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SAN JOAQUIN COUNTY

FLOOD CONTROL &WATER
CONSERVATION DISTRICT
P. O. BOX 1810
1810 EAST HAZELTON AVENUE
STOCKTON. CALIFORNIA 95201
TELEPHONE (209) 468-3000
FAX NO. (209) 468-2999

THOMAS M. GAU
DIRECTOR OF PUBLIC WORKS

FLOOD CONTROL ENGINEER

October 19, 2011

Central Valley Flood Protection Board
3310 EI Camino Avenue
Sacramento, California 95821

Attention: Floodway Protection Section

SUBJECT: CENTRAL VALLEY FLOOD PROTECTION BOARD PERMIT APPLICATION OF
THE CALIFORNIA STATE DEPARTMENT OF TRANSPORTATION (CALTRANS)
TO WIDEN THE STATE HIGHWAY ROUTE 99 BRIDGE CROSSING
MORMON SLOUGH

Gentlemen:

Reference is made to the Central Valley Flood Protection Board (Board) Permit Application
(Permit) of Caltrans to widen the existing State Highway Route 99 cast-in-place reinforced
concrete slab bridge (Bridge No. 29-0119) crossing Mormon Slough (Project). The Project
consists of: (a) Widening the west side of the bridge (southbound direction) varies from 23.124 feet
to 32.842 feet measured along the skew; (b) widening the east side of the bridge (northbound
direction) 16.854 feet; (c) the total bridge length of 154.167 feet and a total bridge thickness of
1.25 feet; (d) five-feet-Iong fill approach embankments for the beginning and end of the bridge,
consisting of approximately 25 cubic yards, which is included in the HEC-RAS modeling.

The Project is located at the State Highway Route 99 crossing of Mormon Slough, approximately
1,100 feet south of the State Highway Route 99 Main Street off-ramp, in San Joaquin County.

The San Joaquin County Flood Control and Water Conservation District (District) has reviewed
the Board's Permit Application of Caltrans (Permittee) and endorses the Project subject to the
following conditions:

1. The District shall not be responsible for the maintenance of the facilities specified in this Permit.

2. The District shall not be held liable for damage(s) to the permitted encroachment(s) due to the
District's operation, maintenance, flood fight, inspection, or emergency repairs.

3. The Permittee or the Successors-in-Interest shall be responsible for the modification or possible
removal of the facilities, as requested by the District, if required for any future flood control plans
at the Permittee or the Successors-in-Interest sole cost and expense.

4. The Permittee shall be liable for any damage to Mormon Slough that may occur as a result of
this Project.

5. The Project shall be constructed in accordance with the plans dated August 2, 2011 submitted
with the Application on August 17, 2011. Any revisions to the Project will require submittal of
revised plans to the District for review and approval.

EXHIBIT-B



Central Valley Flood -2-
Flood Protection Board
PERMIT APPLICATION OF CALTRANS
TO WIDEN SR 99 BRIDGE CROSSING
MORMON SLOUGH

6. No work shall be allowed in the Mormon Slough channel between November 1st and April 15th
without prior approval of the Central Valley Flood Protection Board and the District.

7. The Permittee or Successors-in-Interest shall keep the encroachments properly maintained
in accordance with applicable current or future local, State, and Federal standards.

8. The piles shall be constructed parallel to the direction of flow, and in line with the existing
supports.

9. Stockpiled materials, coffer dams, and construction equipment shall be removed from the
floodway prior to November 1st.

10. The Permittee shall restore the Mormon Slough's invert and banks to the condition that existed
prior to commencement of work.

11. Future maintenance of the improvements free from obstructions, erosion, and/or siltation
shall be the ongoing responsibility of the Permittee or Successors-in-Interest.

12. Upon completion of the Project, the Permittee shall submit a hard copy and an electronic copy
in AutoCAD and PDF format of the as-built drawings to:

San Joaquin County Flood Control and Water Conservation District
1810 East Hazelton Avenue
Stockton, California 95205

Ifthere are any questions regarding these comments, please contact me at (209) 953-7617.

I. MAGUIRE
Ineering Services Manager

JIM:SS:to
FM-11J020-T2
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State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: MR. GARY JOE      Date: August 1, 2011 

 BRANCH CHIEF 
 Division of Engineering Services     

 Structural Design-Mail Station 9    File: 10-SJ-99-PM 17.76 

Office of Bridge Design Central-Branch 17 Mormon Slough Bridge (Widen) 

          Br. No. 29-0119 R/L 

   E.A. 10-3A1001 

   EFIS 1000000409 

Attn:  Chris Udarbe 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Mormon Slough Bridge (Widen) 
 

“Caltrans improves mobility across California”  
 

Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed widening of Mormon Slough Bridge (Br. No. 29-0119 R/L) located on State Route 99 

at PM 17.76, in San Joaquin County, California, in the City of Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed widening of Mormon Slough Bridge (Br. No. 29-0119 R/L) will add four lanes by 

widening at the shoulders, increasing the bridge to eight lanes.  The proposed widening will 

match the existing bridge with a cast in place, reinforced concrete slab and driven 16-inch 

octagonal concrete pile extensions.  The bridge is four spans and approximately 103 feet long.  

The existing bridge is approximately 106 feet wide and is proposed to be increased to 

approximately 155 feet wide. 

 

The following foundation recommendations are based on the subsurface information gathered 

during the subsurface investigation for the widening of this bridge in May and June in 2000.  

With regards to the foundation recommendations provided in this report, elevations are based on 

the NGVD29 vertical datum, and horizontal coordinates are based on the NAD83 horizontal 

datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North utilized the As-Built Log of Test Borings (LOTBs) 

from a subsurface investigation in May and June 2000 for the widening of the existing bridge.  

Subsurface data was also obtained from the Foundation Recommendations for the Mormon 

Slough Bridge (Widen) dated July 18, 2000 by Mark Richards of Caltrans. 

 

The 2000 subsurface investigation consisted of four mud rotary borings (Nos. 00-1, 00-2, 00-3, 

and 00-4).  The maximum depth reached by the 2000 subsurface investigation was 

approximately 81.5 feet.  Sampling was achieved in all borings by utilizing the Standard 

Penetration Test (SPT) sampler.  
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Laboratory Testing 

 

According to the Foundation Recommendations for the Mormon Slough Bridge (Widen) dated 

July 18, 2000, four samples were tested for corrosion potential. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California‟s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 

 

According to the As-Built Log of Test Borings the subsurface generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense and dense clayey sand, poorly 

graded sand with silt/clay, silty sand, and sandy silt.  The cohesive soil consists of medium stiff, 

stiff, very stiff and hard lean clay, lean clay with sand, and sandy lean clay. 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions.  These sheets will be forwarded once completed. 

 

Groundwater 

 

According to the Foundation Recommendations for the Mormon Slough Bridge (Widen) dated 

July 18, 2000, groundwater elevation was measured in borehole 00-1 at elevation -27.9 feet in 

May, 2000.  As the slough channel receives local surface water runoff, subsurface hydrologic 

conditions may temporarily change during the rainy season. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, groundwater 

usage patterns and upstream stream flow regulation and diversions.  For more details, please 

refer to the LOTB sheets. 

 

  



Mr. Gary Joe  Foundation Report 

August 1, 2011  Mormon Slough Bridge 

Page 3 (Widen) 

  Br. No. 29-0119 R/L                          

  EA 10-3A1001 

 EFIS 1000000409 

 

“Caltrans improves mobility across California”  

Scour Evaluation 

  

According to the Final Hydraulic Report for the Mormon Slough Creek and Branch Creek dated 

October 22, 2009, when addressing Mormon Slough Bridge (Br. No. 29-0119 R/L), it stated “In 

November 2000 an evaluation for scour potential was assessed in accordance with FHWA 

Technical Advisory T5140.23, „Evaluating Scour at Bridges‟, and within current Caltrans 

guidelines.  The existing bridge was determined to be not scour critical.  The NBIS Item 113 

code was changed to 5, „Bridge Foundations determined to be stable for calculated scour 

conditions: scour within limits of footings or piles.”  It also states “The potential local pier scour 

was calculated to be 4.0 ft (depth) for Piers 2 through 4 at elevation 9.3 ft.  Structures Hydraulics 

recommends that for all new foundations to be designed assuming no ground support (lateral or 

vertical) as a result of soil loss due to possible scour or lateral stream migration.” 

 

Corrosion Evaluation  

 

Composite soil samples were collected during the 2000 subsurface investigation.  The Office of 

Testing and Technology Services, Corrosive Technology Branch tested the composite samples 

for corrosive potential.  The Corrosion Technology Branch considers a site to be corrosive if one 

or more of the following conditions exist for the representative soil or water samples collected at 

the site: chloride concentration is 550 ppm or greater, sulfate concentration is 2000 ppm or 

greater, or the pH is 5.5 or less.  The minimum resistivity serves only as an indicator parameter 

for the possible presence of soluble salts and is not used to define a site as being corrosive.  It is 

the practice of the Corrosion Technology Branch that if the minimum resistivity of the sample is 

greater than 1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine 

the sulfate and chloride content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 1 for specific test results from the subsurface 

investigation completed in 2000.  Table 1 is from the Foundation Recommendations for the 

Mormon Slough Bridge (Widen) dated July 18, 2000. 

 

Table 1.  Corrosion Test Summary of the Composite Samples for Mormon Slough Bridge 

(Widen) (Br. No. 29-0119 R/L) 

 

 

 

  

Sample 

Type 

Sample 

Elevation  
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Soluble Salts (ppm) 
Years to Perforation 

18 ga. Galv. Steel 

Culvert 

Sulfates Chlorides 

Soil +15 6.8 1050 N/A N/A 10 

Soil -5 8.2 14000 N/A N/A 73 

Soil -20 7.8 1300 N/A N/A 28 

Soil -30 8.1 5250 N/A N/A 49 
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Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley fault (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance from the fault plane to the bridge site is estimated to be 22.2 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the project specific log of test borings, a VS30 (average shear wave velocity for the top 

100 feet of soil) was estimated be to 920 feet per second by using the SPT blow counts and the 

correlation formulas.   

 

Using the above shear wave velocity, the spectral acceleration (SA) generated from the 

probabilistic method is higher than both the statewide minimum SA and the SA generated by the 

Great Valley fault.  As a result, the attached ARS curve is based on the 5% probability of 

exceedance in 50 years (975 years return period).  Please note that SA for the probabilistic 

method was obtained from the "USGS 2008 Interactive Deaggregation (Beta)" web site.    The 

design ARS curve with an estimated peak ground acceleration of 0.29g is attached.   

 

Our office also performed a liquefaction analysis. The results indicate minimal potential for 

liquefaction during a strong ground shaking.   

 

Furthermore, the potential for surface rupture at the site due to fault movement is considered 

insignificant since there are no known faults projecting towards or passing directly through the 

project site. 

 

As-Built Foundation Data 

  

Mormon Slough Bridge (Br. No. 29-0119 R/L) was built in 1949 and widened in the median and 

on the outside in 2003.  Concrete piles were used in 1949 and again for the widening in 2003.  

The Pile Plan dated July 28, 1947, states under General Notes that the load per pile is 32 tons  

 

According to the Foundation Recommendations dated July 18, 2000, by Mark Richards of 

Caltrans, “The existing Mormon Slough Bridges were constructed in 1949 and supported on 16-

inch diameter octagonal 32-ton precast prestressed driven slab bridge pile extensions.  Pile 

driving records were not available for our review.  Based on the “As-Built” General Plan, the 

average pile tip elevations of the existing piles range from elevation -0.1 ft at Abutment 5 Right 

Bridge, to elevation -6.7 ft at Bent 4, Left Bridge.  Thus, the existing pile extensions range in 

average length from approximately 29.7 ft at Abutment 5 Right Bridge, to 36 ft at Bent 4, Left 

Bridge.  Selected outer bent pile extensions were repaired in 1985.  The repair included the 

removal and replacement of defective concrete, addition of vertical and circumferential metal 

reinforcing, and encasement with four inches of concrete and fiberglass jackets.  The encasement 

and jackets extended from the Bridge slab to ground surface or 2 ft below ground surface.  The 

average existing pile tip elevations and driven values shown on the 1949 “As-Built” General Plan 

are summarized,” in Table 2. 
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Table 2.  Mormon Slough Bridge (Br. No. 29-0119 R/L) Average Pile Tip Elevation and Driven 

Bearing Values per 1949 “As-Built” General Plan. 

 

Bridge 29-0119 Left 

 Abut 1 Bent 2 Bent 3 Bent 4 Abut 5 

Average Elevation 

(feet) 
-1.7 -3.6 -5.0 -6.1 -2.8 

Average Driven 

Bearing Value (kips) 
124 131 131 117 130 

Bridge 29-0119 Right 

 Abut 1 Bent 2 Bent 3 Bent 4 Abut 5 

Average Elevation 

(feet) 
-2.9 -2.3 -5.8 -5.7 -0.1 

Average Driven 

Bearing Value (kips) 
135 141 129 126 128 

Table 2 from Foundation Recommendations dated July 18, 2000. 

 

The Mormon Slough Bridge (Br. No. 29-0119 R/L) was widened in 2003 in the median and on the 

exterior of the left and right bridges.  Driven 140 kip, 16-inch diameter octagonal precast concrete Slab 

Bridge pile extensions were used for foundation support for the widening.  Driving records were not 

available for the widening.  Tables 3 and 4 are based on the foundation reports for the widening.  Table 3 

is the Pile Data Table from the Foundation Recommendations dated July 18, 2000, for widening on the 

exterior of the bridges.  Table 4 is the Pile Data Table from Revised Foundation Recommendation dated 

October 11, 2000 for the widening in the median.  According to the two reports, all piles at Abutment 1 

and Abutment 5 are to be driven in pre-drilled holes in accordance with Section 49-1.06 of the Standard 

Specifications, not to extend below elevation 14 feet.  All piles at Pier 2, Pier 3, and Pier 4 may be driven 

utilizing drilling to assist driving in accordance with Section 49-1.05, “Driving Equipment,” of the 

Standard Specifications.  The drilling to assist driving shall not extend below elevation 14 feet.  Water 

jetting methods were not allowed. 
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Table 3.  Pile Data Table for the 2003 Exterior Widening of Mormon Slough Bridge 

(Br. No. 29-0119 R/L) 

 

Location Pile Type 

Design 

Loading 

(kips) 

Nominal Resistance Design Pile 

Tip Elevations 

(ft) 

Specified Pile 

Tip Elevations 

(ft) 
Compression 

(kips) 

Tension 

(kips) 

Abut 1 
16-inch 

Octagonal 
107 214 0 -14.1 -14.1 

Pier 2 
16-inch 

Octagonal 
107 214 0 -13.1 -13.1 

Pier 3 
16-inch 

Octagonal 
107 214 0 -13.1 -13.1 

Pier 4 
16-inch 

Octagonal 
107 214 0 -13.1 -13.1 

Abut 5 
16-inch 

Octagonal 
107 214 0 -10.2 -10.2 

 

Table 4.  Pile Data Table for the 2003 Median Widening of Mormon Slough Bridge 

(Br. No. 29-0119 R/L) 

 

Location Pile Type 
Design 

Loading 

Nominal Resistance Design Pile 

Tip Elevations 

(ft) 

Specified Pile 

Tip Elevations 

(ft) 
Compression 

(kips) 

Tension 

(kips) 

Abut 1 
16-inch 

Octagonal 
169 338 0 -18.4 -18.4 

Pier 2 
16-inch 

Octagonal 
197 394 0 -25.3 -25.3 

Pier 3 
16-inch 

Octagonal 
197 394 0 -25.3 -25.3 

Pier 4 
16-inch 

Octagonal 
197 394 0 -25.3 -25.3 

Abut 5 
16-inch 

Octagonal 
169 338 0 -18.4 -18.4 

 

Foundation Recommendations 

 

The proposed widening of Mormon Slough Bridge (Br. No. 29-0119 R/L), as indicated on the 

General Plan dated August 2, 2010, may be supported on driven octagonal concrete piles at all 

support locations.  

 

The recommended specified pile tip elevations are dependent on a combination of pre-drilling 

and drilling to assist driving to elevation +9.3 feet.  Refer to Construction Consideration notes 3 

and 4. 
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The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by Chris Udarbe from the Office of Bridge Design, Branch 17 in an email on April 20, 2011.  

Refer to Table 5 for the Abutment Foundation Design Recommendations, Table 6 for the Pier 

Foundation Design Recommendations and Table 7 for the Pile Data Table. 

 

Table 5. Abutment Foundation Design Recommendations for 

Mormon Slough Bridge (Widen) (Br. No. 29-0119 R/L) 

 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I 

Limit State Load (kips) 

per Support 

LRFD Service-I 
Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip 

Elevation 
(ft) 

Nominal Driving 

Resistance 
Required (kips) 

Total Permanent 

Abut. 1 
16-inch 

Octagonal 
26.9 55 35 55 110 -16.0 (a) -16.0 110 (3) 

Abut. 5 
16-inch 

Octagonal 
26.9 55 35 55 110 -11.2 (a) -11.2 110 (3) 

Notes: 

1) Design tip elevations are controlled by: (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) Nominal Driving Resistance provided assumes groundwater at bottom of channel at time of driving. 
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Table 6. Pier Foundation Design Recommendations for the Mormon Slough Bridge 

(Widen) (Br. No. 29-0119 R/L) 

 

Pier Foundations Design Recommendations 

Support 
Location 

Pile Type 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit 

State  
Load per 

Support 

(kips) 

Total 
Permissible 

Support 

Settlement 
(inches) 

Required Factored Nominal Resistance 

(kips) 

Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 
Driving 

Resistance 

Required 
(kips) 

Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Pier 2 
16-inch 

Octagonal 
19.3 75 1 137 0 72 N/A 

-25.0 (a-I) 
-10.0 (a-II) 

-25.0 440 (4) 

Pier 3 
16-inch 

Octagonal 
16.0 75 1 137 0 72 N/A 

-25.0 (a-I) 
-11.0 (a-II) 

-25.0 440 (4) 

Pier 4 
16-inch 

Octagonal 
19.3 75 1 137 0 72 N/A 

-25.0(a-I) 

-11.0 (a-II) 
-25.0 440 (4) 

    Notes:  1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), (a-II) Compression (Extreme Event). 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

4) Nominal Driving Resistance provided assumes groundwater at bottom of channel at time of driving. 

