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State of California California State Transportation Agency 
Department of Transportation 

“Caltrans improves mobility across California” 

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

To: DON NGUYEN-TAN (Acting Chief) Date: May 30, 2014 
Design Branch 6 
Office of Bridge Design North & Central File: 06-KER-178-R3.8/R4.8 
Structure Design  EA: 06-0H641 
Division of Engineering Services      ID 0614000265 
          Sunny Lane POC 
          (replace) 
          Br. No. 50-0517 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject: Final Foundation Report 
 
Introduction 
 

Per your request, we are providing foundation recommendations for the bridge project 
referenced above.  It is proposed to replace the existing structure (50-0334). This report is for 
use by the project design engineer, construction personnel, bidders and contractors. 
 
Pertinent Plans and Data 
 
The following resources were used in the assessment of the site conditions for these 
recommendations: 

 
1. The general plan and provided loads for the proposed new bridge.  

 
2. The as-built Log of Test Borings (LOTB) conducted for the original bridge in 1962. 

 
3. CA Dept. of Water Resources (DWR) water well data. 

 
4. DWR, Bulletin 118, CA Groundwater, Tulare Lake Hydrologic Region (2003). 

 
5. U.S.D.A. Natural Resources Conservation Service Web Soil Survey (WSS). 

 
Site Geology and Subsurface Conditions 
 
The subsurface geology at the project site consists of alluvial fan and flood plain deposits. These 
deposits are composed of silty sands with gravel and cobbles. These materials are dense to 
approximately 25 feet below the ground surface below which they become very dense. 
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Laboratory Testing 
 
No laboratory testing was performed for this report. 
 
Subsurface Exploration 
 
No recent exploratory borings were conducted for the bridge replacement. The 1962 borings for 
the original bridge structure were used for this report. 
 
Groundwater 
 
Regional records (DWR Well No. 29S28E17R001M et. al.) indicate that regional groundwater 
was approximately 325 feet below the ground surface in 1988. Groundwater level trends (DWR 
Bulletin 118) indicate that the groundwater level has been decreasing by over 50 feet in the 
region from 1970 to 2000. Localized perched/shallow water conditions may be encountered due 
to seasonal fluctuations, regulated flows and diversions. Groundwater is not a factor for 
foundation design and is not expected to be a factor during construction. 
 
Seismic Recommendations 
 
Using soil information from the as-built borings for the existing Sunny Lane POC, a VS30 (the 
weighted average shear wave velocity for the top 100 feet of foundation material) of 890 ft/s 
was calculated for the proposed bridge site. 
 
The deterministic spectrum from the Caltrans ARS Online Tool (version 2.3.06) is based on the 
nearest active fault which controls ground motion.  This fault is the White Wolf fault (ID No. 
230) with MMax of 7.4.  The fault is located southeast of the proposed bridge site and the 
closest distance from the bridge site to the fault rupture plane is approximately 17 miles.  
Caltrans ARS Online Tool refers to this fault as reverse. 
 
According to the “Methodology for Developing Design Response Spectrum for Use in Seismic 
Design Recommendations, November 2012”, the governing design Acceleration Response 
Spectrum (ARS) curves are obtained by any or a combination of the following three methods for 
Sunny Lane POC: 
 

1. Statewide minimum deterministic spectrum with MMax of 6.5, vertical strike-slip event 
with a rupture distance of 7.5 miles. 

2. Deterministic Seismic Hazard spectrum from the Caltrans ARS Online Tool (version 
2.3.06). 

3. The USGS Interactive Deaggregation procedure with a 5% Probability of Exceedance in 
50 years (975 years return period). 
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For the proposed Sunny Lane POC, the recommended ARS curve was obtained using method 3 
as stated above.  The peak ground acceleration is estimated to be 0.38g.  The recommended 
ARS curve is presented on Plate No. 1. 
 
