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• Review of existing files 

 

3. SUBSURFACE INVESTIGATION  

 

The Office of Geotechnical Design – North, METS / GS, Division of Engineering Services 

investigated the subsurface conditions at the site using an Acker truck mounted drill rig. Two 

borings (R-13-001 and R-13-002) were drilled (January and May 2013, respectively) utilizing a 

rotary wash drilling method. Standard Penetration Test (SPT) and rock core sampling were 

performed to the maximum boring depths (50 and 55 feet, respectively).  Upon completion of 

drilling perforated slope inclinometer pipe back filled with No. 8 sand were installed in the 

borings for the purpose of monitoring groundwater levels and ground movement.  

 

4. PHYSIOGRAPHIC SETTING  

 

The project lies within the Coast Ranges Physiographic Province, a northwest-southeast trending 

band of folded and faulted steep mountain ranges with intervening narrow valleys and canyons. 

State Highway 162 at the site traverses the nose of a steep east ascending ridge at elevation 

2031+/- feet.  The ridge above the site reaches elevation 2865 feet (Turner Peak). Below the 

roadway, the ridge terminates where it merges with the head of a canyon that descends to the Eel 

River at about elevation 1700 feet.   Slope gradients above and below the roadway are highly 

variable ranging steeper that 1:1 to 5:1 (H: V) and the terrain is typically hummocky. 

 

5. SITE GEOLOGY AND SEISMICITY 

 

5.1 Regional Geology and Structure 

 

According the U.S. Geological Survey Miscellaneous Field Studies Map (MF-2001), the region 

south and southwest of Round Valley that includes the project site is underlain predominately by 

Eocene to Cretaceous age rock of the Great Valley Sequence (GVS) and Tertiary to Upper 

Jurassic age Mélange matrix  rocks (Geologic Map, Figure 2). Structurally, the site is located 

within the San Andres Fault System. The system includes the San Andres Fault Zone located 

30.5 miles west of the site, the Pacific Star Fault located 23.5 miles west of the site, and the 

Maacama Fault zone located 11.6 miles west of the site and the Bartlett Springs Fault System 

located 0.8 miles east of the site. These four major fault zones are northwest-trending steeply 

dipping dextral strike-slip faults (Fault Map, Figure 3).  Within this fault system are numerous 

inactive north-west trending fault blocks that separate many of the geologic rock units. The 

project site is nearly centered within an approximately 1.7 mile wide block of GVS that is bound 

on either side by the Mélange matrix unit.    

The GVS consists mainly of interbedded sandstone, argillite, mass flow deposits, minor 

conglomerate, and rare limestone. The Mélange matrix unit consists mainly of an argillite-matrix 

mélange locally containing blocks of sedimentary, volcanic, metamorphic and mass flow 



 MR. STEVE BLAIR                   GDR/FR-TBW 

 Attn: Andre Guimaraes                 EA 01-0B5401 

 January 22, 2014                    ID 0112000136 

             Page 3 

 

“Caltrans improves mobility across California” 

deposits.   Quaternary and younger deposits in this area consist of stream sand and gravels, 

terrace deposits, slope wash, landslide deposits and valley alluvium. The near surface deposits at 

the proposed wall site are mapped as the Hopland-Sanhedrin-Kekawaka complex (Clay Loam) 

Series soils category according to the Mendocino County Eastern Part Soil Survey, 1977 report.  

The underlying bedrock is sandstone. Where soils are bare runoff is rapid and erosion is 

moderate to high. See Soil Map, Figure 4 for distribution of soil type at the site and vicinity. 

 

5.2  Site Geology 

 

Earth materials exposed at the site include GVS bedrock and patches of Clay loam exposed in 

the road cut opposite the southbound travel lane. The bedrock consists of massive moderately 

weathered and moderately soft to moderately hard fine grained sandstone. The clay loam 

deposits in terms of Caltrans Soil and Rock Classification Manual (2010 Edition) consist of a 

nearly equal quantity of sand, silt and clay with a slightly higher quantity of the clay constituent.  

The southbound lane and part of the northbound lane are underlain by the same rock material.    

 

The boring data (RC-13-001 and R-13-002) including exposures below the roadway indicate the 

northbound lane and adjacent descending slope (Station 1+60 to 3+20) are underlain by fill and 

fill over cast deposits  underlain be displaced sandstone followed by in place sandstone bedrock. 