 

Table 7. Pile Data Table for the Mormon Slough Bridge (Widen) (Br. No. 29-0119 R/L) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 
Elevation 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving Resistance 

(kips) Compression Tension 

Abut. 1 16-inch Octagonal 110 0 -16.0 (a) -16.0 410 (5) 

Pier 2 16-inch Octagonal 200 N/A -25.0 (a) -25.0 440 (5) 

Pier 3 16-inch Octagonal 200 N/A -25.0 (a) -25.0 440 (5) 

Pier 4 16-inch Octagonal 200 N/A -25.0 (a) -25.0 440 (5) 

Abut. 5 16-inch Octagonal 110 0 -11.2 (a) -11.2 410 (5) 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression. 

2) Design tip elevations for Bents are controlled by: (a) Compression. 

3) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

4) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

5) Nominal Driving Resistance provided assumes groundwater at bottom of channel at time of driving.  
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General Notes to Designer 

 

1. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands, the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

 

Construction Considerations 

 

 

1. Groundwater was encountered during the subsurface investigation and should be 

considered during all phases of construction and pile installation. Groundwater surface 

elevation is subject to seasonal fluctuations.  Groundwater may occur higher or lower than 

indicated on the Log of Test Boring Sheets (LOTB) at the time of construction. 

 

2. Dense to very dense soil was encountered at many of the support locations, as shown on the 

Logs of Test Borings. Depending upon the pile driving system selected by the contractor, 

hard and erratic driving conditions may be experienced due to this condition. 

 

3. All support piles are to be driven in pre-drilled holes at Abutment 1 and Abutment 5 

locations.  The predrilling shall be in accordance with Section 49-1.06 of the Standard 

Specifications, “Predrilled Holes,” and shall not extend below elevation +9.3 feet. 

 

4. At the Pier 2, Pier 3, and Pier 4 support locations, all piles may be driven utilizing drilling 

to assist driving in accordance with Section 49-1.05, “Driving Equipment,” of the Standard 

Specifications.  The drilling to assist driving shall not extend below elevation, +9.3 feet.  

Water jetting methods shall not be allowed. 

 

5. The concrete piles should be driven to the specified tip elevations with minimal 

interruptions in order to minimize an increase in driving resistance due to soil setup. 

 

6. At the Engineer‟s option, if the piles are driven to a depth that is within 5.0 feet of the 

specified tip and two times the required pile acceptance criteria is achieved, the pile tip 

elevation may be considered adequate and the excess pile length cut-off.  Refer to the 

Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile 

acceptance criteria.  
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Mormon Slough Bridge (widen) Latitude 37.9490

Bridge No. 29-0119 Longitude -121.2372 Control Envelope

EFIS 0

Period (s) Sa(g)

0.010 0.289

0.020 0.334

0.030 0.380

0.050 0.426

0.075 0.472

0.100 0.518

0.120 0.567

0.150 0.616

0.200 0.665

0.250 0.659

0.300 0.652

0.400 0.595

0.500 0.539

0.750 0.442

1.000 0.345

1.500 0.265

2.000 0.186

3.000 0.118

4.000 0.082

5.000 0.067

Deterministic Procedure Data

Fault Great Valley fault 7 Rrup 35 km

Fault ID 25 Rjb 35 km

Style R Rx 35 km

Mmax 6.7 VS30 270 m/s

Dip 15 deg Z1.0 N/A m

ZTOR 7 km Z2.5 N/A km

Notes

Please note the Design ARS curve is based on USGS 5% Probability of Exceedance in 50 Years (975 Years Return Period).
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed replacement of Mariposa Road Overcrossing (Br. No. 29-0157) with the Mariposa 

Road Overcrossing (Br. No. 29-0325) located on State Route 99 at PM 16.70, in San Joaquin 

County, California, in the City of Stockton.  This Foundation Report supercedes and replaces the 

Foundation Report for Mariposa Road Overcrossing (Replace) dated August 1, 2011. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Mariposa Road Overcrossing (Br. No. 29-0325) will cross over the newly widened 

State Route 99.  The proposed new overcrossing will be a continuous two span cast-in-place 

prestressed box girder type structure.  The length of the overcrossing will be approximately 

307.3 feet and the width will be approximately 105.0 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September and October 2010).  With regards to the 

foundation recommendations provided in this report, elevations are based on the NGVD29 

vertical datum, and horizontal coordinates are based on the NAD83 horizontal datum, unless 

otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September and 

October 2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately a 

depth of 121.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration 
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Test (SPT) sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A 

summary of the borings drilled during the subsurface investigation is included below in Table 1. 

 

Table 1. The 2010 Subsurface Exploration Summary for Mariposa Road OC  

(Br. No. 29-0325) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/9/2010 B-47 Safety 73 27.8 111.5 

RC-10-002 10/6/2010 Acker  Auto 77 27.3 121.5 

 

 

For subsurface data and boring locations, please refer to the Log of Test Borings and the As-

Built Log of Test Borings for detailed observations, information and conditions.   

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analysis.  Refer to the 

Corrosion Evaluation section of this report for information concerning corrosion test results.  In 

addition to the corrosion tests, the following tests were performed on selected samples: particle 

analysis (sieve and/or hydrometer) and Atterberg limits (liquid limit, plastic limit and plasticity 

index).  All tests were performed in general accordance with American Society for Testing and 

Materials (ASTM) standards or California Test Methods (CTM).   

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 
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The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense, dense and very dense clayey 

sand, silt, poorly graded sand with silt, silty sand, sandy silt, well graded sand, silty sand with 

gravel, silt with sand, and well graded sand with silt and gravel.  The cohesive soil consists of 

stiff, very stiff and hard fat clay with sand, lean clay, lean clay with sand, sandy lean clay and 

sandy silty clay. 

 

The As-Built LOTB shows two 2.5 inch rotary borings and three penetration borings completed 

in September 1955.  There are also two sets of soil descriptions of the cuttings from the cast in 

drilled hole piles.  The 1955 As-Built LOTB shows the material encountered during the 

subsurface investigation is described generally as slightly compact, compact, and dense clayey 

silt, silt, silty sand, sand, sandy silt, and stiff silty clay.  This material extends to the maximum 

depth explored of approximately 50 feet (elevation -23 feet). 

 

Groundwater 

 

During the 2010 subsurface investigation, RC-10-001 was finished as an open stand pipe 

piezometer.  Groundwater elevations were subsequently measured in borehole RC-10-001 on 

September 17, 2010 and April 7, 2011.  RC-10-002 was completed and left open for at least 24 

hours.  The groundwater elevation was then measured in borehole RC-10-002 just prior to being 

backfilled with a neat cement grout on October 7, 2010.  Table 2 lists the elevations of the 

observed water levels. 

 

Table 2. Groundwater Measurement Data 

 

Piezometer 

Location 

Groundwater 

Elevation 

on 9/17/10 

 (ft) 

Groundwater 

Elevation 

on 4/7/11 

 (ft) 

Groundwater 

Elevation 

on 10/7/10 

 (ft) 

RC-10-001 -25.5 -22.1 - 

RC-10-002 - - -25.8 

 

 

According to the 1958 As-Built LOTB, no groundwater was encountered during the 1955 

subsurface investigation. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB and As-Built LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site, since the bridge does not span a watercourse. 
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Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 3 for specific test results.   

 

Table 3.  Corrosion Test Summary of the Composite Samples for Mariposa Road OC 

(Br. No. 29-0325) 

 

 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault No. 7 (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of 

the bridge site, and the rupture distance from the fault plane to the bridge site is estimated to be 

22 miles.  The fault is referred to as a reverse fault. 

 

Based on the recent 2010 Log of Test Borings, a Vs30 (average shear wave velocity for the top 

approximate 100 feet of soil) was estimated by using the SPT blow counts and the correlation 

formulas to be 920 feet /second.   

 

Using the above shear wave velocity, the ground motion generated from the probabilistic method 

is higher than the statewide minimum requirements and the nearby active fault.  Therefore, the 

design ARS curve is based on the USGS 5% probability of exceedance in 50 years which 

corresponds to a return period of 975 years.  The ARS curve with an estimated peak ground 

acceleration of 0.29g is attached.   

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event. 

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702290 Abutment 1 RC-10-001 16.5-21.5 7.84 1450 N/A N/A 

C702291 Abutment 1 RC-10-001 56.5-61.5 7.95 2964 N/A N/A 
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The potential for surface rupture at the site due to fault movement is considered insignificant 

since there are no known faults projecting towards or passing directly through the project site. 

 

As-Built Foundation Data 

 

The As-Built records indicates that the existing bridge foundations consist of a combination of 

driven Alternative Type “V” piles and cast-in-drilled-hole (CIDH) piles with an estimated pile 

tip elevation of -10.0 feet and a design load of 45 tons at all support locations.   

 

Foundation Recommendations 

 

The proposed Mariposa Road OC (Br. No. 29-0325), as indicated on the General Plan dated May 

6, 2011, may be supported on 24 inch cast-in-drill-hole (CIDH) piles at all support locations.  

 

The nominal geotechnical resistances of the CIDH piles at all support locations for the bridge 

replacement are based on side resistance. 

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

on the Foundation Design Data Sheet dated September 22, 2011 by Ramon Reyes from the 

Office of Bridge Design, Branch 17.  Refer to Table 4 for the Abutment Foundation Design 

Recommendations, Table 5 for the Pier Foundation Design Recommendations and Table 6 for 

the Pile Data Table. 

 

Table 4. Abutment Foundation Design Recommendations for the Mariposa Road OC 

(Br. No. 29-0325) 

 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-I  
Limit State Load (kips)  

per Support 

LRFD Service-I  

Limit State Total Load 

(kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip  
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Total Permanent 

Abut. 1 24 inch CIDH 36.05 5364 3752 204 410 -18.0 (a) -18.0 

Abut. 3 24 inch CIDH 36.17 5103 3558 204 410 -18.0 (a) -18.0 

Notes: 

1) Design tip elevations are controlled by Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 
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Table 5. Bent Foundation Design Recommendations for the Mariposa Road OC 

(Br. No. 29-0325) 

 

Bent Foundations Design Recommendations 

Support 

Location 

Pile 

Type 

Cut-off 
Elevation 

(ft) 

Service-I 

Limit 
State  

Load per 
Support 

(kips) 

Total 

Permissible 
Support 

Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 
Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Bent 2 
24 inch 

CIDH 
23.42 1882 1 357 0 230 0 

-29.0 (a-I) 

 (a-II) 
 

-29.0 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), and (a-II) Compression (Extreme Event), 

respectively. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevation for Lateral Load. 

 

Table 6. Pile Data Table for the Mariposa Road OC (Br. No. 29-0325) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 
(ft) 

Specified Tip 

Elevation 
(ft) Compression Tension 

Abut. 1 24 inch CIDH 410 0 -18.0 (a) -18.0 

Bent 2 24 inch CIDH 510 0 -29.0 (a) -29.0 

Abut. 3 24 inch CIDH 410 0 -18.0 (a) -18.0 

Notes:  

1) Design tip elevations for Abutments are controlled by (a) Compression. 

2) Design tip elevations for Bents are controlled by: (a) Compression. 

3) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement.   

4) The specified tip elevation shall not be raised above the design tip elevation for Lateral Load. 

 

 



Mr. Gary Joe  Foundation Report 

November 14, 2011  Mariposa Road OC 

Page 7  Br. No. 29-0325 

 EA 10-3A1001 

 EFIS 1000000409 

 

“Caltrans improves mobility across California”  

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

 

Construction Considerations 

 

1. A 30-day fill delay period is recommended for the Abutment 1 and Abutment 3 locations. 

Piles may be drilled at these support locations after the completion of the settlement period. 

 

2. Groundwater was encountered during the subsurface investigation and should be 

considered during all phases of construction and pile installation. Groundwater surface 

elevation is subject to seasonal fluctuations.  Groundwater may occur higher or lower than 

indicated on the Log of Test Boring Sheets (LOTB) at the time of construction.  If water is 

present in the drilled hole at the time of construction and cannot be controlled, the 

Contractor shall place concrete using slurry displacement. 

 

3. Concrete placement for construction of CIDH piling shall be performed within a period of 

24 hours starting from the time the drilling of the shaft to the specified tip elevation and 

minimum diameter has been completed. 

 

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 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. Log of Test Borings (Mariposa Road OC, Br. No. 29-0325). 

 

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

contractors are: 

A. Revised Foundation Report (Mariposa Road OC, Br. No. 29-0325) dated November 

14, 2011. 

 

  





Mariposa Rd OC (Replacement) Latitude 37.9338

Bridge No. 29-0325 Longitude -121.2340 Control Probabilistic

EFIS 10-00000433

Period (s) Sa(g)

0.000 0.291

0.020 0.339

0.030 0.387

0.050 0.434

0.075 0.482

0.100 0.530

0.120 0.579

0.150 0.628

0.200 0.677

0.250 0.668

0.300 0.659

0.400 0.598

0.500 0.537

0.750 0.438

1.000 0.340

1.500 0.261

2.000 0.182

3.000 0.115

4.000 0.080

5.000 0.065

Deterministic Procedure Data

Fault Great Valley fault 7 Rrup 35.0 km

Fault ID 25 Rjb 34.0 km

Style R Rx 34.0 km

Mmax 6.7 VS30 280 m/s

Dip 15 deg Z1.0 N/A m

ZTOR 7 km Z2.5 N/A km

Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Exceedance in 50 years (975 years return period).
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed replacement of Main Street Overcrossing (Br. No. 29-0121) with the Main Street 

Overcrossing (Br. No. 29-0327) located on State Route 99 at PM 18.15, in San Joaquin County, 

California, in the City of Stockton.  This foundation report supersedes and replaces the 

Foundation Report for Main Street Overcrossing Replacement dated August 1, 2011. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Main Street Overcrossing (Replace) (Br. No. 29-0327) will cross over the newly 

widened State Route 99.  The proposed new overcrossing will be a two continuous span cast-in-

place prestressed box girder type structure.  The length of the overcrossing will be approximately 

200.0 feet and the width will be approximately 86.0 feet. 

     

The following foundation recommendations are based on the subsurface information gathered 

during a subsurface investigation in September 2010.  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 

121.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test 

(SPT) sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of 

the borings drilled during the subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary for Main Street OC (Replace) 

(Br. No. 29-0327) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/14/2010 Acker  Auto 77 15.6 121.5 

RC-10-002 9/28/2010 Acker Auto 77 16.1 121.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), Atterberg limits (liquid limit, plastic limit and 

plasticity index), and moisture content.  All tests were performed in general accordance with 

American Society for Testing and Materials (ASTM) standards or California Test Methods 

(CTM).  Laboratory test results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998). 

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense and dense silt, clayey sand, sandy 

silt, silty sand, poorly graded sand, and poorly graded sand with silt/clay.  The cohesive soil 

consists of stiff, very stiff and hard lean clay, lean clay with sand, and sandy lean clay. 

 

There are no As-Built Log of Test Borings (LOTB) for the existing bridge (Br. No. 29-0121). 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions.  These sheets will be forwarded once completed. 
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Groundwater 

 

During the 2010 subsurface investigation, one borehole was completed and left open for at least 

24 hours.  The groundwater elevation was then measured at borehole RC-10-002 just prior to 

being backfilled with a neat cement grout.  Groundwater was measured at elevation -29.0 ft on 

September 29, 2010. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, groundwater 

usage patterns and upstream stream flow regulation and diversions.  For more details, please 

refer to the LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   

 

Table 2.  Corrosion Test Summary of the Composite Samples for Main Street OC 

(Replace) (Br. No. 29-0327) 

 

 

 

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C639892 Abutment 1 RC-10-001 8-10 6.77 2242 N/A N/A 

C639893 Abutment 1 RC-10-001 52-55 7.49 6711 N/A N/A 

C639894 Abutment 3 RC-10-002 27-29 7.64 2115 N/A N/A 
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Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley fault (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance from the fault plane to the bridge site is estimated to be 22.4 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the project specific log of test borings, a VS30 (average shear wave velocity for the top 

100 feet of soil) was estimated be to 920 feet per second by using the SPT blow counts and the 

correlation formulas.   

 

Using the above shear wave velocity, the spectral acceleration (SA) generated from the 

probabilistic method is higher than both the statewide minimum SA and the SA generated by the 

Great Valley fault.  As a result, the attached ARS curve is based on the 5% probability of 

exceedance in 50 years (975 years return period).  Please note that SA for the probabilistic 

method was obtained from the "USGS 2008 Interactive Deaggregation (Beta)" web site.    The 

design ARS curve with an estimated peak ground acceleration of 0.29g is attached.   

 

Our office also performed a liquefaction analysis. The results indicate minimal potential for 

liquefaction during a strong ground shaking.   

 

Furthermore, the potential for surface rupture at the site due to fault movement is considered 

insignificant since there are no known faults projecting towards or passing directly through the 

project site. 

 

As-Built Foundation Data 

  

Main Street Overcrossing (Br. No. 29-0121) is a 125 foot 5 ¾ inch, two span bridge over highway 99.  

Based on the As-Built Foundation Plan, Abutment Details, and Bent Details dated July 28, 1947, the 

bridge is supported on spread footings at elevation 10.0 ft with a design load of 4 tsf. 

 

Foundation Recommendations 

 

The proposed Main Street OC (Replace) (Br. No. 29-0327), as indicated on the General Plan 

dated June 8, 2011, may be supported on 14x89 H-piles at all support locations.  

