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1.0 PROJECT SUMMARY 

1.1 PURPOSE 

Pinellas County, in coordination with the Florida Department of Transportation (FDOT) District 

Seven, is conducting a Project Development and Environment (PD&E) Study to evaluate 

alternatives to remove, rehabilitate or replace the existing Beckett Bridge (Bridge No. 154000) 

in Tarpon Springs, Pinellas County, Florida. 

1.2 PROJECT DESCRIPTION 

The existing bridge was originally constructed in 1924 as a timber structure with a steel 

movable span.  The fixed timber approach spans were replaced with concrete approach spans 

in 1956.  The bridge is considered historic, and is the only highway single-leaf rolling-lift bascule 

bridge remaining in Florida.  Major repairs were performed in 1979, 1998 and in 2011.  Major 

rehabilitation or replacement of the bridge is needed to keep the bridge open and operating 

efficiently.   

The project limits extend along Riverside Drive from Chesapeake Drive across Whitcomb Bayou 

to Forest Avenue, a distance of approximately 0.3 mile. The existing two-lane bridge connects 

areas west and north of the Bayou to downtown Tarpon Springs.   The bridge is also located on 

a popular route for access to Fred Howard Park, a Pinellas County park located approximately 

3.1 miles west on the Gulf of Mexico.  Riverside Drive/North Spring Boulevard is an extension of 

Tarpon Avenue, which is a designated evacuation route.  (See Figure 1, Project Location.)  

Beckett Bridge provides access to major north/south arterials including Alternate US 19 and US 

19 for coastal residents during hurricane evacuation.  The bridge also provides access for 

emergency vehicles, including police, ambulance and fire.   

Beckett Bridge is owned and operated by Pinellas County.   A bridge tender is only present 

when required to open the drawbridge for a vessel; there are no full-time bridge tenders.  US 

Coast Guard drawbridge opening regulations (33CFR117.341) states that “The draw of the 

Beckett Bridge, mile 0.5, at Tarpon Springs, Florida shall open on signal if at least two hours’ 

notice is given.”  Whitcomb Bayou connects to the Gulf of Mexico via the Anclote River to the 

north.  Boats docked along Whitcomb, Spring and Minetta Bayous, and along artificial canals 

which connect to the southeastern portion of the Whitcomb Bayou, must pass the Beckett 

Bridge to access the Gulf of Mexico. 
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Figure 1 – Project Location Map   
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Project Need 

The bridge is considered functionally obsolete.  This designation is based primarily on the 

substandard clear roadway width of only 20 feet and substandard roadway safety features.  The 

existing typical section consists of one, 10-foot wide travel lane in each direction and 2-foot 2-

inch-wide sidewalks separated by a curb on both sides of the bridge.  (See Figure 2 – Existing 

Bridge Typical Section.) 

 
Figure 2 – Existing Bridge Typical Section  

 

Minimum required lane and shoulder widths prescribed by the American Association of State 

Highway and Transportation Officials (AASHTO) are not met.  The sidewalks on the bridge are 

narrow and do not meet current accessibility requirements established by the Americans with 

Disabilities Act (ADA).  The bridge railings do not meet current standards for pedestrian safety 

or geometric and crash testing safety standards for vehicles.  Approach guardrail and transitions 

and end treatments also do not meet current safety standards.   

According to recent (10/27/09) FDOT inspection reports, the existing bridge has an overall 

Structure Inventory and Appraisal Sufficiency Rating of 44.9 out of 100.  (Sufficiency ratings are 

a method of evaluating highway bridges by calculating a numeric value between 0 and 100, 

indicative of bridge sufficiency to remain in service).  Bridges with a sufficiency rating less than 

50 are eligible for federal replacement funds.  
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Although the bridge is not considered Structurally Deficient, the bridge has a substandard load 

carrying capacity requiring weight restrictions.  The bridge is currently posted for legal loads 

limited to two-ton Single Unit Trucks and 15-ton Combination Trucks.  Repairs in 1979 and 1988 

included installation of crutch bents due to settlement and lateral stability concerns.  Repairs in 

2011 were performed to correct issues with the operating machinery and bascule leaf 

alignment. 

