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2. PROJECT DESCRIPTION  

 

The existing bridge was constructed in 1941. It is a 750 feet long, 14-span continuous CIP/RC 

hunched T-girder on RC column bents and RC pier walls with caps. The end spans (Spans 1 and 

14) are 15 feet long and are cantilevered without abutments. The other spans are 60 feet long. All 

are founded on steel HP 12x53 piles. 

 

The vertical datum used in this report is NGVD29 datum. The elevations shown in as-built plans 

were based on the NGVD29 datum. At this site, the NAVD88 elevation is about 2.47 feet higher 

than the NGVD29 elevation. 

 

3. EXCEPTION TO POLICY 

 

There is no known exception to Department policy relating to the investigation of the structure.  

 

4. SITE GEOLOGY AND SUBSURFACE CONDITIONS  

 

4.1 Site Geology 
 

The project area is located in the San Joaquin Valley, which comprises the southern two – thirds 

of the Centeral Valley of California. The San Joaquin Valley is a sediment -filled depression, that 

is bounded to the west by the California Coast Ranges and to the east by the Sierra Nevada. The 

Valley occupies a trough created by tectonic forces. The trough is filled with marine sediments 

overlain by continental sediments. The San Joaquin River begins high in the Sierra Nevada and 

descends onto the valley floor, where it takes a northerly flow path toward the Sacramento-San 

Joaquin Delta. The lower part of the river is a meandering stream flowing over Cenozoic alluvial 

deposits, which together comprise flat floor of the Central Valley.   

 

Based on the Geologic Map of USGS, Fresno 1:250,000 sheet (see attached Geologic Map), the 

project site is predominately underlain by recent alluvial fan deposited from streams emerging 

from highlands surrounding the Great Valley.  The alluvial sediments include relatively coarse –

grained deposits along river channels and alluvial fans on the margin of the valley and composed 

of interbedded sands, silt and clays capped by surficial sandy coarse gravels and cobbles. The 

alluvial fan deposits are surrounded to the south by Pleistocene non-marine sedimentary deposits. 

 

The Great Valley Fault is an active fault and located within 48.1 miles to the west of the project. 

The other active fault in the area is the San Andreas Fault (Creeping section) located 

approximately 72.0 miles to the west of the site.     
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4.2  Subsurface Conditions 

 

Based on borings B-1 through B-11 conducted in 1993 (see attached LOTBs) for the adjacent 

new San Joaquin River Bridge (Bridge Number 42-0400L/R), subsurface soils at the bridge site 

consist of a top layer of medium dense to very dense sandy gravels and cobbles with thickness 

varying from 15 feet to more than 30 feet. This is underlain by interlayers of mostly dense to very 

dense sand, silty sand/sandy silt, and clayey silt/silty clay, to a maximum depth of 87 feet.  

 

According to the Foundation Report for San Joaquin River Bridge (Materials File, May 31, 

1994), both the gravel and cobbles were found to be relatively well rounded and are hard to very 

hard.  Cobbles up to 10 inches in diameter, median diameter estimated at 6 inches, were noted 

during drilling operations. 

 

4.3 Groundwater 

 

The 1993 borings encountered groundwater at approximately 253.2 to 254.4 feet elevation, about 

3 to 5 feet below the channel bottom (see attached LOTBs).  

 

5. SCOUR EVALUATION  

 

The channel profile at the bridge location has been taken in 1940, 1972, 1992, 1997, 2001, 2004, 

2006, and 2012 (see attached channel profiles). It shows that there was significant channel 

degradation from 1940 to 1997, with a maximum reduction of 14 feet at Pier 5. Since then, the 

channel profile has been fairly stable or even increased locally.  

