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 DEPARTMENT OF TRANSPORTATION 
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To:  MR. SAMAD HAMOUD     Date: April 20, 2010 
 Chief, Design Branch 16 
 Office of Bridge Design West 
 Division of Engineering Services  
          File:  04-SM-101-PM 2.57 
 Attn: John Peterson      04-235631 
         Ringwood POC (Replace) 
         Bridge No. 35-0347 

                              
From: CAROLINE CHEN     MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
  
Subject: Foundation Recommendations  
  
 INTRODUCTION 
 

This memorandum provides foundation recommendations for the proposed new 
Ringwood POC (Bridge No. 35-0347) to replace the existing Ringwood POC (Bridge 
No. 35-0143), which spans US 101 in the City of Menlo Park, San Mateo County. The 
proposed replacement is part of the proposed project to add auxiliary lanes in both 
directions of US 101, from the Embarcadero Road Interchange (PM 52.2) in the City of 
Palo Alto in Santa Clara County to the Marsh Road interchange (PM 3.6) in the City of 
Menlo Park in San Mateo County. The existing 6-span bridge will be replaced with new 
bridge to provide sufficient clearances for the proposed auxiliary lanes. The proposed 
new bridge will be constructed close to the existing structure. 
 
The following recommendations are based on the available site investigation  information 
and laboratory test results, Geology Report prepared by Rifaat Nashed and Grant Wilcox 
of Office of Geotechnical Design West, dated November 30, 2009, as well as General 
Plans/Foundation Plans provided by the Office of Bridge Design-West.   
 
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Site Geology 
 
The project area is entirely covered by Holocene flood Basin deposits. The Basin 
deposits contains very fine silty clay to clay deposits occupying flat-floored basins at the 
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distal edge of alluvial fans adjacent to the bay mud. Also contains unconsolidated, locally 
organic, plastic silt and silty clay deposited in very flat valley floor  (USGS, OFR 98-
348).  
 
The Franciscan complex forms the basement rock underlies the entire area east of the 
Pilarcitos fault.  The Franciscan complex is composed of weakly to strongly 
metamorphosed greywacke, argillite, limestone, basalt, serpentinite, chert, and other 
rocks.  The Franciscan rocks in this area overlain by Upper Jurassic to Upper Cretaceous 
turbidites (USGS, OFR 98-348). 
 
The project site is located 6.7 miles (10.79 km) east of San Andrea Fault (Peninsula 
section), 67.66 miles (11.79 km) west of Silver Creek Fault, and 7.58 miles (12.2 km) 
northwest of Cascade Fault. San Andrea Fault, Silver Creek Fault, and Cascade Fault are 
active faults with Maximum Magnitude (MMax) 7.9, 7.1, and 6.9 in order. 
 
SUBSURFACE CONDITIONS 
 
The subsurface investigation for the existing bridge conducted in August 1954 consisted 
of one rotary borings (B-1) and three cone penetration soundings (B-1-A, B-2, and B-3).  
The rotary boring was drilled to approximate depth of 70 ft, or Elevation -54 ft. The 
deepest penetration sounding reached the maximum depth of 60 ft, or Elevation –42 ft. A 
new field investigation was performed in Agusut 2009 during which 4 rotary borings 
(Borings R-09-003 through R-09-006) were drilled to maximum depth of 76.5 ft, or 
approximate Elevation –59.5 ft by the Office of Geotechnical Design West (OGDW). 
These boring were drilled at the accessible location near the proposed bridge supports. 
The elevation of ground surface is approximately 17 ft. 
 
Based on the as-built Log of Test Borings (LOTBs), firm silty clay was encountered in 
the upper 16 ft to Elevation 0 ft, underlain by stiff to very stiff silty clay and clayey silt 
with some small gravel to the maximum exploration depth. A layer of dense sand and 
grave with approximate thickness of 5 ft was uncounted at approximate Elevation –14 ft. 
  