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by Chris Udarbe and Rene Coria from the Office of Bridge Design, Branch 17 in emails dated 

May 11, 2011 and May 25, 2011.  Refer to Table 3 for the Abutment Foundation Design 

Recommendations, Table 4 for the Bent Foundation Design Recommendations and Table 5 for 

the Pile Data Table. 
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Table 3.  Abutment Foundation Design Recommendations for Main Street OC (Replace) 

(Br. No. 29-0327) 

 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I  

Limit State Load (kips)  

per Support 

LRFD Service-I  
Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip 

Elevation 
(ft) 

Nominal Driving 

Resistance  
Required (kips) 

Total Permanent 

Abut. 1 HP14x89 17.62 3345 2938 79.6 160 -20.0 (a) -20.0 160 

Abut. 3 HP14x89 17.38 3318 2911 79.0 160 -20.0 (a) -20.0 160 

Notes: 

1) Design tip elevations are controlled by:  (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

 

Table 4.  Bent Foundation Design Recommendations for Main Street OC (Replace) 

(Br. No. 29-0327) 

 

Bent Foundations Design Recommendations 

Support 

Location 

Pile 

Type 

Cut-off 

Elevation 
(ft) 

Service-I 

Limit 
State  

Load per 

Support 

(kips) 

Total 

Permissible 

Support 
Settlement 

(inches) 

Required Factored Nominal Resistance 

(kips) 

Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 
(ft) 

Nominal 

Driving 

Resistance 
Required 

(kips) 

Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Bent 2 HP14x89 12.22 1441 1 264 0 163 0 
-47.0 (a-I) 

-20.0 (a-II) 
-47.0 380 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit), and (a-II) Compression (Extreme Event). 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 
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Table 5. Pile Data Table for Main Street OC (Replace) (Br. No. 29-0327) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 HP14x89 160 0 -20.0 (a) -20.0 160 

Bent 2 HP14x89 380 0 -47.0 (a) -47.0 380 

Abut. 3 HP14x89 160 0 -20.0 (a) -20.0 160 

Notes:  

1) Design tip elevations for Abutments are controlled by (a) Compression. 

2) Design tip elevations for Bents are controlled by: (a) Compression. 

3) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

4) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

5) “H” piles to be driven within 10 feet horizontal distance of the existing CSMUD sewer line at Abutment 1 shall be driven to 

a specified tip elevation of -27.0 ft. 

 

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings in plan view as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands, the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. All newly placed embankment fill shall undergo a minimum settlement period of 30 days 

prior to driving any support piles. 

 

2. The steel H-piles should be driven to the specified tip elevations with minimal interruptions 

in order to minimize an increase in driving resistance due to soil setup. 

 

3. Groundwater was encountered during the subsurface investigation and should be 

considered during all phases of construction and pile installation. Groundwater surface 

elevation is subject to seasonal fluctuations.  Groundwater may occur higher or lower than 

indicated on the Log of Test Boring Sheets (LOTB) at the time of construction. 

 

4. At the Engineer’s option, if the H-piles are driven to a depth that is within 5.0 feet of the 

specified tip and two times the required pile acceptance criteria is achieved, the pile tip 
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elevation may be considered adequate and the excess pile length cut-off.  Refer to the 

Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile 

acceptance criteria.  

 

5. “H” piles to be driven within 10 feet horizontal distance of the existing CSMUD 12-inch 

sewer line located below Abutment 1 of the Main Street Overcrossing shall be driven in 

predrilled holes per Standard Specifications 49-1.06.  Predrilled holes are to extend 10 feet 

below the existing CSMUD sewer line invert elevation 16.0 feet.  Predrilled holes shall 

extend to elevation 6.0 feet.  “H” piles to be driven within 10 feet horizontal distance of the 

existing CSMUD sewer line at Abutment 1 shall be driven to a specified tip elevation of -

27.0 ft.  If it is determined that the CSMUD sewer line invert elevation is lower than 16.0 

feet, the Office of Geotechnical Design-North should be contacted for additional 

recommendations.  

 

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 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. Log of Test Borings (Main Street OC (Replace), Br. No. 29-0327). 

 

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

Contractors are: 

A. Revised Foundation Report (Main Street OC (Replace), Br. No. 29-0327) dated 

January 30, 2012. 
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Bridge No. 29-0327 Longitude -121.2388 Control Probabilistic
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Period (s) Sa(g)
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5.000 0.065

Deterministic Procedure Data

Fault Great Valley fault 7 Rrup 36 km

Fault ID 25 Rjb 35 km

Style R Rx 35 km

Mmax 6.7 VS30 280 m/s

Dip 15 deg Z1.0 N/A m

ZTOR 7 km Z2.5 N/A km

Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Exceedance in 50 years (975 years return period).
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          Br. No. 29-0329 

   E.A. 10-3A1001 

   EFIS 1000000409 

Attn:  Chris Udarbe 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Dr. Martin Luther King Jr. Blvd. Overcrossing 
 

“Caltrans improves mobility across California”  
 

Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed replacement of the East 26–North 99 Connector (Br. No. 29-0120G) with the Dr. 

Martin Luther King Jr. Blvd. Overcrossing (Br. No. 29-0329) located on State Route 99 at PM 

18.02, in San Joaquin County, California, in the City of Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Dr. Martin Luther King Jr. Blvd. Overcrossing (Br. No. 29-0329), will cross over 

the newly widened State Route 99.  The proposed new overcrossing will be a continuous two 

span cast-in-place prestressed box girder type structure.  The length of the overcrossing will be 

approximately 264.0 feet and the width will be approximately 63.0 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 

121.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test 

(SPT) sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of 

the borings drilled during the subsurface investigation is included below in Table 1. 
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Table 1.  The 2010 Subsurface Exploration Summary for Dr. Martin Luther King Jr. Blvd 

Overcrossing (Br. No. 29-0329) 

 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/15/2010 Acker  Auto 77 14.07 121.5 

RC-10-002 9/29/2010 Acker Auto 77 15.59 121.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), Atterberg limits (liquid limit, plastic limit and 

plasticity index), and moisture content.  All tests were performed in general accordance with 

American Society for Testing and Materials (ASTM) standards or California Test Methods 

(CTM).  Laboratory test results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998). 

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense and dense clayey sand, poorly 

graded sand with silt/clay, silty sand, and sandy silt.  The cohesive soil consists of medium stiff, 

stiff, very stiff and hard lean clay, lean clay with sand, and sandy lean clay. 

 

There are no As-Built Log of Test Borings (LOTB) for the existing bridge (Br. No. 29-0120G). 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions.  These sheets will be forwarded once completed. 



Mr. Gary Joe  Foundation Report 

August 2, 2011  Dr. Martin Luther King Jr. Blvd  
Page 3  Overcrossing 

  Br. No. 29-0329                          

  EA 10-3A1001 

 EFIS 1000000409 

 

“Caltrans improves mobility across California”  

Groundwater 

 

During the 2010 subsurface investigation, two boreholes were completed and left open for at 

least 24 hours.  Groundwater elevations were then measured in boreholes RC-10-001 and RC-10-

002 just prior to being backfilled with a neat cement grout.  Table 2 lists the elevations of the 

observed water levels on September 16, 2010 in RC-10-001 and September 30, 2010 in RC-10-

002. 

 

Table 2. Groundwater Measurement Data 

 

Piezometer 

Location 

Groundwater 

Elevation 

on 9/16/10 

 (ft) 

Groundwater 

Elevation 

on 9/30/10 

 (ft) 

RC-10-001 -22.9 - 

RC-10-002 - -27.5 

 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, groundwater 

usage patterns and upstream stream flow regulation and diversions.  For more details, please 

refer to the LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 3 for specific test results.   
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Table 3.  Corrosion Test Summary of the Composite Samples for  

Dr. Martin Luther King Jr. Blvd OC.  (Br. No. 29-0329) 

 

 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley fault (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance from the fault plane to the bridge site is estimated to be 22.2 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the project specific log of test borings, a VS30 (average shear wave velocity for the top 

100 feet of soil) was estimated be to 920 feet per second by using the SPT blow counts and the 

correlation formulas.   

 

Using the above shear wave velocity, the spectral acceleration (SA) generated from the 

probabilistic method is higher than both the statewide minimum SA and the SA generated by the 

Great Valley fault.  As a result, the attached ARS curve is based on the 5% probability of 

exceedance in 50 years (975 years return period).  Please note that SA for the probabilistic 

method was obtained from the "USGS 2008 Interactive Deaggregation (Beta)" web site.    The 

design ARS curve with an estimated peak ground acceleration of 0.29g is attached.   

 

Our office also performed a liquefaction analysis. The results indicate minimal potential for 

liquefaction during a strong ground shaking.   

 

Furthermore, the potential for surface rupture at the site due to fault movement is considered 

insignificant since there are no known faults projecting towards or passing directly through the 

project site. 

 

As-Built Foundation Data 

 

According to the As-Built Plans, the existing structure is supported on spread footings at all 

support locations.  The bottom of footing elevation for the spread footings is 10.0 feet at 

Abutment 1, Bent 2, and Abutment 3 locations.  The bottom of footing elevation for the spread 

footing is 23.0 and 17.0 feet at the wingwall locations.  A maximum allowable footing pressure 

of 4 tons per square foot (tsf) was used for support at all support locations. 

  

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702290 Abutment 1 RC-10-001 16.5-21.5 7.84 1450 N/A N/A 

C702291 Abutment 1 RC-10-001 56.5-61.5 7.95 2964 N/A N/A 
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Foundation Recommendations 

 

The proposed Dr. Martin Luther King Jr. Blvd. OC (Br. No. 29-0329) as indicated on the 

General Plan dated May 4, 2011, may be supported on 14x89 H-piles at all support locations.  

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by Chris Udarbe from the Office of Bridge Design, Branch 17 in an email dated April 20, 2011.  

Refer to Table 4 for the Abutment Foundation Design Recommendations, Table 5 for the Bent 

Foundation Design Recommendations and Table 6 for the Pile Data Table. 

 

Table 4. Abutment Foundation Design Recommendations for Dr. Martin Luther King Jr. 

Blvd. OC.  (Br. No. 29-0329) 

 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-I  

Limit State Load (kips)  
per Support 

LRFD Service-I  

Limit State Total Load 

(kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip  
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal Driving 
Resistance  

Required (kips) 

Total Permanent 

Abut. 1 HP14x89 25.75 2102 1802 133 270 (a) -39.0 -39.0 270 

Abut. 3 HP14x89 22.5 3183 2188 140 280 (a) -35.0 -35.0 280 

Notes: 

1) Design tip elevations are controlled by: (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

 

Table 5. Bent Foundation Design Recommendations for Dr. Martin Luther King Jr. Blvd. 

OC  (Br. No. 29-0329) 

 

Bent Foundations Design Recommendations 

Support 

Location 

Pile 

Type 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit 

State  

Load per 

Support 

(kips) 

Total 
Permissible 

Support 

Settlement 
(inches) 

Required Factored Nominal Resistance 

(kips) 

Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 
Driving 

Resistance 

Required 
(kips) 

Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Bent 2 HP14x89 9.5 1355 1 170 0 120 0 
-40 (a-I) 

-21.0 (a-II) 
-40.0 250 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit) and (a-II) Compression (Extreme Event). 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 
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Table 6. Pile Data Table for Dr. Martin Luther King Jr. Blvd. OC (Br. No. 29-0329) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 
(ft) 

Specified Tip 

Elevation 
(ft) 

Nominal 

Driving Resistance 
(kips) Compression Tension 

Abut. 1 HP14x89 270 0 -39.0 (a) -39.0 270 

Bent 2 HP14x89 250 0 -40.0 (a) -40.0 250 

Abut. 3 HP14x89 280 0 -35.0 (a) -35.0 280 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression. 

2) Design tip elevations for Bents are controlled by: (a) Compression. 

3) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

4) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

 

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands, the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. All newly placed embankment fill shall undergo a minimum settlement period of 30 days 

prior to driving any support piles. 

 

2. The steel H-piles should be driven to the specified tip elevations with minimal interruptions 

in order to minimize an increase in driving resistance due to soil setup. 

 

3. Groundwater was encountered during the subsurface investigation and should be 

considered during all phases of construction and pile installation. Groundwater surface 

elevation is subject to seasonal fluctuations.  Groundwater may occur higher or lower than 

indicated on the Log of Test Boring Sheets (LOTB) at the time of construction. 

 

4. Dense soil was encountered at many of the support locations, as shown on the Logs of Test 

Borings. Depending upon the pile driving system selected by the contractor, hard and 

erratic driving conditions may be experienced due to this condition. 
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5. Piles to be driven through fill embankment at Abutment 1 and Abutment 3 are to be placed in 

predrilled holes to elevation 15.0 feet per Caltrans Standard Specifications 49-1.06. 

 

6. At the Engineer’s option, if the steel H-piles that are driven to a depth that is within 5.0 feet 

of the specified tip and two times the required pile acceptance criteria is achieved, the pile  

tip elevation may be considered adequate and the excess pile length cut-off.  Refer to the 

Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile 

acceptance criteria.  

 

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 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. Log of Test Borings (Dr. Martin Luther King Jr. Blvd. OC, Br. No. 29-0329). 

 

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

Contractors are: 

A. Foundation Report (Dr. Martin Luther King Jr. Blvd. OC, Br. No. 29-0329) dated 

August 2, 2011. 
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Dr. Martin Luther King Jr. Blvd OC Latitude 37.9525

Bridge No. 29-0329 Longitude -121.2384 Control Probabilistic

EFIS 10-0000409

Period (s) Sa(g)

0.010 0.288

0.020 0.334

0.030 0.381

0.050 0.427

0.075 0.474

0.100 0.520

0.120 0.570

0.150 0.620

0.200 0.669

0.250 0.660

0.300 0.650

0.400 0.590

0.500 0.530

0.750 0.433

1.000 0.336

1.500 0.259

2.000 0.182

3.000 0.115

4.000 0.080

5.000 0.065

Deterministic Procedure Data

Fault Great Valley fault 7 Rrup 35.7 km

Fault ID 25 Rjb 20.4 km

Style R Rx 7.4 km

Mmax 6.7 VS30 280 m/s

Dip 15 deg Z1.0 N/A m

ZTOR 7 km Z2.5 N/A km

Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Exceedance in 50 years (975 years return period).
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 Be energy efficient! 

 

To: MR. GARY JOE      Date: August 31, 2011 

 BRANCH CHIEF 
 Division of Engineering Services     

 Structural Design-Mail Station 9    File: 10-SJ-99-PM 19.41 

Office of Bridge Design Central-Branch 17 Golden Gate Avenue 

Overcrossing (New) 

          Br. No. 29-0330 

          Connecting Wall 

          Br. No. 29E0003 

   E.A. 10-3A1001 

   (Proj.#1000000409) 

Attn:  Marc Friedheim 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Golden Gate Avenue OC 
 

“Caltrans improves mobility across California”  
 

Project Description/Scope of Work 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed new Golden Gate Avenue Overcrossing (Br. No. 29-0330) and associated Connecting 

Wall (Br. No. 29E0003) located on State Route 99 at PM 19.41, in San Joaquin County, 

California, in the City of Stockton.   

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed new Golden Gate Avenue Overcrossing (Br. No. 29-0330) will cross over the 

newly widened State Route 99.  The proposed new overcrossing will be a three continuous span 

cast-in-place prestressed box girder type structure.  The length of the overcrossing will be 

approximately 348.5 feet and the width will be approximately 88.0 feet.  The Connecting Wall 

will be approximately 33.0 feet in length and will connect proposed Golden Gate Avenue 

Overcrossing (Br. No. 29-0330) and proposed adjacent East Stockton Underpass (Br. No. 29-

0326). 

 

The following foundation recommendations are based on the subsurface information gathered 

during the recent subsurface investigations (October through November 2010).  With regards to 

the foundation recommendations provided in this report, elevations are based on the NGVD29 

vertical datum, and horizontal coordinates are based on the NAD83 horizontal datum, unless 

otherwise noted. 

 

The following Department of Transportation, Caltrans records and resources were considered 

during the preparation of the Foundation Report: 
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 General Plan sheet for the Golden Gate Avenue OC (Br. No. 29-0330) dated June 7, 

2011. 

  Foundation Plan sheet for the Golden Gate Avenue OC (Br. No. 29-0330) dated June 8, 

2011. 

 Abutment Details No. 3 sheet for the Golden Gate Avenue OC (Br. No. 29-0330) 

dated June 8, 2011. 

  Track Profile and Test Hole sheet for the East Stockton UP (Br. No. 29-115) dated 

September 1945. 

  Report of Foundation Investigation at the Proposed Golden Gate Avenue Crossing on 

Road 10-SJ-99 by John L. Beaton and Travis Smith dated November 27, 1964. 

  As-Built LOTB sheet for Golden Gate Avenue OC (Br. No. 29-0103) dated November 

9, 1965. 

  Profile sheet for Golden Gate Avenue OC (Br. No. 29-0103) not dated. 

 General Plan for Connecting Wall (Br. No. 29E0003) dated June 13, 2011. 

 Wall Details Sheet for Connecting Wall (Br. No. 29E0003) dated June 13, 2011. 

 Foundation Plan sheet for Connecting Wall (Br. No. 29E0003) dated June 13, 2011. 

 

Field Investigation and Testing 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in November 

2010 for the Golden Gate Avenue Overcrossing (Br. No. 29-0330).  In addition a subsurface 

investigation was completed during October and November 2010 for the adjacent East Stockton 

Underpass (Br. No. 29-0326).   Since the structures are adjacent to one another, the subsurface 

investigation information for the East Stockton Underpass has also been provided in this report.   

 

The 2010 subsurface investigation for the Golden Gate Avenue Overcrossing consisted of two 

mud rotary borings (Nos. RC-10-004 and RC-10-005).  The mud rotary borings were advanced 

using a self-casing wireline drilling method. The maximum depth reached by the 2010 

subsurface investigation for the Golden Gate Avenue Overcrossing was approximately 121.5 

feet.  The 2010 subsurface investigation for the East Stockton Underpass consisted of three mud 

rotary borings (Nos. RC-10-001, RC-10-002 and RC-10-003).  The mud rotary borings were 

advanced using a self-casing wireline drilling method.  The maximum depth reached by the 2010 

subsurface investigation for the East Stockton Underpass was approximately 151.5 feet.  

Sampling was achieved in all borings by utilizing the Standard Penetration Test (SPT) sampler.  

Selected soil samples were tested in the Caltrans soils laboratory.  A summary of the borings 

drilled during the subsurface investigations is included below in Table 1. 