 

According to the BIRIS reports, channel degradation was first noticed in 1959. The sheet pile 

cofferdam installed during bridge construction at Pier 10 was exposed by 2 feet. In 1983, the 

sheet pile at Pier 6 was exposed by 7.5 feet. In 1987, scour holes were observed at Piers 9, 10, 

and 12. A channel profile taken in 1992 indicated a degradation of 4 feet at Pier 10 since 1972. In 

2006, the pile caps at Piers 8, 9, and 10 were exposed, and a scoured trench of 50’x10’x4’ in size 

was observed in the upstream channel bed. 

 

Aggregate mining near the bridge by Fresno County has further worsened the scour problem. 

Mining was first reported in 1978 and had been going on for years on both upstream and 

downstream sides. It is unclear from the BIRIS reports whether the County has stopped mining 

operation.  

 

The bridge was classified as scour critical in 2001. It was estimated that the bridge could become 

unstable if the scour reaches 243.4 feet elevation. The proposed retrofit alternatives included 

constructing a sheet pile check dam downstream from the bridge, or constructing sheet pile 
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encasements around Piers 4 through 11. The check dam option was dropped before the current 

project was initiated. The sheet pile encasement option was the only option when this project 

started, but later was rejected due to constructability concerns (more details in Section 9 below). 
 

The Final Hydraulic Report dated March 27, 2015 calculated 5 feet of degradation scour, 4 feet 

of contraction scour, and 9.8 feet (12 feet at Pier 11) of local scour at Piers 5 through 11, 

assuming 25 years for the remainder of the bridge service life. The maximum scour elevation 

(NAVD88 datum) is 236 feet (234 feet at Pier 12). It is noted that these scour depths are 

conservative estimates; the actual scours will likely be much less.  
 

6. CORROSION EVALUATION 
 

Corrosion samples were collected near ground surface adjacent to Bent 8 and 10. The corrosion 

test results are shown in Table 1. According to current Caltrans Corrosion Guidelines (2010), a 

soil is considered corrosive for structural elements if one or more of the following conditions 

exist: pH is 5.5 or less, chloride concentration is 500 ppm or greater, sulfate concentration is 

2000 ppm or greater. Resistivity is not considered for structural elements. The soil at the project 

site is considered non-corrosive. Note that the sample at Bent 8 satisfies all the non-corrosion 

requirements except that the pH value is slightly lower than 5.5. This is because during sample 

collection a large quantity of organic material (grass roots) was gathered. Such organic material 

is not expected around the proposed new foundations.  
 

Table 1. Soil Corrosion Test Summary 

Location Corrosion 

Lab # 

Sample 

Depth (ft) 

Min. Resistivity 

(ohm-cm) 

pH Chloride 

Content (ppm) 

Sulfate 

Content (ppm) 

Bent 8 CR20150123 0 – 1   8986 5.45 12.5 13.7 

Bent 10 CR20150124 0 – 1   12682 6.17 - - 

 

7. SEISMIC RECOMMENDATIONS 
 

Please refer to the Memo from Hossain Salimi of our office to your Branch, dated March 12, 

2015 for the final seismic design recommendations. The following is a brief summary of the 

proposed seismic design parameters:  
 

 Controlling Fault = San Andreas Fault (116 km from project site) 

 Maximum Moment Magnitude, Mw = 7.9 

 Peak Ground Acceleration = 0.21 g 

Surface Rupture Potential = None 

Liquefaction Potential = No 
 

For clarification or additional information on seismic design aspects of the project, please consult 
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with Hossain Salimi at (916) 227-7147. 

 

8. AS-BUILT FOUNDATION DATA  

 

According to the as-built plans, the bridge is founded on 12-inch driven steel H piles. There are 

16 piles at each bent. The as-built plans indicate that the bottoms of pile caps vary from 251.3 to 

253.1 feet elevation (see attached channel profiles). The estimated pile length was 33 feet, which 

corresponds to pile tips at approximately 218.3 to 220.1 feet elevation. The bridge has been in 

service for 74 years without any foundation related problems except scour. No foundation 

settlement has ever been observed. The bridge is located in a region of low seismicity.  