The recent field investigation shows the subsurface predominantly consists of firm to stiff 
clay interbedded with sand and gravel layers.  At three of four boreholes layer of medium 
dense to dense sand and gravel with thickness varying from about 9 to 18 ft was 
encountered at depth ranging from 30 to 59 ft below ground surface.   
 
Groundwater was encountered during the investigation and measured at approximate 
Elevation 5.1 ft in August 1954. Ground water was measured at Elevation 9.5 ft, or 7.5 ft 
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below ground surface, in Boring R-09-003 and Elevation 3.7 ft, or 13.3 ft below ground 
surface in Boring R-09-006. The groundwater may vary with passage of time due to 
surface and subsurface flows and ground surface run-off and other factors that may not 
be present at the time of investigation. The design ground water table is assumed to be at 
Elevation 9.5 ft. 
 
SCOUR  
 
Scour is not anticipated to be an issue for this site since there is no watercourse running 
through the site. 
 
CORROSIVITY 

 
Corrosion samples collected from Borings R-09-003 and R-09-005 during the recent field 
investigation for adjacent proposed Ringwood POC replacement were tested. Test results 
shown on Table 1 indicate the site is considered non-corrosive based on the current 
Caltrans guidelines.  

 
Table 1 Corrosivity Test Results 

 
Location Depth (ft) pH Minimum 

Resistivity (ohm-cm)
Chloride 
Content 
(ppm) 

Sulfate  
Content 
(ppm) 

R-09-003 5-10 7.8 1677 - - 

R-09-005 0-5 8.3 3349 - - 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate 
concentration is greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

 
SEISMICITY/LIQUEFACTION POTENTIAL  

  
Hossain Salimi from Office of Geotechnical Design West provided Preliminary Seismic 
Design Recommendations (PSDR) for this structure on August 11, 2009, before the 
recent field investigation was conducted. The PSDR concluded that liquefaction potential 
is considered minimal. A subsequent report dated November 4, 2009, was prepared by 
Hossain Salimi after the recent field investigation and laboratory testing was completed 
to provide lateral soil springs. The Report concluded that there is a moderate to high 
liquefaction potential at Bents 8, 9, 10,11, and 12, based on Boring R-09-003. The soil 
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subject to liquefaction is a three-foot medium dense sand layer encountered 
approximately from elevations 4 ft to 1 ft in Boring R-09-003.  
 
EXISTING FOUNDATION 
 
The existing bridge was originally built in 1958 and retrofitted in 1993. Treated timber 
piles were used to support the bridge in the original construction with design load 30 
tons. Piles were driven to elevations ranging from –12.5 ft to –40 ft.  Class 70C driven 
piles were used during the 1993 retrofit, with specified tip elevation –39 ft.  

 
FOUNDATION TYPE RECOMMENDATIONS  
 
Cast-In-Drilled-Hole (CIDH) pile of different sizes are proposed by the structure designer 
for the bents and spread footings for Abutments 1 and 15.  Footings 1 and 2 are proposed 
to support the reinforced concrete cell wall behind Abutment 1, and Footings 3 and 4 to 
support concrete cell wall behind Abutment 15. The proposed foundations are considered 
feasible based on the site conditions and load demand. Foundation design data provided 
by structure designer and recommendations are presented on Tables 2 through 5.  
Settlement of CIDH piles under service load is estimated to be less than 1 inch. 
 
Downdrag caused by liquefaction under extreme event is accounted for in the analysis 
and recommendations. The downdrag load is estimated to be 140 kips per pile for Bents 8 
and 9, and 100 kips per pile for Bents 10, 11, and 12. Structure designer should take the 
downdrag into account as additional load when design piles structurally. 

  
Spread footings at abutments and walls are anticipated to be founded on stiff clay. 
Permissible gross contact stress presented on Table 3 is calculated based on permissible 
settlement of 1 inch as specified by the structure designer.   Allowable gross bearing 
capacity is obtained by applying factor of safety 3 to the ultimate gross bearing capacity. 
The contact pressure determined based on Service Limit State should not exceed lesser of 
permissible gross contact stress and allowable gross bearing capacity.  Footing pressure 
will be affected by the lateral pressures and design structure loads. Structure designer 
should calculate the footing contact pressure, and check it with the bearing capacity 
recommended. 
 
