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 Introduction 
 

The Office of Geotechnical Design North has prepared this Foundation Report (FR) to 
provide foundation recommendations for construction of the Bouldin Island 
Undercrossing (UC), Br. No. 29-0336, as part of the Bouldin Island rehabilitation/median 
barrier project on State Route (SR) 12 in San Joaquin County. 
 
Scope of Work 
 
The scope of our work for this FR includes review of the General Plan, Foundation Plan, 
foundation design loads provided by Bridge Design Branch 17, evaluation of subsurface 
conditions based on the available geotechnical and geologic data, a field exploration 
program, and engineering and seismic analyses.  
 
Project Description 

 
The Bouldin Island rehabilitation/median barrier project covers a 4 mile segment of SR 12 
on Bouldin Island from the Sacramento County line at the Mokelumne River Bridge (PM 
0.1) to the Potato Slough Bridge (PM 4.4). 

 
To improve a deteriorating roadway surface and driver safety, the project proposes to 
replace the existing two lane freeway with a new roadway section that includes 12 foot 
travel lanes in each direction and eight foot outside shoulders, five foot inside shoulders, 
and a concrete median barrier.  Formerly served by an at-grade crossing, a bridge 
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undercrossing will be installed at PM 2.64 to maintain access between the properties to the 
north and south of SR 12.  The proposed bridge structure is located approximately 50 feet 
south of the existing SR 12 and 7.5 miles west of I-5 between Lodi and Rio Vista.   

 
At the bridge location, an at-grade crossing is currently utilized by adjacent property 
owners.  The proposed freeway will feature a new continuous median barrier preventing 
the aforementioned access.  The proposed Bouldin Island UC will provide a safe and 
continuous crossing for the adjacent property owner’s equipment and personnel.  

 
This proposed structure type is a single span CIP/PS voided slab on diaphragm abutments 
founded on Standard Class 140 Alt “W” piles.  Foundation and design loads provided by 
Bridge Design Branch 17 are presented in Table 1 and Table 2. 
 

Table 1.  General Foundation Information from Bridge Design 
 

Support No. Design 
Method Pile Type FG Elev. 

(ft) 
Cut-off 

Elev. (ft) 

Pile Cap Size (ft) 
Permissible 
Settlement 

Under 
Service 

Load (in) 

Number 
of Piles 

Per 
Support B L 

Abut 1 WSD Class 140 2.11 -5.39 3 55 1 8 

Abut 2 WSD Class 140 2.11 -5.39 3 55 1 8 

 
Table 2.  Foundation Design Loads from Bridge Design 

 

Support 
No. 

Service-1 Limit State (kips) Strength Limit State (Control 
Group, kips) Extreme Event Limit State 

Total Load Permanent 
Load Compression Tension Compression Tension 

Per 
Support 

Max 
Per 
Pile 

Per 
Support 

Per 
Support 

Max 
Per 
Pile 

Per 
Support 

Max 
Per 
Pile 

Per 
Support 

Max 
Per 
Pile 

Per 
Support 

Max 
Per 
Pile 

Abut 1 991 123 689 NA NA NA NA NA NA NA NA 

Abut 2 991 123 689 NA NA NA NA NA NA NA NA 
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 Field Investigation 
 

Our subsurface investigation consisted of two rotary wash borings (R-11-001 and (R-11-
002) that were drilled to depths of 111.5 and 136.5 feet below existing ground surface at 
the proposed bridge abutment locations.  Soil was collected in each boring using a split 
spoon Standard Penetration Testing (SPT) sampler. In addition to the borings two Cone 
Penetrometer Tests soundings were conducted (CPT-10-001 and CPT-10-002) that 
reached depths of about 100 feet.  The CPT soundings produce a continuous electronic 
record of pressure transducer data that correlates to soil type and strength characteristics. 

 
Full-sized Logs-of-Test-Borings (LOTB) will be prepared by Geotechnical Services, 
Office of Geotechnical Support, Branch D, Contracts, Graphics & Records to be 
incorporated in the project plans. 

 
 Site Geology and Subsurface Conditions 
 

Information regarding the regional geology can be found on the Geologic Map of the 
Sacramento Quadrangle, published by CDMG dated 1987.  According to this map, the 
entire site is located in intertidal deposits, which consist mostly of peaty mud, labeled as 
Qi.  This soil is composed of soft mud and peat that were deposited in marshes, swamps, 
and adjacent waterways.  This formation was deposited primarily in the Quaternary Period 
of the Cenozoic Era.  This formation is a relatively young deposit that has been formed 
over the last 1.6 million years. 