 

9. FOUNDATION RECOMMENDATIONS  

 

The Final Hydraulic Report recommended scour mitigation at Piers 5 through 11. Structure 

Design has provided updated structure loads, as shown in Table 2. Table 2 also shows back 

calculated vertical nominal capacities of the existing H piles under different scour conditions. 

Calculations show that the piles cannot provide required nominal vertical capacity even if there is 

5 feet of soil cover above the pile cap. When maximum scour is reached, the piles will not be 

able to carry even the service load. It is also noted that when exposed, the H piles will become 

more vulnerable to corrosion and buckling. 

 

Table 2. Vertical loads and Vertical Capacities of Existing H Piles 

Service Limit 

State load 

(kips) 

Factored 

Strength Limit 

State load (kips) 

Required 

nominal capacity 

at Strength Limit 

State per pile 

(kips) 

Nominal 

capacity with 

5’ soil cover 

above pile cap 

(kips) 

Nominal 

capacity with 

no soil cover 

above pile cap 

(kips) 

Nominal 

capacity at 

max. scour 

(kips) 

1227/pier 

or 77/pile 

1864/pier  

or 117/pile 
166 155 125 66 

 

To mitigate the potential deep scour hazard on pile foundations, a number of alternatives have 

been proposed. The initial idea of installing a sheet pile enclosure around the pile caps has been 

rejected due to the presence of dense to very dense cobbles at the site that can make pile driving 

extremely difficult. According to District 6 Structure Construction staff who worked on the 

adjacent new San Joaquin bridge No. 42-0400 in 2000, even driving sheet piles for temporary 

cofferdams was very time consuming and costly.  

 

In view of that, three more alternatives have been proposed. Alternative 1 is to install a secant 

pile wall around each pile cap to a depth below the maximum scour, combined with two 3-foot-

diameter CIDH piles to provide additional vertical/lateral capacities. Alternative 2 is to install 

two 4-foot-diameter CIDH piles at each pier to provide all the vertical and lateral foundation 
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capacities (see attached General Plans). The idea here is to let scour occur and assume the 

existing piles will fail and the loads will be completly transferred to the CIDH piles. Alternative 

3 is to place concrete block revetment in the river channel around the piers to prevent scour, 

combined with new H piles to provide additional vertical/lateral capacities. Among these three 

alternatives, Alternative 2 is the cheapest and easiest to construct. Alternative 1 is too costly. 

Alternative 3 is expensive and also prohibited by environmental constraints. Thus, Alternative 2 

was chosen as the final recommendation. 

 

The computer program SHAFT2012 was used to calculate nominal vertical bearing capacity for 

the CIDH piles. The computational methods in this program conform to the 1999 FHWA 

recommendations for drilled shafts (O’Neil and Reese 1999). Skin friction and a portion of end 

bearing were counted in pile resistance calculations.  

 

Table 3 provides a summary of foundation design recommendations for the piers. Table 4 is the 

pile data table. The computed settlement under service load is less than one inch.  

 

Table 3. Foundation Design Recommendations 

Support 

Location 

Pile 

Type 

Cut-off 

Elevation 

(ft) 

Service-I 

Limit State 

Load per 

Support 

(kips) 

Total 

Permissible 

Support 

Settlement 

(in) 

Required Factored Nominal 

Resistance (kips) Design Tip 

Elevation 

(ft) 

Specified 

Tip 

Elevation 

(ft) 

Strength Limit Extreme Event 

Comp. 

(ϕ=0.7) 

Tension 

(ϕ=0.7) 

Comp. 

(ϕ=1) 

Tension 

(ϕ=1) 

Piers  

5 – 11  

48” 

CIDH 

251.3-

253.1  

614  

per pile 
1 1331 0 N/A N/A 

199.5 (a) 

213.5 (c) 
199.5 

                   

Notes: 1) Design tip elevations are controlled by: (a) Compression (Strength Limit) and (c) 

Settlement, respectively. 

2) The CIDH specified tip elevations shall not be raised. 