The structure designer should show on the plans, in the pile data table, the design pile tip 
elevations controlled by the lateral load demands. If the design pile tip elevation required 
to meet lateral load demands exceeds the specified pile tip elevations given within this 
report, the Office of Geotechnical Design-West shall be contacted for further 
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recommendations. 
 

Table 2  Foundation Data Provided by Structure Designer 
 

Pile Cap (ft) 
Support 
Location 

Design 
Method Pile Type 

Finished 
Grade 

Elevation 
(ft) 

Cut-off 
Elevation 

(ft) 
B L 

Permissible 
Settlement 

under 
Service 

Load (in) 

No. of 
Piles per 
Support 

Bent 2-6 LRFD 
3 ft CIDH 
Extension 14.5~15.2 11.5~12.2 N/A N/A 1 1 

Bent 7 LRFD 
4 ft CIDH 
Extension 13.76 110.76 N/A N/A 1 1 

Bent 8 LRFD 
4 ft CIDH 
Extension 16.5 13.5 N/A N/A 1 1 

Bent 9 LRFD 
4 ft CIDH 
Extension 14.52 11.52 N/A N/A 1 1 

Bent 10-14 LRFD 
3 ft CIDH 
Extension 14.5~15.2 11.5~12.2 N/A N/A 1 1 

 
 

Table 3   Foundation Design Data and Recommendations for Abutments 
 

Effective 
Footing Size 

(ft) 

WSD                            
(LRFD Service-1 Limit State) 

Support 
Location 

B L 

BOF 
Elevation 

(ft) 

Minimum 
Footing 

Embedment 
Depth (ft) 

Permissible Gross 
Contact Stress (ksf) 

Allowable 
Gross Bearing 
Capacity  (ksf) 

Abutment 1 6.6 10 15.5 2.5 2500 2000 

Footings 1 & 2 2 107 15.5 2.5 2500 2000 

Abutment 15 6.6 10 16 2.5 2500 2000 

Footings 3 & 4 2 107 16 2.5 2500 2000 
Notes:  (1) BOF = Bottom of Footing 
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Table 4   Foundation Design Data and Recommendations for Bents   

 

Required factored Nominal Resistance     
  (kips) 

Strength Limit 
 Extreme Event 

Support 
Location 

 
 
 

Pile Type 
 

 
 

Cut-Off 
Elevation 

(ft) 

 
Service-I 

Limit 
State 

Load per 
Support 
(kips) 

Total 
Permissible 

Support 
Settlement 

(inch) 
 

Comp. 
(ϕ=0.7) 

Tension 
(ϕ=0.7) 

Comp. 
(ϕ=1) 

Tension 
(ϕ=1) 

 
 

Design 
Pile Tip 

Elevation 
(ft) 

 
 

Specified 
Pile Tip 

Elevation 
(ft) 

Bent 2-
6 

3 ft CIDH 
Extension 

11.5-
12.2 

160 1 240 - 200 - 
-35 (a-I) 
–18 (a-

II)  
-35 

Bent 7 4 ft CIDH 
Extension 

10.76 220 1 300 - 270 - -33 (a-I)   
  -18 (a-II) -33 

Bent 8 4 ft CIDH 
Extension 13.5 460 1 640 - 360 - -47 (a-I)   

 –38 (a-II) -47 

Bent 9 4 ft CIDH 
Extension 

11.52 220 1 300 - 270 - -24 (a-I)   
  -33 (a-II) -33 

Bent 10-
12 

3 ft CIDH 
Extension 

11.5-
12.2 

160 1 240 - 200 - -27 (a-I)   
  -32 (a-II) -32 

Bent 13-
14 

3 ft CIDH 
Extension 

11.5-
12.2 

160 1 240 - 200 - -41 (a-I)   
  -16 (a-II) -41 

 
Notes: 