The existing vertical clearance at the fenders is six feet.  The tip of the bascule leaf overhangs 

the fender with the leaf fully raised and does not provide unlimited vertical clearance between 

the fenders.  The existing horizontal clearance between the fenders is 25 feet.   

Alternatives Considered 

The following alternatives will be evaluated during the study: 

 No-Build - Maintain Existing Bridge 

 No-Build - Remove Existing Bridge (includes alternate routing of traffic) 

 Rehabilitation of the Existing Bridge 

 Replace with a new Movable Bridge 

 Replace with a new Fixed Bridge 

The “No-Build” alternative includes only routine maintenance to keep the bridge open to traffic 

until safety issues would require it to be closed.  Evaluation of future improvements would 

occur at a later date.  The “No Build with Removal of the Existing Bridge” would result in routine 

maintenance in the near future with the intent to demolish the bridge when it is no longer safe 

for traffic, with no plans to replace it with a new one.  All bridge replacement alternatives 

considered will be constructed in approximately the same location as the existing bridge to 

minimize impacts. 

Alternate corridors for bridge location will not be evaluated due to the extent of development 

in the vicinity of the existing bridge. Capacity improvements will not be considered. The 

complete removal alternative will examine alternative traffic routes and potential impacts to 

the community and on traffic operations. 
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Proposed Typical Sections 

The proposed bridge typical section was based on a 35 mph design speed.  The governing 

specifications include design criteria specified by the American Association of State Highway 

and Transportation Officials (AASHTO), the Florida Green Book and the FDOT Plans and 

Preparation Manual.  A detailed discussion of design criteria will be included in the Preliminary 

Engineering Report, published separately for this project.  The typical section has a total out-to-

out width of 47 feet 1 inch as shown in Figure 3.  The typical section includes two, 11-foot wide 

travel lanes with 5.5-foot shoulders that can function as undesignated bicycle lanes.  Sidewalks, 

5.5 feet wide, are proposed on both sides of the bridge.  Proposed sections on the roadway 

approaches were developed to avoid acquisition of additional right-of-way.    

Figure 3 – Proposed Bridge Typical Section  
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2.0 SCOPE OF SERVICES 

The geotechnical portion of the PD&E study was to obtain and evaluate information on the 

existing subsurface conditions within the project limits to assist in the preparation of the PD&E 

Report for the project. The following services were provided for this summary: 

 Reviewed published information on topographic, soils and groundwater 
conditions. Soil, groundwater and regional geology information was obtained 
from the Web Soil Survey of Pinellas County, Florida published by the United 
States Department of Agriculture (USDA) – Natural Resource Conservation 
Service (NRCS). Topographic information was obtained from appropriate 
topographic maps published by United States Geological Survey (USGS). 

 Reviewed previous geotechnical explorations and reports and summarized the 
collected data to support the PD&E study for the project.  

 Prepared this Geotechnical Memorandum for the project. 

3.0 SUBSURFACE CONDITIONS 

3.1 USGS TOPOGRAPHIC SURVEY 

The USGS topographic survey map titled “Tarpon Springs, Florida” was reviewed. The natural 

ground surface elevations appear to be within a range of about +5 feet to +10 feet National 

Geodetic Vertical Datum of 1929 (NGVD29). A reproduction of the USGS maps is presented on 

Figure 4.0. 

3.2 REGIONAL GEOLOGY  

The regional geology presented below is as presented in the USDA Soil Survey of Pinellas 

County, Florida. 

The two major geologic formations in Pinellas County are the Hawthorn Formation of the lower 

Miocene and Caloosahatchee Marl of the lower Pliocene. The border between these formations 

extends across the peninsula north of the Cross Bayou Canal through Safety Harbor and 

Oldsmar. The Hawthorn Formation underlies soils north of this line. 