 

Table 1. The 2010 Subsurface Exploration Summary 
 

 

Structure Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer 

Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

Golden Gate Ave OC RC-10-004 11/1/2010 Acker  Auto 77 10.3 121.5 

Golden Gate Ave OC RC-10-005 11/3/2010 Mobile B47 Safety 55 11.5 121.5 

E. Stockton UP RC-10-001 10/27/2010 Acker Auto 77 30.8 151.5 

E. Stockton UP RC-10-002 11/3/2010 Acker Auto 77 9.7 121.5 

E. Stockton UP RC-10-003 11/17/2010 Acker Auto 68 28.6 71.5 
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Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analysis.  Refer to the 

Corrosion Evaluation section of this report for information concerning corrosion test results.  In 

addition to the corrosion tests, the following tests were performed on selected samples: moisture 

content, particle analysis (sieve and hydrometer) and Atterberg limits (liquid limit, plastic limit 

and plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).   

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 

 

Subsurface Conditions 

 

The soil encountered during the 2010 subsurface investigations for the Golden Gate Avenue 

Overcrossing and the East Stockton Underpass generally consists of both granular and cohesive 

soil.  The granular soil consists of medium dense, dense and very dense clayey sand, poorly 

graded sand, poorly graded sand with clay/silt, silty sand, silt and trace gravel.  The cohesive soil 

consists of stiff, very stiff and hard lean clay, lean clay with sand, sandy lean clay, fat clay, silty 

clay and silt.   

 

Since there is no As-built Log of Test Boring (LOTB) for the proposed new Golden Gate 

Avenue OC (Br. No. 29-0330), the Track Profile and Test Holes sheet for the nearby East 

Stockton Underpass (Br. No. 29-0115), the As-Built LOTB sheet for the existing nearby Golden 

Gate Avenue OC (Br. No. 29-0103) and the 2010 subsurface investigations were reviewed and 

considered during the preparation of the Foundation Report.  According to the Track Profile and 

Test Holes sheet for the nearby East Stockton Underpass, a subsurface investigation was 

completed sometime during 1945.  The 1945 subsurface investigation included three Test Holes 

(T.H. No. 1, T.H. No. 2, and T.H. No. 3).  The 1945 Track Profile and Test Holes sheet shows 
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the material encountered during the subsurface investigation is described as dry to damp plastic 

clay, stiff hard clay and sand, soft silt and clay and hardpan (silt and clay).  This material extends 

to the maximum depth explored of approximately 55.0 feet. 

 

According to the As-Built LOTB sheet for existing Golden Gate Avenue OC (Br. No. 29-0103), 

a subsurface investigation was completed in December 1964.  The 1964 subsurface investigation 

included one rotary (wet) sample boring (2.5 inch diameter) and two cone penetration borings 

(2.25 inch diameter).  The 1964 As-Built LOTB sheet shows the material encountered during the 

subsurface investigation is described generally as slightly compact to compact sandy silt and 

clayey silt with very stiff clay and silty clay.  This material extends to the maximum depth 

explored of approximately 56.0 feet.   

 

For subsurface data and boring locations, please refer to the Log of Test Borings, the As-Built 

Log of Test Borings and the Track Profile and Test Holes sheets for detailed observations, 

information and conditions. 

 

Groundwater 

 

During the 2010 subsurface investigations for the proposed new Golden Gate Avenue 

Overcrossing and East Stockton Underpass, water levels were measured in each of the five 

boreholes completed.  Tables 2 and 3 list the elevations of the observed water levels in boreholes 

performed for both structures. 

 

Table 2. Groundwater Measurement Data 

Golden Gate Avenue OC (Br. No. 29-0330) 

 

Boring Number Date 
Water Elevation 

(ft.) 

RC-10-004 11-2-2010 -21.2 

RC-10-005 11-4-2010 -25.0 

 

 

Table 3. Groundwater Measurement Data 

East Stockton Underpass (Br. No. 29-0326) 

 

Boring Number Date 
Water Elevation 

(ft.) 

RC-10-001 10-28-2010 -17.6 

RC-10-002 11-4-2010 -24.8 

RC-10-003 11-18-2010 -12.0 

 

 

According to the 1965 As-Built LOTB for the existing Golden Gate Avenue OC, groundwater 

was encountered in Boring B-1 at elevation -23.4 ft. on December 16, 1964.  According to the 

Track Profile and Test Hole sheet for the East Stockton UP (Br. No. 29-115) dated September 

1945, groundwater was encountered in Test Hole No. 3 (T.H. No. 3) at an approximate elevation 

of 0 ft. (no date shown for T.H. No. 3).  
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Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns and 

groundwater usage patterns.  For more details, please refer to the LOTB and As-Built LOTB 

sheets.  

 

Scour Evaluation 

 

 There is no scour potential at the site, since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Boring RC-10-004 for the Golden Gate Avenue 

Overcrossing drilled during the 2010 subsurface investigation.  The Office of Testing and 

Technology Services, Corrosive Technology Branch tested the composite samples for corrosive 

potential.  The Corrosion Technology Branch considers a site to be corrosive if one or more of 

the following conditions exist for the representative soil or water samples collected at the site:

chloride concentration is 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the 

pH is 5.5 or less.  The minimum resistivity serves only as an indicator parameter for the possible 

presence of soluble salts and is not used to define a site as being corrosive.  It is the practice of 

the Corrosion Technology Branch that if the minimum resistivity of the sample is greater than 

1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine the sulfate 

and chloride content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 4 for specific test results.   

 

Table 4.  Corrosion Test Summary of the Composite Samples for Golden Gate Avenue OC 

(Br. No. 29-0330)  

 

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C639885 Bent 3 RC-10-004 15 - 18 7.34 814 21 28 

C639886 Bent 3 RC-10-004 25 - 30 6.89 3542 N/A N/A 

C639887 Bent 3 RC-10-004 61 - 64 7.10 2084 N/A N/A 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley fault (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance from the fault plane to the bridge site is estimated to be 22.4 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the project specific log of test borings, a VS30 (average shear wave velocity for the top 

100 feet of soil) was estimated be to 890 feet per second by using the SPT blow counts and the 

correlation formulas. 
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Using the above shear wave velocity, the spectral acceleration (SA) generated from the 

probabilistic method is higher than both the statewide minimum SA and the SA generated by the 

Great Valley fault.  As a result, the attached ARS curve is based on the 5% probability of 

exceedance in 50 years (975 years return period).  Please note that SA for the probabilistic 

method was obtained from the "USGS 2008 Interactive Deaggregation (Beta)" web site.    The 

design ARS curve with an estimated peak ground acceleration of 0.29g is attached.   

 

Our Office also performed a liquefaction analysis. The results indicate minimal potential for 

liquefaction during strong ground shaking.   

 

Furthermore, the potential for surface rupture at the site due to fault movement is considered 

insignificant since there are no known faults projecting towards or passing directly through the 

project site. 

  

Foundation Recommendations 

 

We have been informed from Structure Design that the proposed Golden Gate Avenue OC (Br. 

No. 29-0330) will be designed in reference to the American Railway Engineering and 

Maintenance-of-Way Association (AREMA).  The AREMA design method uses working stress 

design (WSD) at all support locations.   

 

The proposed new Golden Gate Avenue OC (Br. No. 29-0330), as indicated on the General Plan 

dated June 7, 2011, may be supported on driven steel “H” piles at all support locations.  

 

The proposed pile tip elevations for Abutments 1 and 4 are based on the factored loads provided 

by Mr. Chris Udarbe in an email dated March 29
th

 2011.  The proposed pile tip elevations for 

Bents 2 and 3 are based on the factored loads provided verbally in a telephone conversation with 

Mr. Marc Friedheim on April 18
th

, 2011 along with emails dated June 13, 2011 and August 17, 

2011.  Specified pile tip elevations are provided below in Table 5 and Table 6 for the proposed 

Golden Gate Avenue OC. 

Table 5.  Pile Data Table for the Golden Gate Avenue OC (Left Bridge) 

(Br. No. 29-0330) 

Support 

Location 
Pile Type 

Design 

Loading 

(kips) 

 

Nominal Resistance (kips) 

 

Cut-off  

Elevation 

(ft) 

Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

(kips) Compression Tension 

Abut. 1 HP 10X57 126 260 0 4.7 -56 (1) -56 260 

Bent 2 

Left 
HP 14X89 106 220 0 4.9  -34 (1) -34 220 

Bent 2 

Right 
HP 14X89 106 220 0 5.3 -34  (1) -34 220 

Bent 3 

Left 
HP 14X89 106 220 0 5.2 -34  (1) -34 220 

Bent 3 

Right 
HP 14X89 106 220 0 5.5 -34  (1) -34 220 

Abut. 4 HP 10X57 136 280 0 17.5 -54 (1) -54 280 
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Table 6.  Pile Data Table for the Golden Gate Avenue OC (Right Bridge) 

(Br. No. 29-0330) 
 

Support 

Location 
Pile Type 

Design 

Loading 

(kips) 

 

Nominal Resistance (kips) 

 

Cut-off 

Elevation 

(ft) 

Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving 

Resistance 

(kips) Compression Tension 

Abut. 1 HP 10X57 139 280 0 4.7 -58  (1) -58 280 

Bent 2 

Left 
HP 14X89 190 380 0 3.2 -60 (1) -60 380 

Bent 2 

Right 
HP 14X89 230 460 0 2.8 -67 (1) -67 460 

Bent 3 

Left 
HP 14X89 190 380 0 3.8 -60 (1) -60 380 

Bent 3 

Right 
HP 14X89 230 460 0 3.3 -67 (1) -67 460 

Abut. 4 HP 10X57 148 300 0 17.5 -58 (1) -58 300 

  

Notes:  

1) Design tip elevations for all support locations are controlled by Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

 

 

 

Retaining Wall Foundation at Abutment 1 Left 

 

The following foundation recommendations are for the proposed Retaining Wall structure 

located at Abutment 1 Left as shown on the Foundation Plan and Abutment Details No. 3 sheets 

dated June 8, 2011.  At this location, it is recommended driven steel HP10x42 “H” piles be used 

to support the retaining wall.  The specified pile tip elevations, shown below in Table 7 will 

provide piles with an ultimate geotechnical capacity that will meet the required nominal 

resistance in compression. 
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Table 7.  Pile Data Table for the new proposed Abutment 1 Left Retaining Wall -  

Left Bridge (Br. No. 29-0330). 

 

Support 

Location 

Retaining 

Wall Height 

(ft) 

Pile Type 

 

Design 

Load 

(kips) 

Nominal Resistance 

(kips) 

Bottom of 

Footing 

Elevation 

(ft) 

Design 

Pile Tip 

Elevation  

(ft) 

Specified 

Pile Tip 

Elev. (ft) 

Nominal 

Driving 

Resistance

(kips) 
Compression Tension 

Abut. 1 

Left 
24 

HP 

10X42 

 

90 

 

180 0 10.2  -36 (1) -36 180 

Abut. 1 

Left 
20 

HP 

10X42 

 

90 

 

180 0 14.3 -34 (1) -34 180 

Abut. 1 

Left 
16 

HP 

10X42 

 

90 

 

180 0 18.3 -32 (1) -32 180 

Abut. 1 

Left 
12 

HP 

10X42 

 

90 

 

180 0 22.3 -30 (1) -30 180 

Abut. 1 

Left 
8 

HP 

10X42 

 

90 

 

180 0 26.3 -28 (1) -28 180 

 

Notes:  

1) Design tip elevations for all support locations are controlled by Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

 

Connecting Wall Foundation  

 

The following foundation recommendations are for the proposed Connecting Wall structure 

located between Golden Gate Avenue Overcrossing (Br. No. 29-0330) and adjacent East 

Stockton Underpass (Br. No. 29-0326) as shown on the General Plan for Connecting Wall (Br. 

No. 29E0003) dated June 13, 2011.  At this location, it is recommended driven steel HP10x42 

“H” piles be used to support the retaining wall.  The specified pile tip elevations, shown below in 

Table 8 will provide piles with an ultimate geotechnical capacity that will meet the required 

nominal resistance in compression. 
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Table 8.  Pile Data Table for the new proposed Connecting Wall (Br. No. 29E0003) 

 

Retaining 

Wall Height 

(ft) 

Pile Type 

 

Design 

Load 

(kips) 

Nominal Resistance 

(kips) 

Bottom of 

Footing 

Elevation 

(ft) 

Design 

Pile Tip 

Elevation  

(ft) 

Specified 

Pile Tip 

Elev. (ft) 

Nominal 

Driving 

Resistance

(kips) 
Compression Tension 

20 
HP 

10X42 

 

90 

 

180 0 5.2  -46 (1) -46 180 

 
Notes:  

4) Design tip elevations for all support locations are controlled by Compression. 

5) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

6) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

 

 

 

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

 

Construction Considerations 

 

1. The steel “H” piles should be driven to the specified tip elevations with minimal 

interruptions in order to minimize an increase in the driving resistance due to soil setup. 

 

2. At the Engineer’s option, if the steel “H” piles are driven to a depth that is within 5.0 feet 

of the specified tip and two times the required pile acceptance criteria is achieved, the pile  

tip elevation may be considered adequate and the excess pile length cut-off.  Refer to the 

Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile 

acceptance criteria.  
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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 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. Log of Test Borings (Golden Gate Avenue OC, Br. No. 29-0330). 

 

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

contractors are: 

A. Foundation Report (Golden Gate Avenue OC, Br. No. 29-0330) dated August 31, 

2011. 

 

Data and information available for inspection at the Transportation Laboratory: 

A. Report of Foundation Investigation at the Proposed Golden Gate Avenue Crossing on 

Road 10-SJ-99 by John L. Beaton and Travis Smith dated November 27, 1964. 
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Federal Highway Administration (FHWA), Design and Construction of Driven Pile 

Foundations:  Workshop Manual – Volume 1 (Pub. No. FHWA HI-97-013) published January 
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Bridge No. 29-0330 Longitude -121.2355 Control Probabilistic
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0.010 0.292

0.020 0.339

0.030 0.386

0.050 0.433
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0.120 0.576
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0.400 0.603
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1.000 0.347

1.500 0.267

2.000 0.186

3.000 0.118

4.000 0.082

5.000 0.067

Deterministic Procedure Data

Fault Great Valley fault 7 Rrup 36 km

Fault ID 25 Rjb 35 km

Style R Rx 35 km

Mmax 6.7 VS30 270 m/s

Dip 15 deg Z1.0 N/A m

ZTOR 7 km Z2.5 N/A km

Notes

Please note the Design ARS curve is based on the USGS 5% Probability of Exceedance in 50 years (975 years return period).
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Attn:  Chris Udarbe 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Mormon Slough Bridge (Widen) 
 

“Caltrans improves mobility across California”  
 

Project Description/Scope of Work 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed Mormon Slough Bridge (Widen) (Br. No. 29C-0087) located on existing S. Golden 

Gate Avenue in San Joaquin County, California, in the City of Stockton.   

 

The existing Mormon Slough Bridge consists of a RC Continuous Slab on RC (6) pile bents and 

RC diaphragm abutments all supported on RC piles.  The proposed widening of Mormon Slough 

Bridge (Widen) (Br. No. 29C-0087) will cross over the existing Mormon Slough channel.  The 

proposed bridge widening will be a 4 span CIP RC Slab on pile extensions structure.  The length 

of the bridge will be approximately 120 feet and the width will be approximately 68 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during the recent subsurface investigation (October 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

The following Department of Transportation, Caltrans records and resources were considered 

during the preparation of the Foundation Report: 

 

 General Plan sheet for Mormon Slough Bridge (Widen) (Br. No. 29C-0087) dated 

January 13, 2010. 

  Foundation Plan sheet for Mormon Slough Bridge (Widen) (Br. No. 29C-0087) dated 

September 15, 2009. 

  As-Built LOTB sheet for Mormon Slough Bridge (Bridge No. 29C-87) dated 

November 9, 1965. 

 Division of Structures Final Hydraulic Report for the Mormon Slough, Branch Creek 

and Duck Creek Bridges dated November 17, 2009. 
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Field Investigation and Testing 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in October 2010 

for the Mormon Slough Bridge (Widen) (Br. No. 29C-0087).   

 

The 2010 subsurface investigation for the Mormon Slough (Widen) consisted of one mud rotary 

boring (No. RC-10-001).  The mud rotary boring was advanced using a self-casing wireline 

drilling method. The maximum depth reached by the 2010 subsurface investigation for Mormon 

Slough Bridge (Widen) was approximately 121.5 feet.    Sampling was achieved in the boring by 

utilizing the Standard Penetration Test (SPT) sampler.  Selected soil samples were tested in the 

Caltrans soils laboratory.  A summary of the boring drilled during the subsurface investigation is 

included below in Table 1. 

 

Table 1. The 2010 Subsurface Exploration Summary 
 

 

Structure Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

Mormon Slough 

Bridge 
RC-10-001 10/13/2010 Acker  Auto 77 26.7 

 

121.5 

 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analysis.  Refer to the 

Corrosion Evaluation section of this report for information concerning corrosion test results.  In 

addition to the corrosion tests, the following tests were performed on selected samples: particle 

analysis (sieve and hydrometer) and Atterberg limits (liquid limit, plastic limit and plasticity 

index).  All tests were performed in general accordance with American Society for Testing and 

Materials (ASTM) standards or California Test Methods (CTM).   

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998). 
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According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 

 

Subsurface Conditions 

 

The soil encountered during the 2010 subsurface investigation for the Mormon Slough Bridge 

(Widen) generally consists of both granular and cohesive soil.  The granular soil consists of 

medium dense to dense silt, silty sand, clayey sand, sandy silt and well graded sand.  The 

cohesive soil consists of stiff, very stiff and hard lean clay, lean clay with sand and sandy lean 

clay. 

 

The As-Built LOTB sheet for Mormon Slough Bridge (Br. No. 29C-87), in addition to the 2010 

subsurface investigation, was reviewed and considered during the preparation of the Foundation 

Report.  According to the As-Built LOTB sheet for Mormon Slough Bridge, a subsurface 

investigation was completed in December 1964.  The 1964 subsurface investigation included one 

rotary (wet) sample boring (2.5 inch diameter) and one cone penetration boring (2.25 inch 

diameter).  The 1964 As-Built LOTB sheet shows the material encountered during the 

subsurface investigation is described generally as very stiff brown silty clay and compact brown 

silt.  This material extends to the maximum depth of approximately 20 feet explored in As-Built 

rotary sample boring B-2.  

 

For subsurface data and boring locations, please refer to the Log of Test Borings and the As-

Built Log of Test Borings sheets for detailed observations, information and conditions 

 

Groundwater 

 

During the 2010 subsurface investigation for the Mormon Slough Bridge (Widen), water level 

was measured in the borehole completed.  Table 2 lists the elevation of the observed water level 

in the borehole performed for this structure. 