1. The design tip elevations are controlled by (a-I) Compression (Strength Limit), (a-II) 
Compression (Extreme Limit).  

2. The structure designer is to provide design tip elevations for lateral loads, if there are any. 
3. Settlement of CIDH piles under service load is estimated to be less than 1 inch. 
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Table 5 Pile Data Table 
 

Nominal Resistance (kips) 

Support 
Location 

 
 
 

Pile Type 
 

 
Compression 

 
Tension 

 
 

Design Pile Tip 
Elevation 

(ft) 
 
 

 
Specified Pile 

Tip 
Elevation 

(ft) 
 

Bent 2-6 
3 ft CIDH 
Extension 350 0 -35 (a) -35 

Bent 7 
4 ft CIDH 
Extension 430 0 -33 (a) -33 

Bent 8 
4 ft CIDH 
Extension 920 0 -47 (a) -47 

Bent 9 
4 ft CIDH 
Extension 430 0 -33 (a) -33 

Bent 10-12 
3 ft CIDH 
Extension 350 0 -32 (a) -32 

Bent 13-14 
3 ft CIDH 
Extension 350 0 -41 (a) -41 

 
Notes: 
1. The design tip elevations are controlled by (a) Compression. 
2. The structure designer is to provide design tip elevations for lateral loads, if there are any. 
 
CONSTRUCTION CONSIDERATIONS 
 
• Groundwater is anticipated to be encountered during drilling to install CIDH piles. 

Wet method is expected.  
 
• Temporary casing maybe needed to prevent caving potential due to the presence of 

granular soil and the high groundwater table.  
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• The drilled holes shall not be left open after drilling is completed.  
 

• Spread footings shall be placed neat against competent materials. All loose materials 
shall be removed prior to placement of concrete and backfilled with structure backfill 
material (or Class 2 AB) compacted to 95% relative density in lift not exceeding 8 
inch to bring up the excavation to the footing grade. Spread footings are anticipated to 
be founded on stiff clay. If differing soil conditions are encountered at the bottom of 
footing, Office of Geotechnical Design West should be contacted for further 
evaluation and recommendations. 

 
• Localized seepage water may be encountered during excavation to install spread 

footing even though groundwater table is anticipated to be lower than bottom of 
footing elevation. 

 
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  

 
c. TPokrywka, MMomenzadeh, CChen, HSalimi,  

Daily File, Route File, Translab File  
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To:  MR. SAMAD HAMOUD     Date: March 10, 2010 
 Chief, Design Branch 16 
 Office of Bridge Design West 
 Division of Engineering Services   File:  04-SM-101-PM 2.66 
 Attn: John Peterson      04-235631 
         Hetch Hetchy Aqueduct (Widen) 
         Bridge No. 35-0150M 

                              
From: CAROLINE CHEN             MAHMOOD MOMENZADEH 
 Transportation Engineer     Chief, Branch C 
 Office of Geotechnical Design-West  Office of Geotechnical Design-West 
 Division of Engineering Services   Division of Engineering Services 
  
Subject: Foundation Recommendations  
  
 
 INTRODUCTION 
 

This memorandum provides foundation recommendations for the proposed widening of 
Hetch Hetchy Aqueduct Bridge (Bridge No. 35-0150M), in the City of Menlo Park, San 
Mateo County. The proposed widening is part of the proposed project to add auxiliary 
lanes in both directions of US 101, from the Embarcadero Road Interchange (PM 52.2) in 
the City of Palo Alto in Santa Clara County to the Marsh Road interchange (PM 3.6) in 
the City of Menlo Park in San Mateo County. The existing 5-span Hetch Hetchy 
Aqueduct Bridge spans and protects the two existing water lines and future water lines. 
The widening is proposed to accommodate the auxiliary lanes in both northbound and 
southbound directions.  
 