Based on the boring data, the fill consists of a   mixture of sand, gravel size and larger fragments 

of sandstone. Below the fill from a depth of about 5 feet to 15 feet, the sandstone is moderate to 

intensely weathered, locally decomposed and very soft.  From a depth of 15 ft to approximately 

20 ft, the sandstone becomes less weathered and more competent. Beneath the Sandstone, a dark 

gray, intensely fractured and locally sheared sandy siltstone was encountered in Boring RC-13-

001 and R-13-002 at a depth of 20 and 35 feet, respectively. This unit extended to a depth of 35 

feet in RC-13-001, but in R-13-002 the base of this unit was not penetrated. Below a depth of 35 

feet (RC-13-001) to the bottom of boring, the material becomes fine grained sandstone, massive, 

slightly weathered and very hard. In Boring R-13-002, the material consisted of dark gray sandy 

siltstone as described above.  See Boring Log Spread Sheets, Appendix A for subsurface 

condition details.  The LOTB Sheets will be forwarded to you when finalized and should be 

included with the Contract Plans. 

 

5.3  Landslide 

 

This landslide is located on the slope adjacent the northbound travel lane from approximately 

Station 2+30 to Station 3+10, as shown in Figures 5 and 6. The slide scarp had reached to 

within 2 to 10 feet of edge of pavement by the time it was first reported in 2011. At present 

tension cracked now paved over indicate the head scarp has migrated into the northbound travel 

lane. Also, tension cracks in the roadway that have not been paved over (Station 2+30 to Station 

1+70) indicate the slide is starting to expand laterally.   
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The subsurface geometry and soil/ rock condition of the landslide mass was investigated using 

seismic refraction survey methods, no borings were drilled in the down slope slide area. The 

Seismic Refraction Survey (SRS) is attached (Appendix B). A summary of the report findings 

are as follows. In general, three velocities units (V1-V3) were identified. The upper unit (V1) 

with a maximum thickness of 8 feet is geologically interpreted as mainly unconsolidated side 

cast fill and landslide debris. The underlying unit (V2) with a maximum thickness of 27 feet is 

interpreted as the main slide mass. It most likely consists of displaced and disturbed (poorly 

consolidated) sandstone and/ or silty sandstone. Below, unit (V3) with an undetermined 

maximum thickness is interpreted as in place relatively undisturbed hard sandstone. This unit 

probably correlates to the sandstone logged in boring RC-13-001 below a depth of approximately 

20 feet. Additionally, the SRS revealed that the landslide (Units V1 and V2) extends down slope 

about 50 feet further than its topographic expression suggests.  

 

5.4 Seismic Refraction Survey Summary: 

 

A summary of the Seismic Refraction Survey at the site is presented below. 

 

Table 1- Seismic Fraction Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ripping is based on unpublished Caltrans data for a Caterpillar D9 series bulldozer with single-

tooth ripper. The velocities and corresponding rippibility ratings are as follows: 

 

 

 

 

 

 

 

 

Seismic 

Line 

Number 

 

Velocity 

Unit 

Number 

Layer 

Maximum 

Thickness 

(ft) 

 

Unit 

Velocity 

(ft/sec) 

 

Rippability 

Rating 

Interpreted  

Geological 

Material 

Type 

S1 V1 8 843 Easily Ripped Overcast/Slide Deposits 

 V2 27 1690 Easily Ripped Slide Debris Deposit 

 V3 >50 5400 Difficult Ripping In place Bedrock 

S2 V1 5 643 Easily Ripped Overcast/Slide Deposits 

 V2 23 1380 Easily Ripped Slide Debris Deposit 

 V3 >50 5500 Difficult Ripping In Place Bedrock 
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Table 2- Rippability Rating 

 

Velocity (ft/sec) Rippability Rating 

<3445 Easily Ripped 

3445-4921 Moderately Difficult Ripping 

4921-6562 Difficult Ripping 

>6562 Not Rippable 

 

Different excavation equipment may experience different results. Penetrating efficiency of the 

ripping tooth is often more important in predicting ripping success than seismic velocity alone 

(see Section 5.3). 

 

5.5 Seismicity 

 

Based on the subsurface investigation, a Vs30 of 760 m/s is considered to be applicable to the 

foundation material for the project site. 

 

The deterministic spectrum from the Caltrans ARS Online Tool (Version 2.3.06) is based on the 

nearest active fault which controls ground motion.  This fault is the Bartlett Springs 2011 CFM 

(ID No. 53) with a MMax of 7.2.  The fault is located northeast of the project site and the closest 

distance from the site to the fault rupture plane is approximately 0.7 miles.  The fault is a strike-

slip fault with a dip angle of 90 degrees (vertical dip). 