 

Table 2.  Groundwater Measurement Data 

Mormon Slough Bridge (Widen) 

 

Boring Number Date 
Water Elevation 

(ft.) 

RC-10-001 10-14-2010 -28.9 

 

According to the 1965 As-Built LOTB for Mormon Slough Bridge (Br. No. 29C-87), no 

groundwater was encountered during the December 1964 field investigation. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns and ground 

water usage patterns.  For more details, please refer to the LOTB and As-Built LOTB sheets.  
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Scour Evaluation 

 

According to the “Final Hydraulics Report for the Mormon Slough, Branch Creek and Duck 

Creek Bridges” dated November 17, 2009, the potential local pier scour was calculated to be 3.4 

ft. for Piers 2 through 4 at elevation 13.6 ft.  The hydraulics report recommends for all new 

foundations to be designed assuming no ground support (lateral or vertical) as a result of soil loss 

due to possible scour or lateral stream migration. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Boring RC-10-001 for the Mormon Slough Bridge 

(Widen) drilled during the 2010 subsurface investigation.  The Office of Testing and Technology 

Services, Corrosive Technology Branch tested the composite samples for corrosive potential.  

The Corrosion Technology Branch considers a site to be corrosive if one or more of the 

following conditions exist for the representative soil or water samples collected at the site:

chloride concentration is 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the 

pH is 5.5 or less.  The minimum resistivity serves only as an indicator parameter for the possible 

presence of soluble salts and is not used to define a site as being corrosive.  It is the practice of 

the Corrosion Technology Branch that if the minimum resistivity of the sample is greater than 

1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine the sulfate 

and chloride content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 3 for specific test results.   

 

Table 3.  Corrosion Test Summary of the Composite Samples for Mormon Slough Bridge 

(Widen) (Br. No. 29C-0087)  

 

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C639895 Abutment 5 RC-10-001 5 - 8 8.08 1293 N/A N/A 

C639896 Abutment 5 RC-10-001 15 - 18 7.62 1190 N/A N/A 

C639897 Abutment 5 RC-10-001 50 - 53 7.29 702 16 42 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault  (Fault ID No. 25)  with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance to the fault plane from the bridge site is estimated to be 22 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the recent 2010 Log of Test Borings, a VS30 (average shear wave velocity for the top 

approximate 100 feet of soil) was estimated by using the SPT blow counts and the correlation 

formulas to be 820 feet /second. 
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Using the above shear wave velocity, the ground motion generated from the probabilistic method 

is higher than the statewide minimum requirements and the nearby active fault.   Therefore, the 

design ARS curve is based on the USGS 5% probability of exceedance in 50 years which 

corresponds to a return period of 975 years.  The ARS curve with an estimated peak ground 

acceleration of 0.3g is attached. 

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event.  

 

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

since there are no known faults projecting towards or passing directly through the project site. 

 

We will re-evaluate the seismicity if additional geological data become available. 

  

Foundation Recommendations 

 

The proposed Mormon Slough Bridge (Widen) (Br. No. 29C-0087), as indicated on the General 

Plan dated January 13, 2010, may be supported on driven Alternative “Y” concrete piles at 

Abutments 1 & 5 and 15-inch diameter precast octagonal concrete Slab Bridge pile extensions at 

Bents 2, 3 & 4.  

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by the Office of Bridge Design, Branch 17 in a request dated February 18
th

 2010.  Refer to Table 

4 for the Abutment Foundation Design Recommendations, Table 5 for the Bent Foundation 

Design Recommendations and Table 6 for the Pile Data Table.    

 

Table 4.  Abutment Foundation Design Recommendations for Mormon Slough Bridge 

(Widen) (Br. No. 29C-0087) 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 
Elevation 

(ft) 

LRFD Service-I  

Limit State Load (kips)  
per Support LRFD Service-I  

Limit State Total 

Load (kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip  
Elevations 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal Driving 
Resistance  

Required (kips) 
Total 

Permanent 

Lt Rt 

Abut. 1 Alt “Y” 23 100 35 71 90 180 -18 (a) -18 180 

Abut. 5 Alt “Y” 22.8 100 35 71 90 180 -18 (a) -18 180 

Notes: 

1) Design tip elevations are controlled by Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 
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Table 5. Bent Foundation Design Recommendations for Mormon Slough Bridge (Widen)  

(Br. No. 29C-0087) 

 

Bent Foundations Design Recommendations 

Support 
Location 

Pile Type 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit 

State  
Load per 

Support 

(kips) 

Total 
Permissible 

Support 

Settlement 
(inches) 

Required Factored Nominal Resistance 

(kips) 

Design Tip 

Elevations 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 
Driving 

Resistance 

Required 
(kips) 

Strength Limit Extreme Event 

Comp. 

( =0.7) 

Tension 

( =0.7) 

Comp. 

( =1) 

Tension 

( =1) 

Bent 2 

15-inch 

PC/PS 

Octagonal 

27.2 260 1 190 0 190 0 

-43 (a-I) 

-20 (a-II) 

 

-43 295 

Bent 3 
15-inch 
PC/PS 

Octagonal 

27.2 260 1 190 0 190 0 
-43 (a-I) 
-20 (a-II) 

 

-43 295 

Bent 4 
15-inch 
PC/PS 

Octagonal 

27.2 260 1 190 0 190 0 
-43 (a-I) 
-20 (a-II) 

 

-43 295 

     Notes:  

1) Design tip elevations are controlled by: (a-I) Compression (Strength Limit) and (a-II) Compression (Extreme Event 

respectively. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The Nominal Driving Resistance Required is equal to the nominal resistance needed to support the factored load plus 

driving resistance from the unsuitable penetrated soil layers (scourable) which do not contribute to the design resistance. 

Unsuitable soil layers are present at all bent locations. 

 

Table 6. Pile Data Table for Mormon Slough Bridge (Widen) (Br. No. 29C-0087) 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) 

Nominal 

Driving Resistance 

(kips) Compression Tension 

Abut. 1 Alt “Y” 180 0 -18 (a) -18 180 

Bent 2 

 

15-inch PC/PS 

Octagonal 
280 0 -43 (a) -43 295 

Bent 3 

 

15-inch PC/PS 

Octagonal 
280 0 -43 (a) -43 295 

Bent 4 

 

15-inch PC/PS 

Octagonal 
280 0 -43 (a) -43 295 

Abut. 5 Alt “Y” 180 0 -18 (a) -18 180 

Notes:  

1) Design tip elevations for Abutments are controlled by: (a) Compression. 

2) Design tip elevations for Bents are controlled by: (a) Compression. 

3) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

4) Unsuitable penetrated soil layers (scourable) which do not contribute to the design resistance are present at all bent 

locations.  
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General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

 

Construction Considerations 

 

1. The concrete piles should be driven to the specified tip elevations with minimal 

interruptions in order to minimize an increase in the driving resistance due to soil setup. 

 

2. At the Engineer’s option, if the concrete piles are driven to a depth that is within 5.0 feet of 

the specified tip and two times the required pile acceptance criteria is achieved, the pile  tip 

elevation may be considered adequate and the excess pile length cut-off.  Refer to the 

Caltrans Standard Specifications 49-1.08 (2006) for information concerning the pile 

acceptance criteria.  

 

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 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. Log of Test Borings (Mormon Slough Bridge (Widen), Bridge No. 29C-0087). 

 

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

contractors are: 

A. Foundation Report (Mormon Slough Bridge (Widen), Bridge No. 29C-0087) dated 

August 31, 2011. 
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Project Description/Scope of Work 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed soldier pile wall, Retaining Wall No. 11 (Br. No. 29E0002) located approximately 40 

feet south of Abutment 1 of the new proposed East Stockton Underpass (Br. No. 29-0326) in San 

Joaquin County, California, in the City of Stockton.  The length of the proposed soldier pile wall 

will be 344.76 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during the recent subsurface investigation (November 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in November 

2010 for proposed Retaining Wall No. 11 (Br. No. 29E0002). 

 

The 2010 subsurface investigation for Retaining Wall No. 11 consisted of two mud rotary 

borings (No.’s RC-10-002 and RC-10-003; note: RC-10-001 was drilled near Abutment 4 of the 

East Stockton UP and does not apply to Retaining Wall No. 11).  The mud rotary borings were 

advanced using a self-casing wireline drilling method. The maximum depth reached by the 2010 

subsurface investigation for Retaining Wall No. 11 was approximately 121.5 feet.    Sampling 

was achieved in the borings by utilizing the Standard Penetration Test (SPT) sampler.  Selected 

soil samples were tested in the Caltrans soils laboratory.  A summary of the borings drilled 

during the subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary 
 

 

Structure Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

Retaining Wall 

No. 11 
RC-10-002 10/27/2010 Acker  Auto 77 9.7 121.5 

Retaining Wall 

No. 11 
RC-10-003 11/17/2010 Acker Auto 68 28.6 71.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analysis.  Refer to the 

Corrosion Evaluation section of this report for information concerning corrosion test results.  In 

addition to the corrosion tests, the following tests were performed on selected samples: moisture 

content, particle analysis (sieve and hydrometer) and Atterberg limits (liquid limit, plastic limit 

and plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).   

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley (Harden, 1998). 

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the area 

is mapped as the Modesto Formation (Qm), which is predominantly composed of Pleistocene 

sand, clay and silt alluvium deposited by streams and rivers. 

 

Subsurface Conditions 

 

The soil encountered during the 2010 subsurface investigation for Retaining Wall No. 11 

generally consists of both granular and cohesive soil.  The granular soil consists of medium 

dense, dense and very dense clayey sand, poorly graded sand, well graded sand with clay, silty 

sand, and silt.  The cohesive soil consists of stiff, very stiff and hard lean clay, lean clay with 

sand, sandy lean clay, fat clay, silty clay and silt. 

 



Mr. Gary Joe   Foundation Report 

August 31, 2011        Retaining Wall No. 11 

Page 3         Br. No. 29E0002

                            EA 10-3A1001 

          (Proj.#1000000409) 

 

“Caltrans improves mobility across California”  

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions. 

 

Groundwater 

 

During the 2010 subsurface investigation for Retaining Wall No. 11, water level was measured 

in the boreholes completed.  Table 2 lists the elevation of the observed water levels in the 

boreholes performed for this structure. 

 

 

Table 2.  Groundwater Measurement Data 

Retaining Wall No. 11 

(Br. No. 29E0002) 

Boring Number Date 
Water Elevation 

(ft) 

RC-10-002 11-4-2010 -24.8 

RC-10-003 11-18-2010 -12.0 

 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns and 

groundwater usage patterns.  For more details, please refer to the LOTB sheets. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-002 and RC-10-003 for Retaining 

Wall No. 11 drilled during the 2010 subsurface investigation.  The Office of Testing and 

Technology Services, Corrosive Technology Branch tested the composite samples for corrosive 

potential.  The Corrosion Technology Branch considers a site to be corrosive if one or more of 

the following conditions exist for the representative soil or water samples collected at the site:

chloride concentration is 550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the 

pH is 5.5 or less.  The minimum resistivity serves only as an indicator parameter for the possible 

presence of soluble salts and is not used to define a site as being corrosive.  It is the practice of 

the Corrosion Technology Branch that if the minimum resistivity of the sample is greater than 

1000 ohm-cm, the sample is considered to be non-corrosive and testing to determine the sulfate 

and chloride content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 3 for specific test results.   
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Table 3.  Corrosion Test Summary of the Composite Samples for Retaining Wall No. 11 

(Br. No. 29E0002) 

 

SIC Corrosion 

Number 

Nearby 

Support 

Location 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C639883 
North End of 

Wall 
RC-10-002 50 - 54 7.84 2199 N/A N/A 

C639884 
North End of 

Wall 
RC-10-003 17 - 20 8.04 1908 N/A N/A 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley fault (Fault ID No. 25) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance to the fault plane from the bridge site is estimated to be 22.4 

miles.  The fault is referred to as a reverse fault with a dip of 15 degrees. 

 

Based on the project specific log of test borings, a VS30 (average shear wave velocity for the top 

100 feet of soil) was estimated be to 890 feet per second by using the SPT blow counts and the 

correlation formulas.  As a result, the recommended peak ground acceleration of 0.29g 

 

Our Office also performed a liquefaction analysis. The results indicate minimal potential for 

liquefaction during strong ground shaking. 

 

Furthermore, the potential for surface rupture at the site due to fault movement is considered 

insignificant since there are no known faults projecting towards or passing directly through the 

project site. 

 

Foundation Recommendations 

 

The following recommendations are for the proposed soldier pile wall as shown on the General 

Plan for the proposed Retaining Wall No. 11 dated April 18, 2011.  The proposed soldier piles 

for this project are 2.0 ft. diameter cast-in-drilled-hole (CIDH) piles.  
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The soil parameters shown below are for soil logged in Borings RC-10-002 and RC-10-003 and 

may be used for analysis of the wall. 

 

Dry unit weight of soil, =125 pcf 

Angle of internal friction, =28 degrees 

Undrained shear strength, c=400 psf 

 

 

Construction Considerations 

 

1. Groundwater may be encountered during soldier pile installation.  Groundwater elevations 

are subject to seasonal fluctuations and may occur at higher or lower elevations than those 

observed in borings RC-10-002 and RC-10-003.   

 

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 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. Log of Test Borings (Retaining Wall No. 11, Bridge No. 29E0002). 

 

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

contractors are: 

A. Foundation Report (Retaining Wall No. 11, Bridge No. 29E0002) dated August 31, 

2011. 
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed Sound Wall No. 6 on Retaining Wall (Br. No. 29E-0006) located on State Route 99 at 

approximately PM 17.79, in San Joaquin County, California, in the City of Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed 140.3 ft Sound Wall No. 6 on Retaining Wall (Br. No. 29E-0006) is located on the 

west side of Highway 99 just south of the Main Street off ramp.  The proposed sound wall on 

type 1 retaining wall will be supported on cast-in-drilled-hole (CIDH) piles. The height of the 

retaining wall will be 8 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in November 

2010. 

 

The 2010 subsurface investigation consisted of one mud rotary boring (RC-10-001).  The mud 

rotary boring was advanced using a self-casing wireline drilling method. The maximum depth 

reached by the 2010 subsurface investigation was approximately 81.5 feet.  Sampling was 

achieved in all borings by utilizing the Standard Penetration Test (SPT) sampler.  Selected soil 

samples were tested in the Caltrans soils laboratory.  A summary of the borings drilled during the 

subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary for Sound Wall on  

Retaining Wall No. 6 (Br. No. 29E-0006) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 11/2/2010 Mobile B-47 Safety 55 21.6 81.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), and Atterberg limits (liquid limit, plastic limit and 

plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).  Laboratory test 

results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent) are deposited 

on the floodplains and bottomlands as the mountain streams greatly decrease their velocity in the 

long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense, dense, and very dense silt, sandy 

silt, silty sand, silt with sand, and poorly graded sand.  The cohesive soil consists of hard lean 

clay, and silty clay. 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions. 
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Groundwater 

 

During the 2010 subsurface investigation, groundwater at the adjacent Dr. Martin Luther King 

OC (Br. 29-0329) was measured in borings RC-10-001 at elevation -22.9 ft on September 16, 

2010, and RC-10-002 at elevation -27.5 ft on September 30, 2010. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Boring RC-10-001 drilled during the 2010 

subsurface investigation.  The Office of Testing and Technology Services, Corrosive Technology 

Branch tested the composite samples for corrosive potential.  The Corrosion Technology Branch 

considers a site to be corrosive if one or more of the following conditions exist for the 

representative soil or water samples collected at the site: chloride concentration is 550 ppm or 

greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The minimum 

resistivity serves only as an indicator parameter for the possible presence of soluble salts and is 

not used to define a site as being corrosive.  It is the practice of the Corrosion Technology 

Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is 

considered to be non-corrosive and testing to determine the sulfate and chloride content is not 

performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   

 

Table 2.  Corrosion Test Summary of the Composite Samples for Sound Wall on  

Retaining Wall No. 8 (Br. No. 29E-0006) 

 

 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C739551 RC-10-001 1.0-4.0 7.60 2048 N/A N/A 

C739552 RC-10-001 15.0-20.0 7.06 1989 N/A N/A 

C739553 RC-10-001 50.0-55.0 7.51 2228 N/A N/A 
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Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault (Fault ID No. 7) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance to the fault plane from the bridge site is estimated to be 22 

miles.  The fault is referred to as a reverse fault.  The estimated peak ground acceleration is 

0.28g. 

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event. 

 

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

since there are no known faults projecting towards or passing directly through the project site. 

 

We will re-evaluate the seismicity if additional geological data become available. 

 

Foundation Recommendations 

 

The proposed Sound Wall on Type 1 Retaining Wall No. 6 (Br. No. 29E-0006), as indicated on 

the General Plan dated January 4, 2011, may be supported on 16-inch CIDH piles at all support 

locations.  

 

The nominal geotechnical resistances of the CIDH piles at all support locations for the retaining 

wall are based on side resistance. 

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by the Office of Bridge Design, Branch 17 for the retaining wall locations.  Refer to Table 3 for 

the Retaining Wall Foundation Design Recommendations and Table 4 for the Pile Data Table. 
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Table 3.  Foundation Design Recommendations for Sound Wall on Retaining Wall No. 6 

(Br. No. 29E-0006) 

 

Type 1 Retaining Wall Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I  

Limit State Load (kips)  

per Support 

LRFD Service-I  
Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip 

Elevation 
(ft) 

Total Permanent 

456+78.91 

to 
457+09.99 

(H=8 ft) 

16-inch CIDH 20.05 N/A N/A 90.0 180.0 -15.0 (a) -15.0 

457+09.99 

to 
458+49.99 

(H=8 ft) 

16-inch CIDH 18.55 N/A N/A 90.0 180.0 -16.5  (a) -16.5 

458+49.99 
to 

458+78.25 

(H=8 ft) 

16-inch CIDH 20.05 N/A N/A 90.0 180.0 -16.0 (a) -16.0 

Notes: 

1) Design tip elevations are controlled by:  (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

 

Table 4. Pile Data Table for Sound Wall on Retaining Wall No. 6 

(Br. No. 29E-0006) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 
(ft) 

Specified Tip 

Elevation 
(ft) Compression Tension 

456+78.91 to 

457+09.99 
16-inch CIDH 180.0 0 -15.0 (a) -15.0 

457+09.99 to 
458+49.99 

16-inch CIDH 180.0 0 -16.5  (a) -16.5 

458+49.99 to 
458+78.25 

16-inch CIDH 180.0 0 -16.0 (a) -16.0 

Notes:  

1) Design tip elevations are controlled by (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 
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General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. Concrete placement for construction of CIDH piling shall be performed within a period of 

24 hours starting from the time the drilling of the shaft to the specified tip elevation and 

minimum diameter has been completed. 

