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Senior Transportation Engineer
File:  07-VEN-101-PM 12.5
EA 07-4Y3901
Overhead Sign Replacement
Sign No. 12451

Attention: Paul Fok

DEPARTMENT OF TRANSPORTATION
DIVISION OF ENGINEERING SERVICES
Geotechnical Services

Office of Geotechnical Design — South 1
Branch B

Foundation Recommendation for Overhead Sign Replacement (FINAL)
1.0 INTRODUCTION

The Office of Geotechnical Design South 1 (OGDS-1), Branch B has conducted a foundation
investigation pursuant to the request by your office on June 15, 2009 for a foundation
investigation and recommendations for the proposed overhead sign replacement to be supported
on Cast in Drilled Hole (CIDH) pile foundations. The sign is single post type sign at VEN-101
Southbound right shoulder STA 658+37.00. Mr. K.C. Liu of the Office of Design and Technical
Services provided the pile head loading conditions for the subject overhead signs via e-mail
dated September 23, 2008. A site map of the project site map is shown on Figure 1.

2.0  SITE DESCRIPTION ~ '

The proposed overhead sign is located at intersection of VEN-101 and Pleasant Valley Road the

City of Camarillo, in Ventura County. Site is bounded by residential development to the north

and a commercial nursery to south of the freeway.
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3.8 GEOTECHNICAL INVESTIGATION

Our geotechnical investigation consisted of driiling one exploratory borings R-08-001 at the
loczation of the proposed overhead sign on August 11, 2009. The boring was advanced uiilizing a
mud rotary method with a CS 2000 drill rig equipped with an automatic hammer. Table 1
summarizes details of the boring information. The boring location was determined based upon
the location shown on the overhead sign shown on the design plan dated June 25, 2009. The
orientation and elevation of the boring location is based on the survey resuls provided by the
Office of DO7 Design on July 17, 2009. LOTB (Log of Test Borings) is being prepared by the
Otfice of Geotechnical Support and will be submiited to District Office upon completion.

Table 1 - Summary of Boring Information

Bering Station | Offset Reference Surface Elevation | Dept Date
Ne. (m) Lime oo b (1)
R-08-001 | 324+65.0¢ | 75.00LT VEN-101 135.00 501.5 | 08/11/09
Alignment 0

(1) Elevations are above mean sea level (MSL) (1988 NAVD Datum)
(2) Retference Layout Plan L-1 dated September 9, 2009

40 LABORATORY TESTING

Selected undisturbed samples, SPT soils samples and bulk samples obtained from Berings
were tested for following laboratory testing:

. Mechanical Analysis
®

Flasticity Index
. Corrosion
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Testing was performed in accordance with California Test Methods (see Table 2 below).
Laboratory tests were performed at the Material Laboratory in Los Angeles. The corrosion test
results are presented in Table No. 3 in this report. A summary of the laboratory results are
presented in the Appendix A.

Table 2 — Laboratory Test Methods

Test Standard
Mechanical Analysis of Soils CTM 202, 203
Atterberg Limits of Soils CTM 204
Corrosion — Resistivity, pH CTM 643
Corrosion — Chloride content CTM 422
Corrosion — Sulfate content CTM 417

560 GEOLOGY
5.1  Regional Geolbgy

The site is located in the Ventura Basin within the Transverse Ranges Geomorphic Province.
East-west trending mountain ranges and valleys characterize the Transverse Ranges Province,
which contrasts with the adjacent Peninsular and Coast Ranges. The Ventura Basin is to the west
of the Santa Monica Mountains and Santa Susana Hills, and to the east and north of the Pacific
Ocean. The project is underlain by the Holocene-aged alluvium, which overlies crystalline
basement rocks at great depth. The nearest waterway is the Calleguas Creek, approximately %
mile to the west..

52  Site Geology

The subsurface soil encountered at the location of the proposed overhead signs is alluvium
composed of alternating layers of loose to medium dense sand, and silt/sand mixtures, and soft
to medium stiff silts. The soils are soft/loose down to about 25’ below grade. The sign
foundation will be placed at approximate native ground elevation.

5.3 Groundwater

Ground water was not encountered during the original investigation for nearby Santa Rosa Road
Overcrossing (Calleguas Rd. Overcrossing) in 1956, but perched water was encountered during
the investigation for the widening in 1986 at about 50 feet below grade. Ground water
measurements from monitoring wells installed by the nearby Mobil Gas Station show a depth to
ground water of about 40-45 feet,
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54  Seismicity

At a distance of approximately 1.80 miles (2.9 km), the controlling fault for the site is the Simi-
Santa Rosa (Camarillo-Santa Rosa Section. It is a reverse thrust fault with a maximum moment
magnitude Mw of 7.00. Recommended ARS Curve and data are provided in Appendix B.

6.0 GEOTECHNICAL ENGINEERING ANALYSIS
6.1 Liquefaction Potential

Based on the depth to ground water and the increasing density of the soils with depth,
liquefaction is not considered to affect the subject pile foundation.