 

Based on the “Methodology for Developing Design Response Spectrum for Use in Seismic 

Design Recommendations, November 2012”, the governing design Acceleration Response 

Spectrum (ARS) curves are obtained by any or a combination of the following three methods for 

the project site: 

 

1. Statewide minimum deterministic spectrum with MMax of 6.5, vertical strike-slip event 

with a rupture distance of 7.5 miles. 

2. Deterministic Seismic Hazard spectrum from the Caltrans ARS Online Tool (Version 

2.3.06). 

3. The USGS Interactive Deaggregation procedure with a 5% Probability of Exceedance in 

50 years (975 years return period). 

 

The peak ground acceleration for the project site was determined using method 3 as stated above 

and is estimated to be 0.5g. 

 

Liquefaction, which is commonly observed during earthquakes, is a phenomenon where 

saturated loose granular soils lose their strength during an earthquake and become fluid-like and 
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mobile. As a result, the ground may undergo large permanent displacements that can damage 

structures.  Saturated loose granular soils were not encountered during the subsurface 

investigation, therefore, the potential for liquefaction at the project site is considered 

insignificant.  The potential for surface rupture at the project site due to fault movement is 

considered insignificant as there are no known faults projecting towards or passing directly 

through the project site. 

 

5.6 Groundwater 

 

Groundwater measurements were made starting at the end of January 2013 (RC-13-001) and 

near the beginning of May 2013 (R-13-002) and continued into November of that year. Readings 

taken throughout much of the year (RC-13-001) showed very little change between January and 

April. From that point on the water level continued to drop similarly in both borings suggesting a 

possible seasonal affect.  A summary of the readings taken in 2013 are presented in Table 3 

below. 

 

Table 3- Groundwater Depth (GWD) Readings 

 

Reading Date RC-13-001 R-13-002  

 GWD (ft) Reading Date GWL (ft) 

1-30-2013 26.9 * * 

2-13-2013 27.8 * * 

3-26-2013 27.9 * * 

4-16-2013 27.8 * * 

5-1-2013 29.3 5-7-2013 31.2 

5-20-2013 30.9 5-20-2013 32.2 

6-18-2013 39.1 6-18-2013 33.3 

7-10-2013 32.9 7-7-2013 34.2 

11-11-2013 36.0 11-11-2013 37.2 

Note: GWL readings are referenced from the existing roadway pavement grade (top of Boring). 

 

6. GEOTECHNICAL TESTING 

 

6.1 In-Situ Testing 

 

Slope Inclinometer (SI) monitoring 

 

Slope inclinometers were installed in the borings in order to monitor the stability of the roadway 

and the slope below. At this site, the landslide movement direction is oblique to the down slope 

direction. However, the Boring RC-13-001) SI pipe slots were oriented parallel with the down 

slope direction; therefore, movement was recorded in both the A-Axis and B-Axis directions. 
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The slide movement was resolved into a single resultant vector of about 0.5 inches taken over a 

period of 9 months. In the case of R-13-002, the SI pipe slots were oriented parallel with the 

landslide movement; therefore, only significant movement was recorded in the A-Axis direction. 

The recorded readings show a total movement approximately 0.30 inches measured over a 5 

month period.  

 

The estimated depths of slide movement were approximately 35 feet and 20 feet in borings RC-

13-001 and R-13-002, respectively. The differences in the recorded depths seem reasonable 

because boring RC-001 was located near the center of the slide mass while R-13-002 boring was 

located closer to the periphery of the slide mass. See Appendix C that shows the Slope 

Inclinometer results. 

 

Additional Subsurface Investigation 

 

Two additional borings are recommended to ensure that we have adequate geotechnical 

information for the present tieback soldier pile wall design.  

 

7. CORROSION EVALUATION 

 

Corrosion studies were conducted in accordance with the requirements of California Test 

Method No. 643. The Department considers the site to be corrosive to foundation elements if one 

or more of the following conditions exist for the representative soil and/or water samples taken at 

the site:  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. 

 

The following table provides our corrosion test summary: 

 

 

Boring 

 

 

SIC 

Number 

 

Sample 

Depth 

 

Resistivity 

(Ohm-Cm) 

 

pH 

Chloride 

Content 

(ppm) 

 

Sulfate 

Content 

(ppm) 

 

Is  

Sample 

Corrosive 

RC-13-001 C704861 10’-15’ 1780 5.87 12.4 22.2 No 

RC-13-001 C704862 25’-30’ 1046 4.86 5.6 1029 Yes 

 

Based on the laboratory test results on the soil samples, the site appears to be corrosive. 