 

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 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. Log of Test Borings (Sound Wall No. 6, Br. No. 29E-0006). 

 

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

contractors are: 

A. Foundation Report (Sound Wall No. 6, Br. No. 29E-0006) dated September 7, 2011. 

 





State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: MR. GARY JOE      Date: September 7, 2011 

 BRANCH CHIEF 
 Division of Engineering Services     

 Structural Design-Mail Station 9    File: 10-SJ-99-PM 18.03 

Office of Bridge Design-Branch 17 Sound Wall No. 8 on Retaining Wall 

          Br. No. 29E-0008 

   E.A. 10-3A1001 

   EFIS 1000000409 

Attn:  Chris Udarbe 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Sound Wall No. 8 on Retaining Wall 
 

“Caltrans improves mobility across California”  
 

Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed Sound Wall No. 8 on Type 1 Retaining Wall (Br. No. 29E-0008) located on State 

Route 99 at approximately PM 18.03, in San Joaquin County, California, in the City of Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Sound Wall No. 8 on Retaining Wall (Br. No. 29E-0008) starts on the west side of 

Highway 99 from Main Street to approximately 481.9 ft to the south.  The proposed sound wall 

on retaining wall will be supported on cast-in-drilled-hole (CIDH) piles. The height of the 

retaining wall will be a maximum 12 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 

81.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test (SPT) 

sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of the 

borings drilled during the subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary for Sound Wall on  

Retaining Wall No. 8 (Br. No. 29E-0008) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/14/2010 Mobile B-47 Safety 73 15.0 81.5 

RC-10-002 9/23/2010 Acker Auto 74 14.1 81.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), and Atterberg limits (liquid limit, plastic limit and 

plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).  Laboratory test 

results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent) are deposited 

on the floodplains and bottomlands as the mountain streams greatly decrease their velocity in the 

long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense, dense, and very dense silt, sandy 

silt, silty sand, silty gravel with sand, and poorly graded sand with silt.  The cohesive soil 

consists of stiff, medium stiff, very stiff and hard lean clay, lean clay with sand, sandy silty clay, 

and sandy lean clay. 
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For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions. 

 

Groundwater 

 

During the 2010 subsurface investigation, groundwater at the adjacent Main Street OC (Br. 29-

327) was measured in boring RC-10-002 at elevation -29.0 ft on September 29, 2010. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   

 

Table 2.  Corrosion Test Summary of the Composite Samples for Sound Wall on  

Retaining Wall No. 8 (Br. No. 29E-0008) 

 

 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702297 RC-10-001 6.5-11.5 7.23 2190 N/A N/A 

C702298 RC-10-001 35.5-40 7.92 2066 N/A N/A 
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Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault (Fault ID No. 7) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance to the fault plane from the bridge site is estimated to be 22 

miles.  The fault is referred to as a reverse fault. The estimated peak ground acceleration is 

0.28g. 

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event. 

 

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

since there are no known faults projecting towards or passing directly through the project site. 

 

We will re-evaluate the seismicity if additional geological data become available. 

 

Foundation Recommendations 

 

The proposed Sound Wall on Retaining Wall No. 8 (Br. No. 29E-0008), as indicated on the 

General Plan dated August 25, 2010, may be supported on 16-inch CIDH piles at all support 

locations.  

 

The nominal geotechnical resistances of the CIDH piles at all support locations for the retaining 

wall are based on side resistance. 

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by the Office of Bridge Design, Branch 17 for the retaining wall locations.  Refer to Table 3 for 

the Retaining Wall Foundation Design Recommendations and Table 4 for the Pile Data Table. 
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Table 3.  Foundation Design Recommendations for Sound Wall on Retaining Wall No. 8 

(Br. No. 29E-0008) 

 

Retaining Wall Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I  

Limit State Load (kips)  

per Support 

LRFD Service-I  
Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip 

Elevation 
(ft) 

Total Permanent 

461+83.00 

to 
464+00.00 

(H=12 ft) 

16-inch CIDH 12.75 N/A N/A 90.0 180.0 -22.25 (a) -22.25 

464+00.00 

to 
466+00.00 

(H=10 ft) 

16-inch CIDH 15.00 N/A N/A 90.0 180.0 -20.0 (a) -20.0 

466+00.00 
to 

466+64.94 

(H=8 ft) 

16-inch CIDH 17.0 N/A N/A 90.0 180.0 -19.0 (a) -19.0 

Notes: 

1) Design tip elevations are controlled by:  (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

 

Table 4. Pile Data Table for Sound Wall on Retaining Wall No. 8 

(Br. No. 29E-0008) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 
(ft) 

Specified Tip 

Elevation 
(ft) Compression Tension 

461+83.00 to 

464+00.00 
(H=12 ft) 

16-inch CIDH 180.0 0 -22.25 (a) -22.25 

464+00.00 to 

466+00.00 

(H=10 ft) 

16-inch CIDH 180.0 0 -20.0 (a) -20.0 

466+00.00 to 

466+64.94 

(H=8 ft) 

16-inch CIDH 180.0 0 -19.0 (a) -19.0 

Notes:  

1) Design tip elevations are controlled by (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 
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General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. Concrete placement for construction of CIDH piling shall be performed within a period of 

24 hours starting from the time the drilling of the shaft to the specified tip elevation and 

minimum diameter has been completed. 

 

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 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. Log of Test Borings (Sound Wall No. 8, Br. No. 29E-0008). 

 

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

contractors are: 

A. Foundation Report (Sound Wall No. 8, Br. No. 29E-0008) dated September 7, 2011. 

 

  





State of California       Business, Transportation and Housing Agency 

 

M e m o r a n d u m Flex your power! 
 Be energy efficient! 

 

To: MR. GARY JOE      Date: September 7, 2011 

 BRANCH CHIEF 
 Division of Engineering Services     

 Structural Design-Mail Station 9    File: 10-SJ-99-PM 18.15 

Office of Bridge Design-Branch 17 Sound Wall No. 9 on Retaining Wall 

          Br. No. 29E-0009 

   E.A. 10-3A1001 

   EFIS 1000000409 

Attn:  Chris Udarbe 

 
From: DEPARTMENT OF TRANSPORTATION 

 DIVISION OF ENGINEERING SERVICES 

 Geotechnical Services – MS 5 

Office of Geotechnical Design – North 

 

Subject:  Foundation Report for Sound Wall No. 9 on Retaining Wall 
 

“Caltrans improves mobility across California”  
 

Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed Sound Wall No. 9 on Type 1 Retaining Wall (Br. No. 29E-0009) located on State 

Route 99 at PM 18.15, in San Joaquin County, California, in the City of Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Sound Wall No. 9 on Retaining Wall (Br. No. 29E-0009) starts on the west side of 

Highway 99 from Main Street to approximately 467 ft to the north.  The proposed sound wall on 

retaining wall will be supported on cast-in-drilled-hole (CIDH) piles. The height of the retaining 

wall will be 6 feet to 12 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 

81.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test (SPT) 

sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of the 

borings drilled during the subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary for Sound Wall on  

Retaining Wall No. 9 (Br. No. 29E-0009) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/14/2010 Mobile B-47 Safety 73 25.9 81.5 

RC-10-002 9/15/2010 Mobile B-47 Safety 73 20.7 81.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), and Atterberg limits (liquid limit, plastic limit and 

plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).  Laboratory test 

results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent) are deposited 

on the floodplains and bottomlands as the mountain streams greatly decrease their velocity in the 

long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense, dense, and very dense silt, sandy 

silt, silty sand, silty gravel with sand, and poorly graded sand with silt.  The cohesive soil 

consists of stiff, medium stiff, very stiff and hard lean clay, lean clay with sand, sandy silty clay, 

and sandy lean clay. 
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For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions. 

 

Groundwater 

 

During the 2010 subsurface investigation, one borehole was completed and left open for at least 

24 hours.  The groundwater elevation was then measured at borehole RC-10-002 just prior to 

being backfilled with a neat cement grout.  Groundwater was measured at elevation -28.9 ft on 

September 16, 2010. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, groundwater 

usage patterns and upstream stream flow regulation and diversions.  For more details, please 

refer to the LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   
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Table 2.  Corrosion Test Summary of the Composite Samples for Sound Wall on  

Retaining Wall No. 9 (Br. No. 29E-0009) 

 

 

 

Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault (Fault ID No. 7) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance from the fault plane to the wall site is estimated to be 22 

miles.  The fault is referred to as a reverse fault. The estimated peak ground acceleration is 

0.27g. 

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event. 

 

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

since there are no known faults projecting towards or passing directly through the project site. 

 

We will re-evaluate the seismicity if additional geological data become available. 

 

As-Built Foundation Data 

  

Based on the 2001 As-Built Plans for an existing sound wall in the approximate location of the 

proposed Sound Wall on Retaining Wall No. 9 are supported on 14-inch and 16-inch diameter 

CIDH. 

 

Foundation Recommendations 

 

The proposed Sound Wall on Retaining Wall No. 9 (Br. No. 29E-0009), as indicated on the 

General Plan dated June 10, 2011, may be supported on 16-inch CIDH piles at all support 

locations.  

 

The nominal geotechnical resistances of the CIDH piles at all support locations for the retaining 

wall are based on side resistance. 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702299 RC-10-002 16.5-20 7.84 2010 N/A N/A 

C702300 RC-10-002 55-65 7.79 4946 N/A N/A 

C739501 RC-10-001 5-10 7.11 3049 N/A N/A 

C739501 RC-10-002 51.5-55 7.85 1153 N/A N/A 
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The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by the Office of Bridge Design, Branch 17 for the retaining wall locations.  Refer to Table 3 for 

the Retaining Wall Foundation Design Recommendations and Table 4 for the Pile Data Table. 

 

Table 3.  Foundation Design Recommendations for Sound Wall on Retaining Wall No. 9 

(Br. No. 29E-0009) 

 

Abutment Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I  

Limit State Load (kips)  

per Support 

LRFD Service-I  

Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip Elevation 

(ft) 

Total Permanent 

467+58.09 

to 
467+74.09 

(H=12 ft) 

16-inch CIDH 18.9 N/A N/A 90.0 180.0 -18.0 (a) -18.0 

467+74.09 

to 
468+06.09 

(H=10 ft) 

16-inch CIDH 18.9 N/A N/A 90.0 180.0 -18.0 (a) -18.0 

468+06.09 
to 

470+25.01 

(H=8 ft ) 

16-inch CIDH 18.9 N/A N/A 90.0 180.0 -18.0 (a) -18.0 

470+25.01 
to 

470+89.01 

(H=6 ft) 

16-inch CIDH 20.9 N/A N/A 90.0 180.0 -14.0 (a) -14.0 

470+89.01  

to 

471+68.01 
(H=6 ft) 

16-inch CIDH 22.9 N/A N/A 90.0 180.0 -12.0 (a) -12.0 

471+68.01  

to 
472+25.22 

(H=6 ft) 

16-inch CIDH 24.9 N/A N/A 90.0 180.0 -10.0 (a) -10.0 

Notes: 

1) Design tip elevations are controlled by:  (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 
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Table 4. Pile Data Table for Sound Wall on Retaining Wall No. 9 

(Br. No. 29E-0009) 

 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) Compression Tension 

467+58.09 to 
467+74.09 

(H=12 ft) 

16-inch CIDH 180.0 0 -18.0 (a) -18.0 

467+74.09 to 
468+06.09 

(H=10 ft) 

16-inch CIDH 180.0 0 -18.0 (a) -18.0 

468+06.09 to 

470+25.01 
(H=8 ft ) 

16-inch CIDH 180.0 0 -18.0 (a) -18.0 

470+25.01 to 

470+89.01 
(H=6 ft) 

16-inch CIDH 180.0 0 -14.0 (a) -14.0 

470+89.01  to 

471+68.01 

(H=6 ft) 

16-inch CIDH 180.0 0 -12.0 (a) -12.0 

471+68.01  to 

472+25.22 

(H=6 ft) 

16-inch CIDH 180.0 0 -10.0 (a) -10.0 

Notes:  

1) Design tip elevations are controlled by (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. Concrete placement for construction of CIDH piling shall be performed within a period of 

24 hours starting from the time the drilling of the shaft to the specified tip elevation and 

minimum diameter has been completed. 
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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 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. Log of Test Borings (Sound Wall on Retaining Wall #9, Br. No. 29E-0009). 

 

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

contractors are: 

A. Foundation Report (Sound Wall on Retaining Wall No. 9, Br. No. 29E-0009) dated 

September 7, 2011. 
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed Sound Wall No. 10 on Type 1 Retaining Wall and Type 27SV Wall (Br. No. 29E-

0010) located on State Route 99 at PM 18.15, in San Joaquin County, California, in the City of 

Stockton. 

 

The existing State Route 99 will be widened from a four lane freeway to an eight lane freeway.  

The proposed Sound Wall No. 10 on Retaining Wall (Br. No. 29E-0010) starts on the east side of 

Highway 99 from Main Street to approximately 427 ft to the north.  The first 252.16 ft will be a 

Type 1 Retaining Wall and the next 175.1 ft will be on a Type 27SV Concrete Barrier.  The 

proposed sound wall on retaining wall will be supported on cast-in-drilled-hole (CIDH) piles. 

The height of the retaining wall will be a maximum 8 feet. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 

81.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test (SPT) 

sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of the 

borings drilled during the subsurface investigation is included below in Table 1. 

 



Mr. Gary Joe   Foundation Report 

September 7, 2011  Sound Wall on 

Page 2 Retaining Wall #10 

  Br. No. 29E-0010 

  EA 10-3A1001 

 EFIS 1000000409 

 

“Caltrans improves mobility across California”  

Table 1. The 2010 Subsurface Exploration Summary for Sound Wall on  

Retaining Wall No. 10 (Br. No. 29E-0010) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/14/2010 Acker Auto 74 18.6 81.5 

RC-10-002 9/23/2010 Mobile B-47 Safety 73 19.8 80.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), and Atterberg limits (liquid limit, plastic limit and 

plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).  Laboratory test 

results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent) are deposited 

on the floodplains and bottomlands as the mountain streams greatly decrease their velocity in the 

long flat valley (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense, dense, and very dense silt, sandy 

silt, silty sand, and well graded sand with silt.  The cohesive soil consists of soft, medium stiff, 

stiff, very stiff and hard lean clay, lean clay with sand, sandy silty clay, and sandy lean clay. 

 

In November 1998, two 6-inch auger borings were drilled to a maximum 17 feet in depth.  The 

As-Built Log of Test Borings (LOTB) will be included in the new LOTB for Br. No. 29E-0010. 
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For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions. 

 

Groundwater 

 

During the 2010 subsurface investigation, groundwater at the adjacent Main Street OC (Br. 29-

327) was measured in boring RC-10-002 at elevation -29.0 ft on September 29, 2010. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB and As-Built LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   

 

Table 2.  Corrosion Test Summary of the Composite Samples for Sound Wall on  

Retaining Wall No. 10 (Br. No. 29E-0010) 

 

 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702294 RC-10-002 5-10 7.95 2088 N/A N/A 

C702295 RC-10-002 20.5-24 7.71 3648 N/A N/A 

C702296 RC-10-002 70.5-74 7.87 3152 N/A N/A 
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Seismic Recommendations 

 

Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site is the 

Great Valley Fault (Fault ID No. 7) with Mmax of 6.7.  The fault is located southwest of the 

bridge site, and the rupture distance to the fault plane from the bridge site is estimated to be 22 

miles.  The fault is referred to as a reverse fault.  The estimated peak ground acceleration is  

0.28g. 

 

The liquefaction analysis based on the encountered materials indicates minimal potential for 

liquefaction during an earthquake event. 

 

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

since there are no known faults projecting towards or passing directly through the project site. 

 

We will re-evaluate the seismicity if additional geological data become available. 

 

As-Built Foundation Data 

  

Based on the 2001 As-Built Plans for an existing sound wall on retaining wall in the approximate 

location of the proposed Sound Wall on Retaining Wall No. 10 are supported on 14-inch and 16-

inch diameter CIDH piles.  The current retaining system is Type 27SV Modified, Case 2 – Type 

27SV, and Case 1 Modified – Type 27S Modified Concrete Barriers.  The first 188 ft of the wall 

is the Type 27SV Modified Concrete Barrier and has angled 8-inch CIDH soil anchors placed in 

between the CIDH piles.   

 

Foundation Recommendations 

 

The proposed Replacement of Sound Wall on Retaining Wall No. 10 (Br. No. 29E-0010), as 

indicated on the General Plan dated December 27, 2010, may be supported on 16-inch CIDH 

piles at all support locations.  

 

The nominal geotechnical resistances of the CIDH piles at all support locations for the retaining 

wall are based on side resistance. 