The following recommendations are based on the available site investigation finding and 
laboratory test results, Geology Report prepared by Rifaat Nashed and Grant Wilcox of 
Office of Geotechnical Design West, dated November 30, 2009, as well as General 
Plans/Foundation Plans provided by the Office of Bridge Design-West.   
 
GEOLOGY AND SUBSURFACE CONDITIONS 
 
Site Geology 
 
The project area is entirely covered by Holocene flood Basin deposits. The Basin 
deposits contains very fine silty clay to clay deposits occupying flat-floored basins at the 
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distal edge of alluvial fans adjacent to the bay mud. Also contains unconsolidated, locally 
organic, plastic silt and silty clay deposited in very flat valley floor  (USGS, OFR 98-
348).  
 
The Franciscan complex forms the basement rock underlies the entire area east of the 
Pilarcitos fault.  The Franciscan complex is composed of weakly to strongly 
metamorphosed greywacke, argillite, limestone, basalt, serpentinite, chert, and other 
rocks.  The Franciscan rocks in this area overlain by Upper Jurassic to Upper Cretaceous 
turbidites (USGS, OFR 98-348). 
 
The project site is located 6.7 miles (10.79 km) east of San Andrea Fault (Peninsula 
section), 67.66 miles (11.79 km) west of Silver Creek Fault, and 7.58 miles (12.2 km) 
northwest of Cascade Fault. San Andrea Fault, Silver Creek Fault, and Cascade Fault are 
active faults with Maximum Magnitude (MMax) 7.9, 7.1, and 6.9 in order. 
 
Subsurface Conditions 
 
The subsurface investigation for the existing bridge conducted in February 1956 
consisted of two rotary borings (B-1 and B-3) and three cone penetration soundings (B-2, 
B-4, and B-5).  The deepest rotary boring was drilled to approximate depth of 83 ft, or 
Elevation    -68 ft. The deepest penetration sounding reached the maximum depth of 90 
ft, or Elevation –75 ft. A recent field investigation completed by the Office of 
Geotechnical Design West (OGDW) in March 2009 was conducted for the proposed 
widening, consisting of two rotary borings (R-09-001 and R-09-002). The maximum 
exploration depth reached depth 72 ft, or Elevation –55 ft. 
  
Based on the as-built Log of Test Borings (LOTBs), the subsurface soil encountered 
above Elevation –40 ft was described as loose to medium dense sand with good clayey 
silt or silt binder with interbeded pebble gravel layers in the boring loggs. Dense to very 
dense sand and pebble gravel with silt binder was encountered below Elevation –40 ft to 
the maximum exploration depth. The recent field investigation indicates the subsurface 
consists of predominantly soft to stiff sandy and gravelly clay with occasional layers of 
medium dense to dense sand and gravelly sand. The as-built and the recent LOTBs show 
significant discrepancy in terms of soil type encountered and SPT blow counts. The 
difference in blow counts is very likely caused by the hammer energy efficiency. The 
drilling equipment used in the recent field investigation very likely has much higher 
hammer energy efficiency, which results in much lower SPT blow count. The 
discrepancy in description of soil type may attribute to changes in soil classification over 
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the years.  
 
Groundwater was encountered during the investigation and measured at elevation ranging 
from 6 to 8 ft in February 1956, but was not measured in the field investigation 
conducted in 2009. Four borings (R-09-003 through R-09-006) were drilled in August 
2009 for proposed Ringwood POC (Replace) (Bridge No. 35-0143), which is about 700 
ft southeast to the Hetch Hetchy Aqueduct. Ground water was measured at Elevation 9.5 
ft in Boring R-09-003 and Elevation 3.7 ft in Boring R-09-006. The design ground water 
table is assumed to be at Elevation 9.5 ft. 
 
SCOUR  
 
Scour is not anticipated to be an issue for this site since there is no watercourse running 
through the site. 
 