Controlling corrosion parameters are as follows: pH is 5.5 or less. 
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8. SLOPE STABILITY ANALYSES (Back-analyses) 

 

Using Slope W 2007 computer software, we back calculated the soil strength parameters along 

the failure plane of the sliding mass for a factor of safety of slightly about 1.0.  This safety factor 

was used to simulate the creeping (slide is moving at a very slow rate) movement of the slide 

mass.  For the analysis, we used field measurements, SI data for the landslide, and groundwater 

to simulate the existing ground condition and slide mass movement into Slope W computer 

software.  Our back analyses show that slide soil material has an effective friction angle of 20° 

and cohesion of 450 psf along the slip-plane for factor of safety of about 1.0. The graphical 

outputs generated by the computer program are attached.  According to the LOTB, the soil 

properties below the slide are estimated to have cohesion of 0 psf and effective friction angle of 

36°.  Refer to Figure 7-Landslide/Slope Stability Analyses.  

 

9. FOUNDATION RECOMMENDATIONS 

 

To address the landslide, we considered several repair strategy alternatives: soldier pile wall, 

tieback wall, soil nail wall, crib wall, gabion wall, MSE wall, and RSP.  However, because of the 

significant size of the landslide below the road, constructability concerns, and since the head 

scarp of the land slide has reached the centerline of the roadway, we believe a tieback wall 

(TBW) with at least one row of anchors is the most appropriate repair strategy.  The proposed 

TBW is intended to hold the roadway in place and isolate it from down slope slide activity.  The 

length of the proposed wall is about 162 feet between Stations 1+63 and 3+25 and its height is 

estimated to be about 20 feet.  Actual height will be determined after wall layout plans are made 

available.  See Figure 8, Wall Plan Sketches.  

 

  9.1 Tieback Soldier Pile Wall (TBW) 

 

Based on our analyses, we recommend the following requirements for the design of the proposed 

TBW: 

 

• The proposed row of TBW anchors should be installed at maximum depth below the existing 

ground surface.  The anchors should be installed with an angle of 15-20 degrees below the 

horizontal plane spaced at 8 ft (maximum) on center. 

 

• The unbounded length of the tieback anchors should be a minimum 30 ft long as shown on 

the attached Figure 9 –Tieback Wall Design. 

 

• Based on our stability analyses using Slope W computer program, use the total minimum 

force of 12 Kips per foot of wall length.  See attached Figure 9 –Tieback Wall Design. 
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• The design of the anchor type and any anchor length in excess of the minimum length 

specified herein should be left up to the contractor. 

 

           9.2       Earth Pressures 

 

The wall should be designed for the following: 

 

 For active pressure against the wall, use the following: 

  

• Internal friction angle φ = 20°, c = 300 psf & soil moist unit weight (γ) = 125 pcf. 

 

• Use earth pressures and criteria outline in Bridge Design Specifications (BDS) Section 5.5.5 

Earth Pressure, Art 5.5.5.7 Figure 5.5.5.7.1-1. 

 

• For traffic surcharge, include an additional rectangular pressure diagram equivalent to 2 ft of 

fill from top of the wall to a depth equal to the wall height. 

 

• The tieback wall shall be capable of resisting an additional seismic uniform earth pressure 

estimated to be equal to 15H psf.  

 

 

The above-recommended loadings are based on the assumption that an adequate drainage system 

will be provided to prevent the development of hydrostatic pressure behind the wall.  If complete 

drainage of the wall cannot be achieved, add hydrostatic pressure assuming groundwater at 5 feet 

below top of wall. 

 

For passive pressure against the soldier piles, use the following input: 

 

a. Below depth of 20’ use φ = 36°, C = 0 psf, and  γ  = 140 pcf. 

b. Minimum of 5-foot wide bench at the base of the wall.   

c. Friction Factor (δ) = 2/3φ. 

 

            9.3     Vertical CIDH Pile Capacities and Penetration Depth   
 

Soldier piles should be embedded a minimum of 40 feet below the ground surface at the existing 

roadway elevation. 

 

      Pile spacing should be limited to 8 feet maximum.  

 

     The minimum pile diameter shall be 24-inches (Wet Spec requirement). 
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The ultimate vertical compression and tension capacities of piles may be calculated using the 

following design parameters:   

 

•  Use a unit pile shaft friction of 1.25 kips per unit surface area of the pile length below the 

dredge line of the wall.  