Soil liquefaction occurs when loose, water-saturated soils lose shear strength in response to the 
sudden shaking from an earthquake and begin behaving like a liquid, reducing their ability to 
support embankments and structures.  As groundwater is greater than 100 feet below the ground 
surface, the potential for liquefaction is considered non-existent. 
 
The potential for surface rupture due to fault movement is considered minimal as there are no 
known faults projecting towards or passing directly through the bridge site. 
 
Corrosivity 
 
Corrosion testing of the subsurface soils was not performed as there was no exploratory 
excavations (borings or trenches) conducted.  A search on the WSS online tool indicates that the 
project site soils from depths of 0 to 65 feet are classified as Type #136, Cuyama-Urban-Delano 
and have chemical properties that characterize these materials as moderately corrosive to 
untreated steel foundation elements and low corrosive to concrete.  
 
Scour 
 
The bridge site will not be subjected to stream instability. 
 
As-Built Foundation Information 
 
The existing bridge is a reinforced, 9-span concrete slab structure The as-built records (50-0334) 
indicate the bridge foundations consist of spread footings at all of the support locations. The 
bottom-of-footing elevations range from 560.5 to 568.0 feet with dimensions ranging from 10 X 
4 feet to 12 X 7 feet. 
 
Foundation  Recommendations 
 
Bent Piles (LRFD) 
 
Based on the review of the structure plans, existing bridge records and structural design 
requirements, the optimum foundation types are Standard Class 200, Alternative “W” pipe piles 
at bents 4, 6, 7, 9 and 12. Table 1 lists the foundation recommendation parameters. Table 2 is the 
pile data table to be included in the project contract documents. 
 
Bent Spread Footings (LRFD) 
 
The optimum foundation support type for bents 2, 3, 5, 8, 10 and 11 is spread footings. Table 3 
lists the recommended soil bearing and stress limits at these locations.  
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Abutment Spread Footings (WSD) 
 
Based on a review of the as-built LOTB for the structure, the subsurface soil is adequate to 
support spread footings at the abutment locations. Table 3 lists the recommended soil bearing 
and stress limits at these locations.  
 
Tables 

Table 1. 
Foundation Recommendations for Bents with Piles 

Supp 
Loc 

Pile Type 

 
Cut-off 

Elev 
(ft) 

Service-I 
Limit 
State 

Load Per 
Support 
(kips) 

Total 
Permissible 

Support 
Settlement 

(inches) 

Required Factored Nominal Resistance 
(kips) 

Design Tip 
Elevations 

(ft) 

Spec Tip 
Elev 
(ft) 

Nominal 
Driving 

Resistance 
Required 

(kips) 

Strength Limit Extreme Event 

Comp 
ϕ=0.7 

Tension 
ϕ=0.7 

Comp 
ϕ=1.0 

Tension 
ϕ=1.0 

Bent 4 
Class 200 
Alt “W” 

571.10 383 1 219 0 333 168 
516 (a-I) 
514 (a-II) 
523 (b-II) 

514 333 

Bent 6 
Class 200 
Alt “W” 

568.75 193 1 140 72 188 91 

524 (a-I) 
529 (b-I) 
525 (a-II) 
531 (b-II) 

524 200 

Bent 7 
Class 200 
Alt “W” 

576.85 334 1 214 63 246 132 

522 (a-I) 
540 (b-I) 
528 (a-II) 
534 (b-II) 

522 306 

Bent 9 
Class 200 
Alt “W” 

575.60 318 1 221 5 298 168 

521 (a-I) 
561 (b-I) 
523 (a-II) 
529 (b-II) 

521 316 

Bent 12 
Class 200 
Alt “W” 

575.55 272 1 176 0 322 198 
527 (a-I) 
520 (a-II) 
524 (b-II) 

520 322 

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

 
Table 2.   