6.2 Corrosion

Composite soil sample from the exploratory boring was tested at the District 7 Transportation
Laboratory in Los Angeles for corrosion potential. The test results summarized in Table No. 3
indicate that the soil at the site is generally not corrosive to metal and reinforced concrete
(Corrosion Guidelines, 2003). Caltrans currently defines a corrosive area as an area where the
soil and/or water contains more than 500 PPM of chlorides, more than 2000 PPM of sulfates,
and a minimum resistivity of less than 1000 ohm-centimeters or has a pH of 5.5 or less.

Table 3- Corrosion Test Summary-Composite Sample

Boring | Sample Depth | pH Minimum Resistivity Sulfate Chloride
Ne. (ft) (Ohm-cm) Content Content
(PPM)* (PPM)*

R-09-001 0-5 7.8 2300 N/A N/A

* The Corrosion Technology Section policy states that if the minimum resistivity is greater than 1000 Ohm-Cm the
sample is considered to be non-corrosive and testing to determine sulfate and chloride is not performed.

7.0 FOUNDATION RECOMMENDATIONS
7.1  Axial and Lateral Pile Capacity Analysis

The axial pile capacity evaluation for the proposed CIDH piles was performed using SHAFT for
Windows, V5.0 by ENSOFT Inc. The lateral load-deformation response of single pile was
analyzed utilizing the LPILE plus for Windows, V5.0m by ENSOFT Inc. The depth of sign
foundation was computed based on the boundary conditions shown in Table 4. The allowable
axial resistance of the pile which exceeds the nominal compression resistance was based on skin
friction only. Unfactored loads provided to our office are shown in Table 4. The pile data table is
provided in Table 5. The recommended pile diameter and depth is given in Table 6.
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Table 4 — Unfactored Load
Bending | Shear Force
Sign Post No Moment at | at Pile Head | Design Axial
.| Pile Head (Kips) Load (Kips)
(Kip-ft)
1 344 12.2 18.7

Table 5- Pile Data

Sien Post . Design Nominal Resistance Design Tip |Specified Tip
lg;}o Pile Type | Loading | Compression| Tension | Elevation | Elevation
' (Kips) | (Kips) Kipsy | @* 0>
1 |50CDH| 187 374 N/A 118 89.00
89@

* Assume top of pile is at Elev. 139.0°
(1) Compression Load -

(2) Lateral Loads
Table 6 - Recommended Pile Depths
T Pile Depth
Sign Post No. Pile .Dlametgr/ (Length from pile head to pile tip)
Pile Type (feef)
1 5.0’/ CIDH .50

Maximum bending moments and maximum shear forces computed are presented in Table 7
below.

Table 7-Maximum Bending Moments and Maximum Shear Forces
tl)epth of Max} Maximum

Depth of Max | X
Sign Post No. Mal.i. BM BM below the Max. .Shear Sheaf' below |lateral pll? head
(Kip-ft) ile head (feef) (Kips) the pile head| deflection
l (feet) (inches)
1 1100 12.5 12.2 0 0.04

Based upon the lateral pile axial pile analysis results, lateral pile resistance controls the design
length of the pile as shown in table 5. Therefore, the recommended pile length is 50 ft. as shown
in table 6.
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8.0 CONSTRUCTION CONSIDERATIONS

The following recommendations are made for CIDH piles installation and construction and are
recommended to be incorporated in the Special Provisions of the project.

» The contractor shall be required to clean out the bottom of the shaft prior to placing the cage
and the concrete.

¢ Concrete placement for construction of the CIDH piling shall be completed within the same
day that excavation of the drilled hole has been completed.

¢ Caving may be anticipated during excavation of the pile boring and during CIDH pile
construction. The contractor should advise method to control caving, such as use of
temporary steel casings.

¢ Groundwater or perched water should be anticipated in the proposed pile location at a depth
of 40 to 50 ft. below freeway grade (approximated elevation 103 to 93 ft.). If groundwater is
encountered in the drilled hole, a method to remove the water should be employed before
placing concrete such as dewatering. A temporary casing may be needed to further control
water infiltration.
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If you have any questions or comments, please call Mushtaq Ahmed at 213-620-2132 or Sam
Sukiasian at or 213-620-2135.

Prepared by: Date: /o-2/. 0 7 Reviewed by: Date: /¢ /2/ 2§
Transportation Engineer - Civil Senior Transportation Engineer

Office of Geotechnical Design — South 1 Office of Geotechnical Design — South 1
Branch B B Branch B

%W}bn(ﬁh Boduin 2149

Kristopher Barker, C.E.G.
Engineering Geologist

Office of Geotechnical Design'— South
Branch B '

CC. OGDSI- LA File
OGDS1- Sac. File
GS- Sac. File
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APPENDIX A
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Gradation Analysis Test Results
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APPENDIX B
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OH SIGN, 07-VEN-101-PM 12.5

EA: 4Y3901
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007) 07| Ven 101 12.5 2| 3
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REFERENCE: - CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (JUNE 2007) o7 ven o1 7.5 -
GROUP SYMBOLS AND NAMES FIELD. AND LABORATORY 01-05-10
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