  
The soils underlying the proposed bridge abutments were classified based on field 
classification of boring samples in combination with Standard Penetration tests, Pocket 
Penetrometer readings and Cone Penetration Tests.  The near surface soils consist of about 
7 feet of very loose/soft peat underlain by about 5 feet of loose to very loose silty to 
clayey sand.  Below these soils are layers of dense to very dense sand, silty sand, and 
clayey sand interbedded with layers of soft to very stiff clay, silty clay, and sandy clay and 
clayey silt to a depth of 97 feet (elevation 109 feet).  Below a depth of 97 feet, the soils 
consist of very dense sand and clayey sand and very stiff clay and clayey silt to the 
maximum depth explored of 136.5 feet (elevation 148.5). 
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 Topography and Drainage 
 

The topography of the project site is generally flat.  The most prominent drainage feature 
is the Mokelumne River, which runs to the north of the site.  The elevation at the proposed 
bridge site ranges from approximately -11.5 to -12.5 feet.    

 
Ground Water 

 
The groundwater depth was measured at a stabilized depth of 3 feet (approximate 
elevation -15 feet) in boring R-11-001 in March 2011. 

  
Scour 

  
As the bridge structure is not located adjacent to any waterways, scour is not a 
consideration for this project. 

  
Corrosion 
 
For the roadway portion of this project, soil samples were tested for corrosion 
characteristics.  The test results indicate that the soils within the project limits are non-
corrosive. 

 
Seismic Recommendations 

 
Based on the Caltrans 2009 Seismic Design Procedure, the nearest active fault to the site 
is the Great Valley fault 5 (Fault ID No. 24) with a Mmax of 6.5 which is located west of 
the proposed bridge site.  The rupture distance to the fault plane from the bridge site is 
estimated to be about 12 miles.  The fault is referred to as a reverse fault with a dip angle 
of 15 degrees to the west. 

 
Based on the log of test borings a Vs30 (average shear wave velocity for the top 100 feet 
of soil column) was estimated using the SPT blow counts and the correlation formulas for 
both cohesive and granular soil.  The estimated shear wave velocity is 700 feet per second. 
  
Using the above shear wave velocity, the design Acceleration Response Spectrum, (ARS) 
curve is controlled by the USGS 5% probability of exceedance in 50 years (return period 
of 975 years).  The spectral acceleration (SA) by the probabilistic method is higher than 
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both the deterministic SA and the statewide minimum SA.  The design ARS curve was 
obtained from "USGS 2008 Interactive Deaggregation (Beta)" web site, and is attached.  
The estimated peak ground acceleration as shown on the ARS curve is 0.36g. 

 
A liquefaction analysis indicates that the granular soil from elevation -29 to -34 feet in 
boring R-11-001 and from elevation -19 to -24 feet and -29 to -34 feet in boring R-11-002 
have potential to liquefy during a seismic event.  The ground surface elevation is 
approximately -12 feet. 

 
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. 
 
The recommended design ARS curve with an estimated peak ground acceleration of 0.36g 
is attached on Plate No. 1. 

 
Foundation Recommendations 

 
Recommendations for Standard Class 140 Alternative “W” piles at Abutments 1 and 2 are 
presented in Table 3. 

 
Table 3.  Foundation Recommendations for Abutments 

 

Supp 
Loc Pile Type 

 
Cut-
off 

Elev 
(ft) 

Service Limit State Per 
Support 
(kips) 

Required Nominal Resistance (kips) 

Design Tip 
Elev 
(ft) 

Spec 
Tip 
Elev 
(ft) 

Nominal 
Driving 
Resist. 

Required 
(kips) 

Strength Limit Extreme Event 

Total Permanent Comp 
ϕ=0.7 

Tension 
ϕ=0.7 

Comp 
ϕ=1.0 

Tension 
ϕ=1.0 

Abut 1 14” Class 
140 Alt. W -5.39 991 689 NA NA NA NA (a-I) -114 -114 280 

Abut 2 14” Class 
140 Alt. W -5.39 991 689 NA NA NA NA (a-I) -114 -114 280 

 Notes: 
1. Recommendations are based on Working Stress Design (WSD) for abutments and 

the loads provided by Bridge Design. 
2. A factor of safety of 2.0 is used to calculate the available geotechnical resistance in 

Service Limit State. 