 

•  Use 70 percent of the compression shaft resistance values mentioned above to calculate the 

ultimate tension (uplift) resistance of the pile. 

 

10. DIFFERING SITE CONDITIONS 

 

The surface and subsurface conditions “in the contract” are defined by this report. Early 

communication between the Engineer of record, the Contractor and the Geotechnical 

Professional is recommended as soon as conditions that differ from those established by the 

GDR are recognized. 

 

11. CONSTRUCTION CONSIDERATIONS 

 

All earthwork shall conform to Section 19 Earthwork of the 2010 Standard Specifications. The 

boring data indicates the rock behind the landslide (back cut construction area) below a depth of 

30 to 35 feet will be difficult to excavate. Also, zones of relatively unstable highly fractured dark 

gray argillite should be encountered.   

  

If rock encountered within the limits of the proposed slide removal, excavation cannot be 

removed by ripping, removal of the rock will be performed in accordance with Standard 

Specification 19-4 Rock Excavation. Based on the seismic refraction survey, blasting will most 

likely not be required but difficult ripping should occur at the boundary between the landslide 

deposits and the bedrock. If blasting is required, all blasting will be performed in accordance 

with Standard Special Provision 19-4 Rock Excavation (Control Blasting). 

 

Groundwater should be anticipated in the slide removal excavation. Depending on the time of 

year and the storm severity of the previous year(s), dewatering may be required.  

 

Material Disposal: Removal and disposal of the excavated soil and rock debris shall be the 

responsibility of the Contractor. The Contractor should coordinate with Caltrans to determine a 

suitable disposal site. 

 

12. DISCLAIMER AND CONTRACT INFORMATION 

 

The analyses, conclusions, and recommendations contained in this report are based upon site 

conditions that we observed at the time of our investigation, data from our subsurface 
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exploration, and our current understanding of proposed project.  We have assumed that the 

information obtained from our limited subsurface exploration is representative of subsurface 

conditions throughout the site.  If the scope of the proposed project changes from that described 

in this report, the recommendations should be reviewed by this Office. 

 

Project Information 

 

Standard Special Provision S5-280, “Project Information”, discloses to bidders and contractors 

a list of pertinent information available for their inspection prior to bid opening.  The following 

is an excerpt from SSP S5-280 disclosing information originating from Geotechnical Services.  

Items listed to be included in the Information Handout will be provided in Acrobat (.pdf) format 

to the addressee(s) of this report via electronic mail. 

 

Data and information attached with the project plans are: 

A. None. 

Data and Information included in the Information Handout provided to the bidders and 

Contractors are: Geotechnical Design Report for EA 01-0B5401 dated January 10, 2014. Data 

and Information available for inspection at the District Office: 

 

B.  Field Boring Logs formatted in Micro Soft Excel spreadsheet. Borings were drilled in 

January and April 2013. Drafted Log of Test Borings will be provided in the Foundation 

Report. 

Data and Information available for inspection at the Transportation Laboratory are: 

 

C. Core boxes. 

 

 

If there have any questions or comments in regards to this report, please contact William 

Bertucci at 916-203-7992 or Mohammad Zaboladeh at 510-286-4832. 

    

 

cc: TPokrywka, HNikoui, MZabolzadeh, AKaddoura (GS west), RMahallati, WBertucci- 

(GS North), GBrittsan (Geotechnical Support - Office Chief), Structure Construction RE 

pending File, John Stayton (DES OE), SBlair (District 01 PM), BBarnes (GS North) 

AGuimaraes (District 01 PE),    

 

Attachments 

 

Figures:       

Figure No. 1: Location – Site 3 
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                          BORING FIELD LOG SPEAD SHEET

RC-13-001

Storm Damage Site 3

01-Men 162 PM 22.67

Boring Elev 2031.2 ft 83 83 Hammer Efficiency 83

BEN BARNES 1.38 1.38 Correction Factor 1.38

Jan, 2013
Begin End Elev (ft) Sample Tool N N60 LAB TEST Phi /C PP Soil Equilvalent Rock Type

5 6.5 2024.7 1 SPT 1 1 1 2 0 0.5 Sandy CLAY to clayey SAND with gravel, orange brown, fine to medium SAND FILL

5 10 2021.2 2 PC MA 0.5 Sandy CLAY to clayey SAND with gravel, orange brown, fine to medium SAND SANDSTONE- fine gr; massive; yellowish 

