above the roadway is approximately 800 feet high at 1:1.25 H:V, so it is extremely difficult 

to access and work on the slope. A catchment system is needed to prevent material from entering 

the roadway regardless of the amount of material cleaned from the slope. 

 

We recommend the earthen berm as our preferred catchment alternative. This option is the most 

cost-effective and easiest to maintain. The existing berm has also proven effective in retaining 
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large rocks that fall from the slope above. 

 

If a catchment wall is preferred over the berm option, the catchment wall should be founded on 15’ 

deep soldier piles space 8 feet apart. The piles should be 24-inch diameter CIDH piles for the 

entire length of the wall, regardless of the depth of bedrock encountered. These recommendations 

were based on an impact force of 1,750 ft-kips, which was derived from the rockfall analysis. 

 

10.0 CONSTRUCTION CONSIDERATIONS 

 

 Temporary or permanent casing will probably be required during pile drilling operations. The 

granular fill material will be subject to caving. 

 

 Hard drilling conditions are expected. The fill contains gravel and hard, granitic cobbles and 

boulders. The bedrock is moderately to slightly fractured, hard granite. This bedrock material 

is expected to be encountered near the ends of the catchement wall. Please refer to the LOTBs. 

 

 There is a risk of rockfall during construction operations. 

 

 

If you have any questions, please contact Kristopher Barker at (213) 620-2334 or Sam Sukiasian at 

(213) 620-2135.   

  

Prepared by:      Reviewed by:   

 

 

 

 

 

 

 
Kristopher Barker, C.E.G.    Sam Sukiasian, G.E. 
Engineering Geologist    Senior Transportation Engineer 
Office of Geotechnical Design South 1  Office of Geotechnical Design South 1 
Branch B      Branch B 
 
 

c.c. GS Corporate – Shira Rajendra 

District Environmental Planning 

 Structure Construction R.E. Pending File 

 DES Office Engineer, Office of PS&E 

 District Materials Engineer 
 
Attachments:  Appendix I: Site Vicinity Map 

 Appendix II: Boring Location Map 

 Appendix III: Laboratory Results 

 Appendix IV: Site Photo 
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Appendix III: Laboratory Results 





 

 

 
                

Gradation Analysis Test Results 
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Appendix IV:Site Photo



 

 

 
 