The Hawthorn Formation consists of interbedded sand, clay, marl, limestone, lenses of fuller's 

earth, and land-pebble phosphate. Soils that occur on the side slopes of depressions northeast 
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of Clearwater and in cuts made by Curlew Creek north of Dunedin contain phosphatic material 

from this formation. 

During the Pleistocene, marine deposits that formed four terraces covered these formations. A 

mantle of sand that ranges from two to 35 feet in thickness covered these terraces. These 

terraces are described below:  

The Pamlico terrace occurs at an elevation of 0 to 25 feet above mean sea level. It is mainly 

sand, one to 15 feet thick. In areas near Oldsmar, St. Petersburg, and Pinellas Park, the sand is 

only one to 4 feet thick and is underlain by Caloosahatchee Marl.  

Soils of the Oldsmar and Wabasso series that have acidic sand upper horizons and nonacidic, 

loamy subsoil formed on this terrace. 

The Talbot terrace is 25 to 42 feet above mean sea level. It is fine sand not more than 16 feet 

thick. In a few places, the sand mantle is thin and soils have been affected by phosphatic 

material from underlying Hawthorn Formation. Most soils of the Talbot terrace are acidic. Soils 

of Astatula, Immokalee, Myakka, and Pomello series formed this terrace. 

The Penholoway terrace is 42 to 70 feet above mean sea level. It is mostly fine sand as much as 

28 feet thick. The Hawthorn Formation underlies it. On sides of depressions the sand mantle is 

thin, and materials from the Hawthorn Formation have affected the soils. Most soils on this 

terrace are acidic. A few nonacid soils occur in small isolated areas in depressions and along 

streams. Soils of the Astatula, Immokalee, Myakka, Paola, Pomello, and St. Lucie series formed 

this terrace. 

The Wicomico terrace is 70 to 97 feet above mean sea level. It is mainly fine sand as much as 27 

feet thick. The Hawthorn Formation underlies it. The soils on this terrace are dominantly acid 

sands of the Astatula, Immokalee, Paola, Pomello, and St. Lucie series. 

A few pockets of recently deposited muck and freshwater marl occur in low areas. With few 

exceptions, individual soils are confined to a particular geologic formation or marine terrace. 

For example, Pinellas soil that formed in fresh-water alkaline deposits on upland terraces are 

very similar to Pinellas soil that formed in alkaline sediments of Caloosahatchee Marl. Though 

variations in characteristics of the parent material are apparent in the field, they do not affect 
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soil classification. 

3.3 PINELLAS COUNTY SOIL SURVEY 

Based on a review of the Pinellas County Soil Survey published by USDA-NRCS, it appears that 

there are three soil-mapping units noted within the project limits. A detailed soil survey map is 

shown on Figure 4. The general soil descriptions are presented in the sub-sections below, as 

described in the Web Soil Survey. Table 3-1 summarizes information on the soil mapping units 

obtained from the Web Soil Survey.  

3.3.1 Astatula Soils and Urban Land (Unit 4) 

The Astatula component makes up 50 percent of the map unit. Slopes are 0 to five percent. This 

component is on ridges on marine terraces on coastal plains. The parent material consists of 

eolian or sandy marine deposits. This soil is not flooded. It is not ponded. There is no zone of 

water saturation within a depth of 72 inches.  

Generated brief soil descriptions are created for major soil components. The Urban land is a 

miscellaneous area. 

3.3.2 Matlacha and St. Augustine Soils and Urban Land (Unit 16) 

The Matlacha component makes up 32 percent of the map unit. Slopes are 0 to two percent. 

This component is on fills on ridges on marine terraces on coastal plains. The parent material 

consists of sandy mine spoil or earthy fill.  

This soil is not flooded. It is not ponded. A seasonal zone of water saturation is at 30 inches 

during June, July, August, September, and October. 

The St. Augustine component makes up 32 percent of the map unit. Slopes are 0 to 2 percent. 