 

The proposed pile tip elevations were based on the cut-off elevation and factored loads provided 

by the Office of Bridge Design, Branch 17 for the retaining wall locations.  Refer to Table 3 for 

the Retaining Wall Foundation Design Recommendations and Table 4 for the Pile Data Table. 
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Table 3.  Foundation Design Recommendations for Sound Wall on Retaining Wall No. 10 

(Br. No. 29E-0010) 

 

Retaining Wall Foundations Design Recommendations 

Support 

Location 
Pile Type 

Cut-off 

Elevation 
(ft) 

LRFD Service-I  

Limit State Load (kips)  

per Support 

LRFD Service-I  
Limit State Total Load 

(kips) per Pile 

(Compression) 

Nominal 

Resistance 
(kips) 

Design Tip  

Elevations 
(ft) 

Specified Tip 

Elevation 
(ft) 

Total Permanent 

466+97.84 

to 
469+00 

(H=8) 

16-inch CIDH 18.14 N/A N/A 90.0 180.0 -18.0 (a) -18.0 

469+00 

to 
469+50 

(H=8) 

16-inch CIDH 20.14 N/A N/A 90.0 180.0 -15.0 (a) -15.0 

469+50 
to 

469+75 

(H=8) 

16-inch CIDH 23.34 N/A N/A 90.0 180.0 -15.0 (a) -15.0 

469+75 
to 

470+25 

(H=8) 

16-inch CIDH 24.34 N/A N/A 90.0 180.0 -11.0 (a) -11.0 

470+25 

to 

471+25.12 
(H=8) 

16-inch CIDH 25.34 N/A N/A 90.0 180.0 -10.0 (a) -10.0 

Notes: 

1) Design tip elevations are controlled by:  (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 
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Table 4. Pile Data Table for Sound Wall on Retaining Wall No. 10 

(Br. No. 29E-0010) 

 

Pile Data Table 

Location Pile Type 

Nominal Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified Tip 

Elevation 

(ft) Compression Tension 

466+97.84 to 
469+00 

(H=8) 

16-inch CIDH 180.0 0 -18.0 (a) -18.0 

469+00 

to 

469+50 

(H=8) 

16-inch CIDH 180.0 0 -15.0 (a) -15.0 

469+50 
to 

469+75 

(H=8) 

16-inch CIDH 180.0 0 -15.0 (a) -15.0 

469+75 

to 

470+25 
(H=8) 

16-inch CIDH 180.0 0 -11.0 (a) -11.0 

470+25 

to 

471+25.12 
(H=8) 

16-inch CIDH 180.0 0 -10.0 (a) -10.0 

Notes:  

1) Design tip elevations are controlled by (a) Compression. 

2) Since there are no soft compressible soil layers below the design tip elevation, there is no design tip elevation for settlement. 

3) The specified tip elevation shall not be raised above the design tip elevations for Lateral Load. 

 

General Notes to Designer 

 

1. All support locations are to be plotted on the Log of Test Borings, in plan view, as stated in 

“Memo to Designers” 4-2.  The plotting of support locations should be made prior to the 

foundation review. 

 

2. If lateral demands exist on the support piles, the structural design engineer shall indicate on 

the plans, in the pile data table, the design pile tip elevations required to meet the lateral 

load demands.  If the specified pile tip elevations given in the above pile data table are not 

adequate for lateral load demands; the Office of Geotechnical Design-North shall be 

contacted for further recommendations. 

 

Construction Considerations 

 

1. Concrete placement for construction of CIDH piling shall be performed within a period of 

24 hours starting from the time the drilling of the shaft to the specified tip elevation and 

minimum diameter has been completed. 
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed pump plant (Br. No. 29-0115W) near Route 99 and the proposed Martin Luther King 

Jr. OC in San Joaquin County, California, in the City of Stockton. 

 

The proposed pump plant will replace the pump plant that is currently located on the east side of 

Highway 99 between Golden Gate Avenue and East Stockton UP. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

The following Department of Transportation, Caltrans records and resources were considered 

during the preparation of the Foundation Report: 

 

 General Plan sheet for the East Stockton UP Pumping Plant (Br. No. 29-0115W) dated 

August 18, 2010. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of one auger boring (No. A-10-001).  The maximum 

depth reached by the 2010 subsurface investigation was approximately 56.5 feet.  Sampling was 

achieved in all borings by utilizing the Standard Penetration Test (SPT) sampler.  Selected soil 

samples were tested in the Caltrans soils laboratory.  A summary of the borings drilled during the 

subsurface investigation is included below in Table 1. 
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Table 1. The 2010 Subsurface Exploration Summary for East Stockton Pump Plant 

(Br. No. 29-0115W) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

A-10-001 9/1/2010 B-47 Safety 73 26.9 56.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer) and Atterberg limits (liquid limit, plastic limit and 

plasticity index).  All tests were performed in general accordance with American Society for 

Testing and Materials (ASTM) standards or California Test Methods (CTM).  Laboratory test 

results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley.  (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense and very dense silty sand, and 

sandy silt.  The cohesive soil consists of medium stiff, stiff, very stiff and hard lean clay, sandy 

lean clay, and fat clay. 
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There are no As-Built Log of Test Borings (LOTB) for the existing pump plant (Br. No. 29-

0115W). 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions.  These sheets will be forwarded once completed. 

 

During the 2010 subsurface investigation, the borehole was completed and a piezometer was 

installed.  No groundwater was measured in Boring A-10-001 on September 1, 2010, but water 

was encountered at elevation -26.2 ft on April 7, 2011. 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB and As-Built LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site, since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings A-10-001 drilled during the 2010 

subsurface investigation.  The Office of Testing and Technology Services, Corrosive Technology 

Branch tested the composite samples for corrosive potential.  The Corrosion Technology Branch 

considers a site to be corrosive if one or more of the following conditions exist for the 

representative soil or water samples collected at the site: chloride concentration is 550 ppm or 

greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The minimum 

resistivity serves only as an indicator parameter for the possible presence of soluble salts and is 

not used to define a site as being corrosive.  It is the practice of the Corrosion Technology 

Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, the sample is 

considered to be non-corrosive and testing to determine the sulfate and chloride content is not 

performed.   

 

The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 2 for specific test results.   
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Table 2.  Corrosion Test Summary of the Composite Samples for East Stockton UP Pump 

Plant (Br. No. 29-0115W) 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C702292 A-10-001 10-16.5 7.94 1714 n/a n/a 

C702293 A-10-001 50-56.5 7.96 1964 n/a n/a 

 

Seismic Recommendations 

 

In accordance to Caltrans 2009 Seismic Design Procedure the nearest active fault to the site is 

the Great Valley Fault 7 (Fault ID No. 25) with a Mmax of 6.7.  This fault is referred to as a 

reverse blind fault with a rupture distance of about 21.7 miles (35 kilometers) southwest of the 

proposed pump plant location. 

 

Site Classification 

 

Based on Table 1613.5.2 of the 2007 California Building Code (CBC), the site is judged to be 

Site Class D. 

 

The following mapped spectral response accelerations, short period (SS) and 1 second period 

(S1), at the project site were interpreted based on Figures 1613.5(3) and 1613.5(4) of the 2007 

CBC, which are based on Site Class B soil. 

 

Mapped 0.2 second spectral acceleration, SS = 0.80g. 

Mapped 1.0 second spectral acceleration, S1 = 0.28g. 

 

Foundation Recommendations 

 

The proposed East Stockton Pump Plant (Br. No. 29-0115W), as indicated on the General Plan 

dated August 18, 2010, show spread footings at all support locations.  For adequate support of 

the spread footing the upper six inches of bottom excavation should be scarified, brought to near 

optimum moisture content, and properly compacted to at least 95% relative compaction 

(California Test Method 216). 

 

The spread footings for the proposed Pump Plant (Br. No. 29-0115W) will provide an allowable 

capacity of 2000 pounds per square foot. 

 

A modulus of subgrade reaction of 70 pounds per cubic inch is recommended for the design. 
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Construction Considerations 
 

1. Groundwater is not anticipated to be encountered during the spread footing excavation.  
 

2. Spread footings shall be placed neat against competent materials. All loose material shall be 

removed prior to placement of concrete. 
 

3. All footing excavations are to be inspected and approved by this Office or the Resident 

Engineer when excavations are completed to subgrade and prior to placement of concrete. 
 

4. If needed, fill material shall consist of STRUCTURE BACKFILL. 

 

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 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. Log of Test Borings (East Stockton Pump Plant., Br. No. 29-0115W). 

 

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

Contractors are: 

A. Foundation Report for East Stockton UP Pump Plant., Br. No. 29-0115W) dated April 

11, 2011. 
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Project Description 

  

The Office of Geotechnical Design-North (OGD-N) has prepared the Foundation Report for the 

proposed modification of the pump plant (Br. No. 29-0120W) at the Route 26/99 Separation in 

San Joaquin County, California, in the City of Stockton. 

 

The existing pump plant will be retrofitted where cracks in the storage box have occurred, and 

will be reinforced on the east end.  The pump plant will also be expanded to the west. 

 

The following foundation recommendations are based on the subsurface information gathered 

during a recent subsurface investigation (September 2010).  With regards to the foundation 

recommendations provided in this report, elevations are based on the NGVD29 vertical datum, 

and horizontal coordinates are based on the NAD83 horizontal datum, unless otherwise noted. 

 

The following Department of Transportation, Caltrans records and resources were considered 

during the preparation of the Foundation Report: 

 

 General Plan sheet for the Route 26/99 Separation Pump Plant Modification (Br. No. 

29-0120W) dated June 17, 2010. 

  Structural Site Plan sheet for the Route 26/99 Separation Pump Plant Modification (Br. 

No. 29-0120W) dated July 22, 2010. 

 

Field Investigation and Testing Program 

 

The Office of Geotechnical Design-North conducted a subsurface investigation in September 

2010. 

 

The 2010 subsurface investigation consisted of two mud rotary borings (Nos. RC-10-001 and 

RC-10-002).  The mud rotary borings were advanced using a self-casing wireline drilling 

method. The maximum depth reached by the 2010 subsurface investigation was approximately 



Mr. Joe Esfandiary  Foundation Report 

April 11, 2011  Route 26/99 Separation 

Page 2  Pump Plant Modification 

  Br. No. 29-0120W 

                           EA 10-3A1001 

 (Proj.#1000000409) 

 

“Caltrans improves mobility across California”  

121.5 feet.  Sampling was achieved in all borings by utilizing the Standard Penetration Test 

(SPT) sampler.  Selected soil samples were tested in the Caltrans soils laboratory.  A summary of 

the borings drilled during the subsurface investigation is included below in Table 1. 

 

Table 1. The 2010 Subsurface Exploration Summary for Rte. 26/99 Pump Plant 

(Br. No. 29-0120W) 
 

Boring No. 
Completion 

Date 

Drill Rig 

Type 

 

Hammer Type 

 

Hammer 

Efficiency (%) 

Approx. Ground 

Surface Elevation 

(ft) 

Boring Depth  

(ft) 

RC-10-001 9/15/2010 Acker  Auto 74 14.07 121.5 

RC-10-002 9/29/2010 Acker Auto 74 15.59 121.5 

 

Laboratory Testing 

 

Laboratory testing was performed on selected samples of the subsurface materials obtained from 

the 2010 subsurface investigation.  Tests were performed to determine the corrosion and 

engineering properties of the subsurface materials for use in the foundation analyses.  Refer to 

the Corrosion Evaluation section of this report for information concerning corrosion test results.  

In addition to the corrosion tests, the following tests were performed on selected samples: 

particle analysis (sieve and/or hydrometer), Atterberg limits (liquid limit, plastic limit and 

plasticity index), and moisture content.  All tests were performed in general accordance with 

American Society for Testing and Materials (ASTM) standards or California Test Methods 

(CTM).  Laboratory test results are available upon request. 

 

Site Geology and Subsurface Conditions 

 

Regional Setting and Area Geology 

  

The project site is located within the Sacramento Valley of the Great Valley geomorphic 

province.  California’s Great Valley is a long flat valley, smoothed out between the rugged 

mountains of the Coast Ranges and the Sierra Nevada.  The Great Valley, also known as the 

Central Valley, is approximately 404 miles long and averages approximately 50.0 miles in width.  

Most of the surface of the Great Valley is covered by Recent and Pleistocene alluvium.  

Sediments eroded from the Sierra Nevada and the Coast Ranges (to a lesser extent), are 

deposited on the floodplains and bottomlands as the mountain streams greatly decrease their 

velocity in the long flat valley.  (Harden, 1998).   

 

According to the “Geologic Map of the San Francisco-San Jose Quadrangle, California,” the 

project site is mapped as the Modesto Formation (Qm), which is predominantly composed of 

Pleistocene sand, clay and silt alluvium deposited by streams and rivers. 

 

The soil encountered during the 2010 subsurface investigation generally consists of both granular 

and cohesive soil.  The granular soil consists of medium dense and dense clayey sand, poorly 
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graded sand with silt/clay, silty sand, and sandy silt.  The cohesive soil consists of medium stiff, 

stiff, very stiff and hard lean clay, lean clay with sand, and sandy lean clay. 

 

There are no As-Built Log of Test Borings (LOTB) for the existing pump plant (Br. No. 29-

0120W). 

 

For subsurface data and boring locations, please refer to the Log of Test Borings for detailed 

observations, information and conditions.  These sheets will be forwarded once completed. 

 

During the 2010 subsurface investigation, two boreholes were completed and left open for at 

least 24 hours.  Groundwater elevations were then measured at boreholes RC-10-001, and RC-

10-002 just prior to being backfilled with a neat cement grout.  Table 2 lists the elevations of the 

observed water levels on September 16 and September 30, 2010. 

 

Table 2. Groundwater Measurement Data 

 

Boring Number 

Ground Water 

Elevation 

on 9/16/10 

 (ft) 

Ground Water 

Elevation 

on 9/30/10 

 (ft) 

RC-10-001 -22.9 N/A 

RC-10-002 N/A -27.5 

 

Groundwater elevations are subject to seasonal fluctuations and may occur at higher or lower 

elevations than those observed. Groundwater elevations respond to rainfall patterns, ground 

water usage patterns and upstream stream flow regulation and diversions.  For more details, 

please refer to the LOTB and As-Built LOTB sheets.  

 

Scour Evaluation 

  

There is no scour potential at the site, since the bridge does not span a watercourse. 

 

Corrosion Evaluation  

 

Composite soil samples were collected from Borings RC-10-001 and RC-10-002 drilled during 

the 2010 subsurface investigation.  The Office of Testing and Technology Services, Corrosive 

Technology Branch tested the composite samples for corrosive potential.  The Corrosion 

Technology Branch considers a site to be corrosive if one or more of the following conditions 

exist for the representative soil or water samples collected at the site: chloride concentration is 

550 ppm or greater, sulfate concentration is 2000 ppm or greater, or the pH is 5.5 or less.  The 

minimum resistivity serves only as an indicator parameter for the possible presence of soluble 

salts and is not used to define a site as being corrosive.  It is the practice of the Corrosion 

Technology Branch that if the minimum resistivity of the sample is greater than 1000 ohm-cm, 

the sample is considered to be non-corrosive and testing to determine the sulfate and chloride 

content is not performed. 
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The results of the laboratory tests determined that the composite samples were considered to be 

non-corrosive at this site.  Refer to Table 3 for specific test results.   

 

Table 3.  Corrosion Test Summary of the Composite Samples for Route 26/99 Separation 

Pump Plant (Br. No. 29-0120W) 

 

SIC Corrosion 

Number 

Boring 

Number 

Sample Depth  

(ft) 
pH 

Minimum 

Resistivity  

(Ohm-Cm) 

Chloride 

Content  

(PPM) 

 

Sulfate 

Content 

(PPM) 

 

C639888 RC-10-001 12-15 7.74 1295 n/a n/a 

C639889 RC-10-001 52-55 7.84 3364 n/a n/a 

C639890 RC-10-002 15-18 7.74 1040 21 75 

C639891 RC-10-002 56-58 7.46 934 6 21 

 

Seismic Recommendations 

 

In accordance to Caltrans 2009 Seismic Design Procedure the nearest active fault to the site is 

the Great Valley Fault 7 (Fault ID No. 25) with a Mmax of 6.7.  This fault is referred to as a 

reverse blind fault with a rupture distance of about 21.7 miles (35 kilometers) southwest of the 

pump plant location. 

 

Site Classification 

 

Based on Table 1613.5.2 of the 2007 California Building Code (CBC), the site is judged to be 

Site Class D. 

 

The following mapped spectral response accelerations, short period (SS) and 1 second period 

(S1), at the project site were interpreted based on Figures 1613.5(3) and 1613.5(4) of the 2007 

CBC, which are based on Site Class B soil. 

 

Mapped 0.2 second spectral acceleration, SS = 0.79g. 

Mapped 1.0 second spectral acceleration, S1 = 0.28g. 

 

Foundation Recommendations 

 

The proposed modification at the Route 26/99 Separation Pump Plant (Br. No. 26-0120W), as 

indicated on the Structural Site Plan dated July 22, 2010, show spread footings at all support 

locations.  For adequate support of the proposed structure, we recommend the soil be removed, at 

least 2 feet below bottom of footing, and replaced with structure backfill compacted to at least 

95% relative compaction (California Test Method 216).  Structure backfill shall have a sand 

equivalent value of not less than 20 (section 19-3.06 Caltrans Standard Specification.)  The 

removal and compacting of soil for the structure areas should be extended at least 5 feet 

horizontal distance beyond the pump plant’s edge. 
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The bottom of the excavation should be observed and approved by this Office or the Resident 

Engineer prior to bottom processing and placing of structure fills. Deeper removal and 

compacting may be required if local fill, soft or loose soils, and saturated soil conditions are 

encountered at the bottom of the excavation. 
 

The upper 6.0 inches of bottom excavation should be scarified, brought to near optimum 

moisture content, and properly compacted to at least 95% relative compaction (California Test 

Method 216). 
 

The fill materials shall be placed in horizontal lifts not more than 6.0 inches in loose thickness 

and moistened to obtain near optimum moisture content. Each layer shall be compacted to at 

least 95% relative compaction (California Test Method 216) and tested a maximum of every 2 

feet of compacted thickness. 

 

The spread footings for the proposed modification at the Route 26/99 Separation Pump Plant (Br. 

No. 26-0120W) will provide an allowable capacity of 2000 pounds per square foot. 

 

A modulus of subgrade reaction of 70 pounds per cubic inch is recommended for the design. 

 

Construction Considerations 
 

1. Groundwater is not anticipated to be encountered during the spread footing excavation.  
 

2. Fill material shall consist of STRUCTURE BACKFILL. 
 

3. Spread footings shall be placed neat against competent materials. All loose material shall 

be removed prior to placement of concrete. 
 

4. All footing excavations are to be inspected and approved by this Office or the Resident 

Engineer when excavations are completed to subgrade and prior to placement of concrete. 

 

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 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. 





Mr. Joe Esfandiary  Foundation Report 

April 11, 2011  Route 26/99 Separation 

Page 7  Pump Plant Modification 

  Br. No. 29-0120W 

                           EA 10-3A1001 

 (Proj.#1000000409) 

 

“Caltrans improves mobility across California”  

REFERENCES 

 

Federal Highway Administration (FHWA), Shallow Foundations Manual – Volume 1 (Pub. 