3) The design tip elevations for Lateral Load shall be provided by Structure Design and 

shall be included in the Pile Data Table in Structure Plans. 
 

Table 4. Pile Data Table 

Support No. Pile Type 
Nominal Resistance (kips) Cutoff 

Elevation (ft) 

Design Tip 

Elevations (ft) 

Specified Tip 

Elevation (ft) Compression Tension 

Piers 5 – 11 48” CIDH 1331 0 
251.3 – 

253.1 

199.5 (a) 

213.5 (c) 
199.5 

 

Notes: 1) Design tip elevations are controlled by: (a) Compression (Strength Limit) and (c) 

Settlement, respectively. 

2)   The CIDH specified tip elevations shall not be raised. 

3)  The design tip elevations for Lateral Load shall be provided by Structure Design and 

shall be included in the Pile Data Table in Structure Plans. 
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10. CONSTRUCTION CONSIDERATIONS 

 

All CIDH piles shall be constructed in accordance with Caltrans Specifications and “Guidelines 

for CIDH Piles Cast in Wet Conditions.” Drilling of the CIDH piles, placement of rebar cage, 

and concrete pour shall be completed in a continuous operation. Prior to placement of concrete, 

the interior surface of the shaft including the bottom should be cleaned of residue from drilling 

operations. Difficult pile installation is anticipated due to the presence of cobbles, gravels and 

groundwater. Shaft construction will be under wet conditions using slurry fluid. Temporary 

casing may also be needed to prevent caving. Before pouring concrete, the bottom of the shaft 

must be cleaned of all debris thoroughly. 

 

For river diversion, cofferdams may be needed. If sheet pile is used to construct the cofferdams, 

extremely difficult pile driving is anticipated.  

 

11. DISCLAIMER AND CONTACT INFORMATION 

 

The recommendations contained in this report are based on specific project information 

regarding structure type, location, and design loads that have been provided by the Office of 

Structure Design West. If any conceptual changes are made during final project design, the 

Office of Geotechnical Design West, Design Branch A should review those changes to determine 

if these foundation recommendations are still applicable. Any questions regarding the above 

recommendations should be directed to the attention of Hooshmand Nikoui at (510) 286-4811. 

 

 

 c:  TJPokrywka, HNikoui, CRisden, Daily File 
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Dahir, Khalid@DOT

From: Conrad Braganza <Conrad.Braganza@fresno.gov>
Sent: Friday, January 29, 2016 10:24 AM
To: Bud Tickel; Jawhar, Thaer F@DOT
Cc: Eshete, Getachew@DOT; Dahir, Khalid@DOT
Subject: RE: San Joaquin River and overflow bridge 0N9901 in Madera county and City of Fresno 
Attachments: Water Truck and Op Station.jpg; Extraction Well Water-Commercial-App-Revised.pdf

Categories: Red Category

Hello Jawhar, 

 

The City of Fresno’s Wastewater Treatment Plant has a non-potable fill station set up for commercial customers (see 

attached picture).  

 

We would be able to meet your expected water demand of 60,000 gallons.   

 

There’s a brief application to complete (attached). You can submit this at any time and I will issue a badge that will 

provide access to the fill station site.  

 

Thanks, 

 

Conrad Braganza                                                          

Wastewater Reclamation Coordinator 

City of Fresno, Department of Public Utilities 

Wastewater Management Division 

(559) 621-5134 

Conrad.Braganza@Fresno.Gov  

 
Recycled Water - Making Every Drop Count 

 

From: Bud Tickel  

Sent: Friday, January 29, 2016 10:12 AM 

To: Jawhar, Thaer F@DOT; Conrad Braganza 
Cc: Eshete, Getachew@DOT; Dahir, Khalid@DOT 

Subject: RE: San Joaquin River and overflow bridge 0N9901 in Madera county and City of Fresno  

 

Hello Jawhar; 

 

I have included Conrad Braganza, Reclamation Coordinator for the City of Fresno. He will assist you with your request. 

 

Best Regards, 
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