This component is on ridges on marine terraces on coastal plains. The parent material consists 

of sandy mine spoil or earthy fill. This soil is not flooded. It is not ponded. A seasonal zone of 

water saturation is at 27 inches during June, July, August, September, and October.  

Generated brief soil descriptions are created for major soil components. The Urban land is a 

miscellaneous area. 
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3.3.3 Tavares Soils and Urban Land (Unit 29) 

The Tavares component makes up 50 percent of the map unit. Slopes are 0 to 5 percent. This 

component is on knolls on marine terraces on coastal plains, ridges on marine terraces on 

coastal plains. The parent material consists of eolian or sandy marine deposits. This soil is not 

flooded. It is not ponded. A seasonal zone of water saturation is at 57 inches during June, July, 

August, September, October, November, and December. 

Generated brief soil descriptions are created for major soil components. The Urban land is a 

miscellaneous area. 

Table 3-1 
Pinellas County USDA NRCS Soil Survey Information  

 

USDA Map 
Unit and Soil 

Name 
Depth                      

(in) 

Soil Classification 

Permeability 
(in/hr) pH 

Seasonal High Water 
Table 

USCS AASHTO 
Depth                      
(feet) Months 

(4) 
Astatula-

Urban land 

0-3 SP, SP-SM A-3 20.0 - 49.9 4.5-6.5 
--- Jan-Dec 

3-80 SP, SP-SM A-3 20.0 - 49.9 4.5-6.5 

--- --- --- 0.0 - 0.0 --- --- Jan-Dec 

(16) 
Matlacha  

St. Augustine- 
Urban land 

0-42 SP, SP-SM A-3 2.0 - 6.0 6.1-8.4 
2.0-3.0 June-Oct 

42-80 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4 

0-8 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4 

1.5-3.0 June-Oct 

8-33 SP-SM A-2-4 2.0 - 20.0 6.1-8.4 

33-48 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4 

48-63 SM, SP-SM A-2-4 2.0 - 20.0 6.1-8.4 

63-80 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4 

--- --- --- 0.0 - 0.0 --- --- Jan-Dec 

(29) 
Tavares-

Urban Land 

0-5 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5 
3.5->6.0 June-Dec 

5-80 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5 

--- --- --- 0.0 - 0.0 --- --- Jan-Dec 

 

3.4 GROUNDWATER CONDITIONS 

Riverside Drive and the Beckett Bridge crosses the Whitcomb Bayou/Minetta Branch of the 

Anclote River. Based on the USDA Soil Survey of Pinellas County, Florida, the seasonal high 

groundwater table ranges from about 1½ to greater than six feet below grade. Due to the 
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proximity of the project to the river and Bayou it is anticipated that the water table is tidally 

influenced. 

3.5 REVIEW OF POTENTIOMETRIC SURFACE MAPS 

Based on a review of the “Potentiometric Surface of the Upper Floridan Aquifer, West Central 

Florida” maps published by the USGS, the potentiometric surface elevation at the bridge site 

ranges from approximately +5 feet to +10 feet NGVD 29. As indicated in Section 3.1, the project 

site elevations range from approximately +5 feet to +10 feet, NGVD 29. It should be noted that 

artesian conditions were not noted within test borings completed by others at the project site.  

4.0 PRELIMINARY ENGINEERING EVALUATIONS 

4.1 SHALLOW SOIL SUITABILITY 

Based upon the USDA-NRSC Soil Survey for Pinellas County, sandy soils to depths of 80 inches 

below the natural ground surface are reported along the entire project limits. In general, these 

sandy soils are suitable for supporting the proposed improvements after proper subgrade 

preparation and removal of unsuitable materials.  

The near surface soils within 80 inches are reported to consist of A-3 and A-2-4 select sandy 

soils. These soils are anticipated to be suitable for roadway subgrade and roadway fill materials. 

It is recommended that soil test borings be completed during final design activities to verify soil 

suitability.  