No. FHWA NHI-01-023) published June 2001. 

 

Harden, Deborah R., 1998, California Geology, Prentice Hall, 233-249pp. 

 

Norris, Robert, M. and Webb, Robert, W., 1976, Geology of California, John Wiley & Sons, 

289-303pp. 

 

Wagner, D. L., Bortugno, E.J., and McJunkin, R.D., (1990), Geologic Map of the San 

Francisco-San Jose Quadrangle, California, Regional Geologic Map Series; Map No. 5A; 

California Divisions of Mines and Geology, scale 1:250,000. 

 

State of California, Department of Transportation (Caltrans): 

 

   Standard Plans, May 2006 

  Standard Specifications, May 2006 

  Bridge Standard Detail Sheets, April 2000 

  Memo to Designers, Section 3-1, July 2008 

  Memo to Designers, Section 1-35, June 2008 

  Seismic Design Criteria (2010), Version 1.6 

  Caltrans-Corrosion Guidelines, September 2003, Version 1.0. 

 

 

 























  Duck Creek – South Branch 
  29-0334, 29C-0377  
        10-SJ-99-15.0/18.6 (PM)  
  EA 10-3A1001 

 1

 
General   
 
The district is proposing to widen State Route 99 in San Joaquin County from PM 
15.0 to 18.6. As part of the project  
 

1. Structure Design is planning a new single span slab bridge as part of a new 
off-ramp structure. 

2. Structure Design is proposing to widen Duck Creek-South Branch (Munford 
Ave), Br. No. 29-C0377 by 7.19 feet on both sides. 

 
This report makes extensive reference to the (1) Caltrans Bridge Maintenance 
Reports, (2) General plans and profiles submitted by structures, (3) Caltrans As-
Built Plans (4) FEMA Report, April 2, 2002, (5) Previous Hydraulic Studies, May 7, 
2007 and August 7, 2008. 
 
All elevations indicated in this report are referenced to the 1929 vertical 
datum. 
 
Drainage Basin 
 
Duck Creek-South Branch is a small tributary to Duck Creek and drains a very 
small watershed of .75 square miles. 
 
The average annual precipitation is approximately 17 inches at the project location. 
 
Discharge 
 
The Watershed Modeling System, “WMS” program in conjunction with the National 
Flood Frequency Equation, “NFF” was used to calculate a 50-year and the 100-year 
discharge of 176 cubic feet per second and 237 cubic feet per second, 
respectively for Duck Creek-South Branch . 
 
Stage, Velocity and Waterway 
  
The Hydrologic Engineering Center’s River Analysis System (HEC-RAS) was used 
to perform a one-dimensional hydraulic analysis for Branch to calculate the water 
surface elevation and velocity at the bridge locations. A roughness coefficient of 
0.034 was used for the streambed. The average velocity and the stage for the 50-year 
and 100-year discharges at the upstream face of the bridges are given below.   
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Duck Creek-South Branch , Br. No. 29-0334 
 
 WSEL Average Velocity Available 

Freeboard 
50-year Design 

176 cfs 
23.8 ft 1.8 fps 5.1 ft 

100-year Base 
Flood 

237 cfs 

25.2 ft 1.6 fps 3.7 ft 

 
The minimum soffit elevation for the proposed structure is 28.9 feet. The structure 
will have a waterway area of 149.4 square feet, which is adequate for the 100-year 
discharge. 
 
Duck Creek-South Branch  (Munford Ave) Bridge Widening, Br. No. 29-C0377 
 
 WSEL Average Velocity Available 

Freeboard 
50-year Design 

176 cfs 
25.4  ft 4.2 fps 3.3 ft 

100-year Base 
Flood 

237 cfs 

26.2 ft 3.4 fps 2.5 ft 

 
The minimum soffit elevation for the existing structure is 28.7 feet. The structure will 
have a waterway area of 70.4 square feet, which is adequate for the 100-year 
discharge. 
 
Streambed and Scour 
 
Br. No. 29-0334 
 
The proposed Duck Creek-South Branch , Br. No. 29-0334 will be a single span slab 
bridge, 133.7 feet long. Structure Hydraulics has no scour concerns. 
 
Br. No. 29C-0377 
 
According to the Caltrans Maintenance Records there is a history of minor erosion 
at both abutments. The channel is heavily vegetated both upstream and 
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downstream, which could cause a debris problem. According to a field inspection 
conducted by Structure Hydraulics in 2001 a wire fence stretches across the channel 
approximately 13.0 feet upstream from the bridge. There were no signs of local 
scour, degradation, contraction scour and no hydraulic skew. 
 
In September 2001 an evaluation for scour potential was assessed in accordance 
with FHWA Technical Advisory T5140.23, “Evaluating Scour at Bridges”, and 
within current Caltrans guidelines. The existing bridge was determined to be not 
scour critical. The NBIS Item 113 code was changed to 5, “Bridge Foundations 
determined to be stable for calculated scour conditions; scour within limits of 
footings or piles. 
 
The potential local pier scour was calculated to be 3.0 ft for Piers 2 through 4 at 
elevation 20.0 ft. Structure Hydraulics recommends that for all new foundations to be 
designed assuming no ground support (lateral or vertical) as a result of soil loss due to 
possible scour or lateral stream migration. 
 
Bank Protection  
   
Rock slope protection will be designed by the District to protect the roadway 
approach fills, if required.  The average velocity (See “Stage and Velocity” section 
above) is provided to assist the District hydraulic engineers in the design of bank 
protection if necessary. 
 

HYDROLOGIC SUMMARY FOR DUCK CREEK-SOUTH BRANCH  BRIDGE 
Br. No. 29-0334, Duck Creek-South Branch   

Drainage Area: 0.75 square miles 

 Design Flood Base Flood Overtopping 
Flood/Flood of Record 

Frequency 50-yr 100-yr N/A 
Discharge 176.0 cfs 237 cfs      N/A 

Water Surface 
Elevation at Bridge 23.8 ft 25.2 ft N/A 

Flood plain data are based upon information available when the plans were 
prepared and are shown to meet federal requirements.  The accuracy of said 
information is not warranted by the State and interested or affected parties 

should make their own investigation. 
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HYDROLOGIC SUMMARY FOR DUCK CREEK-SOUTH BRANCH  BRIDGE 
Br. No. 29-C0377 Duck Creek-South Branch ,(Munford Ave) 

Drainage Area: 0.75 square miles 

 Design Flood Base Flood Overtopping 
Flood/Flood of Record 

Frequency 50-yr 100-yr N/A 
Discharge 176.0 cfs 237 cfs      N/A 

Water Surface 
Elevation at Bridge 25.4 ft 26.2 ft N/A 

Flood plain data are based upon information available when the plans were 
prepared and are shown to meet federal requirements.  The accuracy of said 
information is not warranted by the State and interested or affected parties 

should make their own investigation. 
 
 
This report has been prepared under my direction as the professional engineer in 
responsible charge of the work, in accordance with the provisions of the professional 
Engineers Act of the State of California. 
 
 
 
 
 
 
REGISTERED CIVIL ENGINEER (SIGNATURE) 
 
REGISTRATION NUMBER:   C056398  DATE:   



















TOP VIEW

SIDE VIEW

55"

62"

24"

30"

8"
32"

3
�
"

MODIFIED MODEL 332 AND 334 CABINET

FOUNDATION DETAIL FOR BATTERY BACKUP SYSTEM (BBS)

BASE PLAN FOR BBS 

MOUNTED TO THE

MODEL 332 OR 334 CABINET

EXTERNAL BBS CABINET

MOUNTED TO THE

MODEL 332 OR 334 CABINET

MODEL 332 OR 334 CABINET

EXTERNAL

BBS

CABINET

 

26"

 

EXTERNAL

BBS

CABINET

NOTE: (THIS SHEET ONLY)

RAISED PCC PAD IN UNPAVED

AREAS OR MATCH EXISTING GRADE

(FOR DIMENSIONS AND DETAILS NOT SHOWN AND ADDITIONAL NOTES, SEE SHEET

ES-3C OF THE STANDARD PLANS FOR MODEL 332 AND 334 CABINETS)26"

Min

1
2

"

M
in

MODEL 332 OR 334

BOLT MOUNTING

LOCATION

(4 Typ)

REAR

DOOR

SEE NOTE 1

2"C NIPPLE

POLICE PANEL

MODEL 332 OR 334 CABINET

FRONT

DOOR
5

6
"

FRONT

DOOR

REAR

DOOR

POLICE PANEL

2"C NIPPLE

117"

26" 

Min

FRONT

DOOR

EXTERNAL

BBS

CABINET

C
O

N
D

U
IT

A
R

E
A

SEE NOTE 1

MODEL 332 OR 334 CABINET

ANCHOR BOLTS, 4 Min

(SEE NOTE 2)

10’ GROUND

ELECTRODE AND

GROUND CLAMP

EXTERNAL BBS CABINET DOOR

EXTERNAL BBS CABINET

ANCHOR BOLTS, 2 Min

(SEE NOTE 2)

3
�
"

1
6

"

CONDUIT AREA

(9" x 15")

FRONT

DOOR

1
�
"

38"

5
�"

(FOR DIMENSIONS AND DETAILS NOT SHOWN, SEE SHEET A6-1 TO

A6-4, CABINET HOUSING DETAILS OF THE TRANSPORTATION

ELECTRICAL EQUIPMENT SPECIFICATION (TEES))

1.  THE EXTERNAL BBS CABINET SHALL BE MOUNTED TO THE MODEL 332 OR 334 CABINET WITH FOUR 18-8 STAINLESS STEEL

    HEX HEAD, FULLY-THREADED, �"-16 X 1" BOLTS; TWO WASHERS PER BOLT, DESIGNED FOR �" BOLTS AND ARE 18-8 STAINLESS STEEL,

    1" OUTSIDE DIAMETER, ROUND, AND FLAT; AND ONE K-LOCK NUT PER BOLT THAT IS 18-8 STAINLESS STEEL AND A HEX-NUT. 

    THE ENGINEER WILL HAVE TO APPROVE THE BOLT MOUNTING LOCATION PRIOR TO INSTALLATION.

 

2.  THE ANCHOR BOLTS SHALL BE �" Dia X 15" WITH A 2"-90^ BEND.  THE CABINET MANUFACTURER’S SPECIFICATION SHALL

    DETERMINE THE LOCATION OF THE ANCHOR BOLTS IN THE FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE THE ANCHOR BOLTS AND

    ITS LOCATION IN THE FOUNDATION PRIOR TO CONSTRUCTION.

 

3.  THE CONTRACTOR SHALL VERIFY THE DIMENSIONS OF THE BBS CABINET PRIOR TO CONSTRUCTING THE FOUNDATION OF THE MODIFIED

    PORTION OF THE Std MODEL 332 AND 334 CABINET FOUNDATION.  THE ENGINEER WILL HAVE TO APPROVE ANY NECESSARY DEVIATIONS

    PRIOR TO CONSTRUCTION.

 

4.  ALL DIMENSIONS ARE NOMINAL.

1
2
"

M
in

USERNAME => trpie

BBS FounDGN FILE =>
00000 000000

L
A

S
T

 R
E

V
I
S

I
O

N

T
I
M

E
 P

L
O

T
T

E
D

 =
>

D
A

T
E

 P
L

O
T

T
E

D
 =

>

1
1
:
4
1

1
3

-
A

P

x

R
E

V
I
S

E
D

 B
Y

D
A

T
E

 R
E

V
I
S

E
D

x

x

x

x

S
T

A
T

E
 O

F
 C

A
L

IF
O

R
N

IA
  

- 
 D

E
P

A
R

T
M

E
N

T
 O

F
 T

R
A

N
S

P
O

R
T

A
T

IO
N

C
H

E
C

K
E

D
 B

Y

C
A

L
C

U
L

A
T

E
D

-

D
E

S
I
G

N
E

D
 B

Y

F
U

N
C

T
I
O

N
A

L
 S

U
P

E
R

V
I
S

O
R

R
R

BORDER LAST REVISED 4/11/2008
RELATIVE BORDER SCALE

IS IN INCHES

0 1 2 3
CU EA

 

 

LOCATION CODEDist COUNTY
POST MILES

TOTAL PROJECT

SHEET

No.

TOTAL

SHEETS

REGISTERED CIVIL ENGINEER DATE

PLANS APPROVAL DATE

THE STATE OF CALIFORNIA OR ITS OFFICERS

OR AGENTS SHALL NOT BE RESPONSIBLE FOR

THE ACCURACY OR COMPLETENESS OF SCANNED

COPIES OF THIS PLAN SHEET.

P
R O F E S S I

N
A

L

O

E
N

G
I

N
E

E
R

E  OF  CAL IFOR

R
E

G
I

S
T

E
R

E

S

T
A

D

T IA
N

Exp.

No.

2
-
2
-
0
9

ELECTRICAL SYSTEMS

NO SCALE

(BBS FOUNDATION DETAILS)

THIS PLAN IS ACCURATE FOR ELECTRICAL WORK ONLY.

12-20-07

ELECT

E15129

6-30-10

Theresa

A. Gabriel

6
"



PTS  = POWER TRANSFER SWITCH

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPS  = UNINTERRUPTIBLE POWER SUPPLY 

UPSM = UPS MODE

MBPS = MANUAL BYPASS SWITCH
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2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

SF   = STATE-FURNISHED

Cntl  = CONTROL

1.  TYPE A REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER A.
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1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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SEE NOTE 3

Temp PROBE

3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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TB    = TERMINAL BOARD

C     = COMMON

AC-   = GROUNDED CONDUCTOR

MBPS  = MANUAL BYPASS SWITCH

PTS   = POWER TRANSFER SWITCH

UPSC  = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

UPSM  = UPS MODE

UPS   = UNINTERRUPTIBLE POWER SUPPLY 

AC+   = UNGROUNDED CONDUCTOR

Blk   = BLACK

Grn   = GREEN

Wht   = WHITE

Gnd   = GROUND

SF    = STATE-FURNISHED

Temp  = TEMPERATURE

Batt  = BATTERY

Cntl   = CONTROL

BP    = BYPASS

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-1 REFERS TO THE SITUATION WHEN THE ENTIRE BBS EQUIPMENT INCLUDING THE BATTERIES ARE

   INSTALLED IN THE BBS CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH 30 A, 1P, 120/240 VOLTS RATED

   CIRCUIT BREAKER MANUFACTURED PER UL STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR ATTACHED TO THE NEGATIVE

   TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL BE TAPPED FROM THE BOTTOM

   OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9 MULTICOLOR CONDUCTORS,

   #18 AWG WIRES FROM THE RELAY ON THE INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OF

   THE CONDUCTORS SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.
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3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER IN THE FIELD.
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(BBS POWER CONNECTION DIAGRAM,

TYPE B, CASE-1)



332 CONTROLLER CABINET

BBS CABINET

NC NO NCNO

MBPS

UPSM BP UPS

AC+ IN

B
l
k

AC OUTPUT

AC INPUT NC

NO

C

NO

NO

NC

NC

C

C

SEE NOTE 4

UPSC

A
C

+
 L

I
N

E

T
O

 S
F

 P
T

S

AC+ OUT

Temp SENSE

LOW Batt

RELAY A

RELAY B

RELAY C

TIMER

T
E

S
T

 P
O

I
N

T
S

I
N

P
U

T

N

G

G

N

AC+

AC+

INVERTER/CHARGER UNIT

Relay Cntl

On Batt

Temp PROBE

B
a
t
t

B
a
t
t
 V

O
L

T
A

G
E

 

+

-

SEE NOTE 3

Temp PROBE

75 TO 80
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PER BATTERY

BATTERY SET
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20 HOUR RATE

PER BATTERY

BATTERY SET
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75 TO 80

AMPERE-HOURS

AT

20 HOUR RATE
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BATTERY SET

(4 TO 8 BATTERIES)

UPS  = UNINTERRUPTIBLE POWER SUPPLY 

PTS  = POWER TRANSFER SWITCH

C    = COMMON

AC-  = GROUNDED CONDUCTOR

AC+  = UNGROUNDED CONDUCTOR

MBPS = MANUAL BYPASS SWITCH

BP   = BYPASS

UPSM = UPS MODE

UPSC = UNINTERRUPTIBLE POWER SUPPLY CONTROLLER

TB   = TERMINAL BOARD

Grn  = GREEN

Blk  = BLACK

Wht  = WHITE

Temp = TEMPERATURE

SF   = STATE-FURNISHED

Cntl  = CONTROL

Batt = BATTERY

Gnd  = GROUND

1.  TYPE B REFERS TO THE BBS EQUIPMENT FROM MANUFACTURER B.

2.  CASE-2 REFERS TO THE SITUATION WHEN ONLY THE BATTERIES ARE INSTALLED

   IN THE BBS CABINET. THE REMAINING EQUIPMENT IS PLACED IN THE 332

   CONTROLLER CABINET.

4.  THE CONTRACTOR SHALL FURNISH AND INSTALL A NEMA-1 ENCLOSURE WITH

   30 A, 1P, 120/240 VOLTS RATED CIRCUIT BREAKER MANUFACTURED PER UL

   STANDARD 489.

5.  A TEMPERATURE PROBE SHALL BE ATTACHED TO THE BATTERY BY TAPE OR

   ATTACHED TO THE NEGATIVE TERMINAL OF THE BATTERY.

6.  THE ELECTRICAL POWER FOR THE COOLING FAN FOR THE BBS CABINET SHALL

   BE TAPPED FROM THE BOTTOM OF THE TB IN THE 332 CABINET.

7.  THE CONTRACTOR SHALL PROVIDE A 9-WIRE WIRING HARNESS OR BUNDLED 9

   MULTICOLOR CONDUCTORS, #18 AWG WIRES FROM THE RELAY ON THE

   INVERTER/CHARGER UNIT TO THE CONTROLLER.  THE ENDS OFTHE CONDUCTORS

   SHALL BE INSULATED WITH TAPE AND A SIX-FOOT COIL ON EACH END.

3.  THE LOCATION OF THE 2"C NIPPLE WILL BE DETERMINED BY THE ENGINEER

   IN THE FIELD.
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