CORROSIVITY 

 
Corrosion samples collected from Borings R-09-003 and R-09-005 for adjacent proposed 
Ringwood POC replacement were tested. Test results shown on Table 1 indicate the site 
is considered non-corrosive based on the current Caltrans guidelines.  
 

Table 1 Corrosivity Test Results 
 

Location Depth (ft) pH Minimum Resistivity 
(ohm-cm) 

Chloride 
Content 
(ppm) 

Sulfate  
Content 
(ppm) 

R-09-003 5-10 7.8 1677 - - 

R-09-005 0-5 8.3 3349 - - 
Note: Caltrans currently considers a site to be corrosive to foundation elements if one or more of the 

following conditions exist: Chloride concentration is greater than or equal to 500 ppm, sulfate 
concentration is greater than or equal to 2000 ppm, or the pH is 5.5 or less. 

 
SEISMICITY/LIQUEFACTION POTENTIAL  

  
Hossain Salimi from Office of Geotechnical Design West provided Seismic Design 
Recommendations (SDR) dated December 23, 2009, for this structure. It was concluded 
in the SDR that liquefaction potential is considered minimal due to the nature of the 
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materials encountered.  
 
EXISTING FOUNDATION 
 
The existing bridge was originally built in 1958 and widened in the median in 1973. Both 
original construction and widening used 16 inch Cast-In-Drilled-Hole (CIDH) piles to 
support the bridge, with specified tip elevation –40 ft. The design load is 32 tons. 

 
FOUNDATION RECOMMENDATIONS 
 
Based on general Plans, foundation data and loads provided by structure designer shown 
on Tables 2 and 3, and the subsurface conditions, 24 inch Cast-In-Drilled-Hole (CIDH) 
pile is feasible type of foundation for the proposed structure. Foundation design 
recommendations are presented on Tables 4 through 6.  Settlement of CIDH piles under 
service load is less than 1 inch. 

 
Table 2 Foundation Data Provided by Structure Designer 

 

Pile Cap (ft) 
Support 
Location 

Design 
Method Pile Type 

Finished 
Grade 

Elevation 
(ft) 

Cut-off 
Elevation 

(ft) 
B L 

Permissible 
Settlement 

under 
Service 

Load (in) 

No. of 
Piles per 
Support 

Abut 1 WSD 24 inch 
CIDH 16.90 14.57 N/A N/A 1 2 

Bent 2 LRFD 24 inch CIDH 
Extension 16.92 14.59 N/A N/A 1 2 

Bent 3 LRFD 24 inch 
CIDH 16.94 14.61 N/A N/A 1 2 

Bent 4 LRFD 24 inch CIDH 
Extension 16.96 14.63 N/A N/A 1 2 

Bent 5 LRFD 24 inch CIDH 
Extension 16.98 14.65 N/A N/A 1 2 

Abut 6 WSD 24 inch CIDH 
Extension 17.00 14.67 N/A N/A 1 2 
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Table 3   Foundation Design Loads Provided by Structure Designer 
 

Service 1 Limit State (kips) Strength Limit State                
(Controlling Group) (kips) 

Extreme Event Limit State 
(Controlling Group) (kips) 

Total Load Permanent 
Loads 

Compression Tension Compression Tension 

 
 

Support 
Location 

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 1 160 80 80 N/A N/A N/A N/A N/A N/A N/A N/A 

Bents 2 -5 160 N/A 80 230 115 - - - - - - 

Abut 6 160 80 80 N/A N/A N/A N/A N/A N/A N/A N/A 

 
 
 

Table 4   Foundation Design Data and Recommendations for Abutments  
 

LRFD Service-I Limit 
State Load (kips) per 

Support Support 
Location Pile Type 

Cut-off 
Elevation 

(ft) 
Total Permanent 

LRFD Service-I 
Limit State Total 

Load (kips) per Pile 
(Compression) 

Nominal 
Resistance 

(kips) 

Design Tip 
Elevations 

(ft) 

Specified 
Tip 

Elevation 
(ft) 

Abut. 1 24 inch 
CIDH 14.57 160 80 80 160 -42.9 (1) -42.9 

Abut. 6 24 inch 
CIDH 14.67 160 80 80 160 -42.9 (1) -42.9 

 
Notes: 
1. The design tip elevations are controlled by (1) Compression.  
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The structure designer should show on the plans, in the pile data table, the design pile tip 
elevation controlled by the lateral load demands. If the design pile tip elevation required 
to meet lateral load demands exceeds the specified pile tip elevations given within this 
report, the Office of Geotechnical Design-West shall be contacted for further 
recommendations. 
 