10 11.5 2019.7 3 SPT 4 4 4 8 0 Clayey SAND with GRAVEL, orange brown, fine to medium SAND brn; mod weathered; mod soft; mod to 

10 15 2016.2 4 PC Clayey SAND to sandy CLAY, (very sandy), fine SAND, orange brown intensly fractured;  

15 16.5 2014.7 5 SPT 5 5 8 13 0 Clayey SAND, orange brown, fine to medium SAND "

15 20 2011.2 6 PC 3.5-4.5 Sandy CLAY to Clayey SAND, orange brown "

20 21.5 2009.7 7 SPT 10 16 20 36 0 Clayey SAND with gravel, dark brown & orange brown "

20 25 2006.2 8 PC 3.5-4.5  Clayey SAND with gravel, mottled orange brown, dark brown and gray ARGILLITE - SILTY/CLAYEY SANDSTONE- SILTY

25 26.5 2004.7 9 SPT 8 9 14 23 0 MA Clayey SAND with gravel, dark brown SANDSTONE-fine gr; massive; dk gray; 

25 30 2001.2 10 PC 4.5 Sandy CLAY to Clayey SAND, dark gray intensly weathered; soft; intensely 

30 31.5 1999.7 11 SPT 9 19 23 42 0 (Weathered, decomposed ROCK), Clayey SAND with gravel, dark gray fractured chaotic with random shears.

30 35 1996.2 12 PC 4.5 Clayey SAND, dark gray "

35 36.5 1994.7 13 SPT 19 43 29 72 0 Poorly graded SAND, trace clay, light gray, fine SAND SILTY SANDSTONE- fine gr; massive;

35 40 1991.2 14 PC "  Slightly weathered; mod hard; slightly 

40 41.5 1989.7 15 SPT 50/4" 150 0 " slightly fractured

45 46.5 1984.7 16 SPT 40 49 50/3" 149 0 " "

50 51.5 1979.7 17 SPT 50/3" 200 0 MA Poorly graded SAND, trace clay, light gray, fine SAND "

Bottom of Boring @ 50 feet

Slope Inclinometer installed

Blow Counts



                                         BORING FIELD LOG SPEAD SHEET

R-13-002

Storm Damage Site 3

01-Men 162 PM 22.67 Hammer Efficiency 83

Boring Elev 2031.4 ft Correction Factor 1.38

Bill Bertucci     

April, 2013
Begin End Elev (ft) Sample Tool N N60 LAB TEST Phi /C PP Soil Type Rock Equivalent 

0 1 2030.4 12-in Asphalt pavement

1 5 2026.4 0-5 ft Fill: Fill

5 6.5 2024.9 1 PC/SPT 5 6 5 11 0

5 10 2021.4 2 PC MA 5- 10 ft     SILTY SAND (SM), medium dense, moderate yellowish brn; SANDSTONE- fine to med gr; massive; yellowish brn;

10 11.5 2019.9 3 PC/SPT 10 8 7 15 0                   dry; some fines sand; fine to med grained. intensely weathered; mod soft.

10 15 2016.4 4 PC " "

15 16.5 2014.9 5 PC/SPT 50/3" 100 MA  10-15 ft     21 % fine GRAVEL SANDSTONE- w/ few fine GRAVEL

15 20 2011.4 6 ROCK CORE 15- 34.8 ft     SILTY SAND (SM), medium dense, moderate yellowish brn; SANDSTONE- fine to med gr; massive; yellowish brn;

20 21.5 2009.9 7 "                         some fines sand; fine to med grained. intensely weathered; mod soft.

20 25 2006.4 8 " " "

25 26.5 2004.9 9 " " "

25 30 2001.4 10 " " "

30 31.5 1999.9 11 " " "

32.5 35 1996.4 12 " " "

35 36.5 1994.9 13 " 34.8- 55 ft  SILTY SAND - SANDY SILT (SM-ML); med dense; dark gray; dry; ARGILLITE -( SILTY SANDSTONE / SANDY SILTSTONE)

35 40 1991.4 14 "                     some and mostly fines; fine to med grained; Est 5-10 % clay. fine gr; massive; dk gray; intensely weathered; mod

40 41.5 1989.9 15 "  soft; intensy fractured  chaotic  w/random shears. 

45 46.5 1984.9 16 " 34.8 ft paper thin polished shear dipping @ 25 deg.

50 51.5 1979.9 17 "

55 51.5 1979.9 18 ROCK CORE

Bottom of Boring @ 55 feet

Slope Inclinometer/ piezometer installed 

Blow Counts
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