Pile Data for Contract Plans 

Support 
Location 

Pile Type 
Nominal Resistance (kips) Design Tip 

Elevations 
(ft) 

Specified Tip 
Elevation 

(ft) 

Nominal Driving 
Resistance (kips) 

Compression Tension 

Bent 4 
Class 200 
Alt “W” 

333 168 
514 (a) 
523 (b) 

514 333 

Bent 6 
Class 200 
Alt “W” 

200 103 
524 (a) 
529 (b) 

524 200 

Bent 7 
Class 200 
Alt “W” 

306 132 
522 (a) 
534 (b) 

522 306 

Bent 9 
Class 200 
Alt “W” 

316 168 
521 (a) 
529 (b) 

521 316 

Bent 12 
Class 200 
Alt “W” 

322 198 
520 (a) 
524 (b) 

520 322 

Design tip elevations for Bents are controlled by: (a) Compression, (b) Tension 
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Table 3 
Foundation Design Recommendations for Spread Footings 

 

Support 

Footing Size 

Bottom of 
Footing 

Elevation 
(ft) 

Minimum 
Footing 

Embedment 
Depth (ft) 

Total 
Permissible 

Support 
Settlement 

(in) 

WSD 
(LRFD Service-I Limit State 

Load Combination) 

LRFD 

Service 
Strength 
ϕb = 0.45 

Extreme 
Event 

ϕb = 1.00 

B L 

Permissible 
Gross 

Contact 
Stress 
(ksf) 

Allowable Gross 
Bearing Capacity 

(ksf) 

Net 
Permissible 

Contact 
Stress 
(ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

Factored 
Gross 

Nominal 
Bearing 

Resistance 
(ksf) 

Abut 1 7 11.16 571.5 3.5 1 5.8 8.2 N/A N/A N/A 

Bent 2 10 10 569 6.0 1 N/A N/A 4.6 25.8 57.3 

Bent 3 12 14.5 569 6.0 1 N/A N/A 4.0 26.7 59.4 

Bent 5 10 10 569.5 5.5 1 N/A N/A 4.3 24.2 53.8 

Bent 8 8 8 569.5 5.5 1 N/A N/A 5.2 22.9 50.8 

Bent 10 10 10 568.5 6.5 1 N/A N/A 4.9 27.4 60.9 

Bent 11 16 18 568.5 6.5 1 N/A N/A 3.4 31.3 69.4 

Abut 13 7 11.16 571.5 3.5 1 5.3 7.8 N/A N/A N/A 

 

Table 41 
Spread Footing Data Table 

Support 
Location 

Working Stress Design (WSD) Load Resistance Factor Design (LRFD) 

Permissible Gross 
Contact Stress 

(Settlement) (ksf) 

Allowable 
Gross Bearing 
Capacity (ksf) 

Service2 
Permissible Net 
Contact Stress 
(Settlement)  

(ksf) 

Strength/Construction3 
Factored Gross Nominal 

Bearing Resistance 
ϕb = 0.45 

(ksf) 

Extreme Event3 
Factored Gross Nominal 

Bearing Resistance 
ϕb = 1.00  

(ksf) 

Abut 1 5.8 8.2 N/A N/A N/A 

Bent 2 N/A N/A 4.6 25.8 57.3 

Bent 3 N/A N/A 4.0 26.7 59.4 

Bent 5 N/A N/A 4.3 24.2 53.8 

Bent 8 N/A N/A 5.2 22.9 50.8 

Bent 10 N/A N/A 4.9 27.4 60.9 

Bent 11 N/A N/A 3.4 31.3 69.4 

Abut 13 5.3 7.8 N/A N/A N/A 
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Spread footing data table notes: 
1. Stresses and resistances were calculated for controlling load combinations. 
2. Controlling load combination for Service Limit State is the one resulting in the highest ratio of q n,u/q pn for foundations on 
soil, or q n,max/qpn for foundations on rock. 
3. Controlling load combination for Strength, Construction, and Extreme Event is the one resulting in the highest ratio of 
qg,u/qR for foundations on soil, or q g,max/qR for foundations on rock. 
 
Construction Considerations 
 

1. The presence of cobble sized clasts was noted in the as-built LOTB for the original 
structure and more recently, in open construction trenches in the adjacent area. The 
Contractor should anticipate difficult and erratic driving of the steel pipe piles. 