 
 
 
MR. GARY JOE                 Foundation Report 

 May 25, 2011                Bouldin Island UC (Br. No. 29-0336) 
 Page  6                    EA 10-0G8001 
           
 

“Caltrans improves mobility across California” 

3. The design tip elevations recommended herein are controlled by (a-I) compression 
(Service Limit State). 

4. The design tip elevations controlled by settlement is not applicable. 
5. The design tip elevations controlled by lateral load is typically provided by Bridge 

Design. 
6. The specified tip elevations recommended herein shall not be raised if controlled 

by lateral load. 
 

Pile Data recommendations for Standard Class 140 Alternative “W” piles at Abutments 
and Bents are presented in Table 4. 

 
Table 4.  Pile Data Table 

 

Support 
Location Pile Type 

Nominal Resistance (kips) Design Tip 
Elevation 

(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal 
Driving Resistance 

Required 
(kips) Compression Tension 

Abut 1 
14” 

Class 140 
Alt. “W” 

246 N/A (a-I) -114 -114 280 

Abut 2 
14” 

Class 140 
Alt. “W” 

246 N/A (a-I) -114 -114 280 

Notes:  
1. The design tip elevations recommended herein are controlled by (a-I) compression 

(Service Limit State), (a-II) compression (Strength Limit State) and (a-III) 
compression (Extreme Limit State). 

2. The design tip elevations controlled by settlement is not applicable. 
3. The design tip elevations controlled by lateral load is typically provided by Bridge 

Design. 
4. The specified tip elevations recommended herein shall not be raised if controlled 

by lateral load. 
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Construction Considerations 
 

1. Pile acceptance criteria for all driven piles shall be based on the Gates formula 
(Caltrans Standard Specifications Section 49-1.08). 

2. Piles, to be driven through embankment fills, shall be predrilled according to 
Caltrans Standard Specifications Section 49-1.06. 

3. To mitigate settlement due to soft near surface soils, wick drains and a settlement 
waiting period of 6 months has been specified for the embankment fills for the 
entire project.  The settlement waiting period must be completed before installation 
of the piles for this structure may begin. 

 
Disclaimer and Contact Information 

 
The foundation recommendations included in this report are based on specific project 
information regarding structure type, location, and design loads provided by the Office of 
Bridge Design Branch 17.  If any changes are made during final project design, OGDN 
should review the changes to determine if these foundation recommendations are still 
applicable.  Any questions regarding this report should be directed to the attention of Ben 
Barnes at 916-227-1039. 

  
  
  
  
 BENJAMIN M. BARNES, P.E.       

Transportation Engineer, Civil     
Office of Geotechnical Design North   
Geotechnical Services     

  
 

Attachment:  Plate No. 1 – Design Response Spectrum 
 

c: Iorzua Akuva (D10 Project Manager) 
 Qiang Huang (GS, OGDN-E) 
 Mark Willian (GS Corporate) 
 Structure R.E. Pending File 
 Rebecca Harnagel (DES Office Engineer, Office of PS&E) 
 Dave Dhillon (D10 DME) 



Bouldin Island UC Latitude 38.113258
Bridge No. 29-0336 Longitude -121.535035 Control Probabilistic
EFIS 1000000052

Period (s) Sa(g)
0.000 0.358
0.100 0.602
0.200 0.785
0.300 0.804
0.500 0.697
1.000 0.464
2.000 0.257
3.000 0.161
4.000 0.113
5.000 0.093

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Sp
ec

tr
al

 A
cc

 (g
)

Acceleration Response Spectrum
5% Damping

Deterministic Procedure Data
Fault Green Valley Fault Rrup 20.3 km
Fault ID 24 Rjb 19.1 km
Style R Rx 18.3 km
Mmax 6.5 VS30 213 m/s
Dip 15 deg Z1.0 NA m
ZTOR 7 km Z2.5 NA km

Notes
Please note the Design ARS curve is based on a 5% probability of exceedance in 50 years (return period of 975 years).

Period (s)

Final
Design Response Spectrum

Plate No. 1




































































	BouldinIslandUC_Report_5-25-2011.pdf
	SJ-12_ARSCurve.pdf