 

Table 5   Foundation Design Data and Recommendations for Bents   
 

 
Required factored Nominal Resistance 

(kips) 
Strength Limit 

 
Extreme Event  Support 

Location 

 
 
 

Pile 
Type 

 

 
 

Cut-Off 
Elevation 

(ft) 

 
Service-I 

Limit 
State Load 

per 
Support 
(kips) 

Total 
Permissible 

Support 
Settlement 

 Comp. 
(ϕ=0.7) 

Tension 
(ϕ=0.7) 

Comp. 
(ϕ=1) 

Tension 
(ϕ=1) 

 
 

Design Pile 
Tip 

Elevation 
(ft) 

 
 

 
Specified 
Pile Tip 

Elevation 
(ft) 

 

Bent 2 
24 inch 
CIDH 

Extension 
14.59 160 1 115 - - - -42.9(a-I) -42.9 

Bent 3 
24 inch 
CIDH 

Extension 
14.61 160 1 115 - - - -42.9 (a-I) -42.9 

Bent 4 
24 inch 
CIDH 

Extension 
14.63 160 1 115 - - - -42.9 (a-I) -42.9 

Bent 5 
24 inch 
CIDH 

Extension 
14.65 160 1 115 - - - -42.9 (a-I) -42.9 

 
Notes: 
1. The design tip elevations are controlled by (a-I) Compression (Strength Limit).  
2. The structure designer is to provide design tip elevations for lateral loads, if there are any. 
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Table 6 Pile Data Table 
 

Nominal Resistance (kips) 
Support 

Location 

 
 

Pile Type 
 Compression Tension 

 
Design Pile 

Tip 
Elevation 

(ft) 

 
Specified Pile 

Tip 
Elevation 

(ft) 

Abut 1 24 inch CIDH 
Extension 160 0 -42.9 (1) -42.9 

Bent 2 24 inch CIDH 
Extension 165 0 -42.9 (1) -42.9 

Bent 3 24 inch CIDH 
Extension 165 0 -42.9 (1) -42.9 

Bent 4 24 inch CIDH 
Extension 165 0 -42.9 (1) -42.9 

Bent 5 24 inch CIDH 
Extension 165 0 -42.9 (1) -42.9 

Abut 5 24 inch CIDH 
Extension 160 0 -42.9 (1) -42.9 

 
Notes: 
1. The design tip elevations are controlled by (1) Compression.  
2. The structure designer is to provide design tip elevations for lateral loads, if there are any. 
 
 
CONSTRUCTION CONSIDERATIONS 
 
• Groundwater is anticipated to be encountered during drilling to install CIDH piles. 

Wet method is expected. 
 
• Temporary casing may be needed to prevent caving potential due to the presence of 

granular soil and the high groundwater table.  
 
• The drilled holes shall not be left open after drilling is completed.  

 
The recommendations contained in this report are based on specific project information 
including structure type, support locations, and design loads that have been provided by 
the Office of Bridge Design-West. If any changes are made during final project design, 
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the Office of Geotechnical Design-West, should review those changes to determine if 
these foundation recommendations are still applicable 
 
If you have any questions or need additional information, please contact Caroline Chen at 
916-227-5386 or Mahmood Momenzadeh at 510-286-5732.  
 
 

 
c. TPokrywka, MMomenzadeh, CChen, Translab File, RE Pending,  

      Project Manager 
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