 
2. The use of undersized predrilling for the pipe piles is not allowed due to possible impact 

on the tensional capacity of the piles. The use of center relief drilling will be allowed 
above the bottom of the pile during driving if hard driving conditions are encountered. 
The use of center relief drilling shall be stopped 8 feet above the specified pile tip. The 
contractor shall include center relief drilling in their bidding documents.  

 
3. Spread footings shall be placed neat against competent materials. All loose materials 

shall be removed prior to placement of concrete. All footing excavations are to be 
inspected and approved by this Office or a representative of the Office of Structure 
Construction, when excavations are completed to the bottom of footing and prior to 
placement of rebar. 
 

4. The recommended pile tip elevations exceed the maximum depth explored on the as-built 
LOTB used for this report. The contractor should be aware that verification borings will 
be conducted prior to the ready-to-list (RTL) phase of the project.  

 
 
 
If any conceptual changes are proposed during final project design, the Office of Geotechnical 
Design-North should review those changes to determine if the recommendations contained 
herein are still applicable.  
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Project Information 
 
This section discloses to bidders and contractors a list of pertinent information available for their 
inspection prior to bid opening.  The following is information originating from Geotechnical 
Services.  
 

Data and information attached with the project plans are: 
One Log of Test Borings As-Built sheet for original bridge. 

 
Data and information included in the Information Handout provided to the bidders and  
contractors are: 

None. 
 

Data and information available for inspection at the District Office: 
None. 
 

Data and information available for inspection at the Transportation Laboratory are: 
Final Foundation Report.  Sunny Lane POC, Bridge #50-0517, May 30, 2014 
 

If you have any questions or comments, or need additional information please contact 
Christopher Koepke at (916) 227-1040, Ben Barnes at 227-1039 or Qiang (John) Huang at (916) 
227-1037. 
 

Report by:  
 
 
 
 
 
 
 
 
 
Christopher Koepke      Benjamin M. Barnes 
Engineering Geologist     Transportation Engineer  
Office of Geotechnical Design – North   Office of Geotechnical Design – North 
Branch E       Branch E 
 
Attachment: ARS curve 
 
cc: Qiang Huang, R.E. Pending,  Structures OE, D06 DME, GS File System :: (all via e-copy) 

10-14-14 
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State of California California State Transportation Agency 
Department of Transportation 

“Caltrans improves mobility across California” 

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

To: DON NGUYEN-TAN (Acting Chief) Date: May 30, 2014 
Design Branch 6 
Office of Bridge Design North & Central File: 06-KER-178-R3.8/R4.8 
Structure Design  EA: 06-0H641 
Division of Engineering Services      ID 0614000265 
          Sunny Lane POC 
          (replace) 
          Br. No. 50-0517 
 

From: DEPARTMENT OF TRANSPORTATION 
DIVISION OF ENGINEERING SERVICES 
GEOTECHNICAL SERVICES – MS 5 
 

Subject: Addendum to Final Foundation Report dated May 30, 2014 
 

A composite soil sample representative of the subsurface materials in contact with the proposed 
new foundation was obtained and tested for corrosion potential. The results of the corrosion 
testing are as follows: 
 

• Resistivity: 1195 ohm-cm 
• pH: 7.62 
• Chloride: Not tested 
• Sulfate: Not tested 

 
Note: Testing is not performed for chloride and sulfate if the resistivity and pH results indicate a 
nonpotential for salts. 
 
The site subsurface soils are to be considered non-corrosive to foundation elements. 
 
 
 
 
 
 
 
 
Christopher Koepke 
Engineering Geologist 
Office of Geotechnical Design – North 
Branch E 
 
cc: GS File System “GeoDog” 

10-14-14 
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Tel: 888-800-3691

BARRIER SYSTEMS INC.
3333 Vaca Valley Parkway Ste 800

Vacaville, CA 95688

www.barriersystemsinc.com
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