4.2 ROADWAY CONSTRUCTION 

Site preparation should consist of normal clearing and grubbing followed by compaction of 

subgrade soils. Subgrade preparation will include the removal of plastic soils and top-soils and 

organic soils in accordance with FDOT Design Standard Index 500. Backfill embankment 

materials should consist of materials conforming to FDOT Design Standard Index 505. Clearing 

and grubbing and compaction should be accomplished in accordance with the latest FDOT 

Standard Specifications for Road and Bridge Construction (SSRBC). 

The overall site preparation and mechanical densification work for the construction of the 

proposed roadway should be in accordance with the FDOT SSRBC and Standard Index 



Beckett Bridge PD&E 

 Geotechnical Technical Memorandum  July 2012 11 

requirements. In general, the existing subsurface soils appear capable of supporting the 

construction of the proposed roadway improvements subject to the above geotechnical 

considerations and after proper subgrade preparation.  

4.3 GEOTECHNICAL BRIDGE CONSIDERATIONS 

The Beckett Bridge is a multi-spanned bridge that has been reported to have experienced 

lateral movement and subsidence. The bridge is a two- lane bascule bridge about 20 feet across 

and 360 feet in length with two-foot 2 inch wide sidewalks on both sides. We understand the 

approach span structures are constructed on 14- inch square prestressed concrete piles. There 

are four spans on the east approach and five spans on the west approach. The bascule is 

approximately 40 feet long and is supported on a concrete pier. The bridge was originally 

constructed in 1924 using timber piling and timber bents. The bridge approach spans were 

reconstructed in 1956 using reinforced concrete, however, the original bascule span remained. 

Structural repairs were performed between 1979 and 2011 including the installation of crutch 

bents. 

4.3.1 Previous Geotechnical Studies 

Williams Earth Sciences provided a report dated November 10, 1994, which provided 

recommendations for the installation of crutch bents using H-Piles. During the 1994 study, 

Williams preformed three Standard Penetration Tests (SPT) borings; one was performed at the 

west abutment, one at the east abutment, and one was performed in the vicinity of the Bent 5, 

adjacent to the bascule. The two abutment borings were performed from land and the Bent 5 

boring was performed from the bridge (as opposed to a barge over water). Two SPT borings 

were also performed by Professional Service Industries (PSI). These two borings were 

performed at Bent 6 from the bridge. One was performed in the westbound lane and the other 

was performed in the eastbound lane. The report for this study, as submitted to the E.C. Driver 

team, is attached as Appendix A. 

An additional geotechnical study was completed in 2009 by Williams Earth Sciences which 

included an Electrical Resistivity Geophysical Report by Subsurface Evaluations, Inc. (SEI). The 

Williams report along with the SEI report is provided as Appendix B and the soil descriptions 

and discussion is summarized below.  
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During the 2009 study, Electrical Resistivity Imaging (ERI) was conducted. The purpose of the 

ERI testing was to determine the vertical extent and lateral continuity of soil layers and to 

identify possible karst hazards within the river along the sides of the bridge. The ERI testing was 

performed by “Subsurface Evaluations, Inc.” (SEI) and their report, dated April 28, 2009, is 

included in Appendix B.  

The results of the ERI testing indicated several features and anomalies within the vicinity of the 

bridge footprint. First, there appears to be an anomaly near Bent 6, with the center 

approximated just north of the bridge, as depicted on Figure 1 of the SEI report. In addition, 

there appears to be a shelf at about 20 to 40 feet in depth indicating a change in soil material 

and/or density, as indicated on Figure 1 of the 2009 report.  

Boring B-1 (PSI) was performed very close to the ERI anomaly indicated at Bent 6. PSI Boring B-1 

indicates that there is a dense grading to medium dense dark brown to brown fine sand with 

trace of silt from the mud-line to about 10 feet below the mud-line, followed by a nine foot 

thick layer of stiff dark gray sandy silt, from 10 to 19 feet below the mud-line.  

The silt layer was underlain by a relatively thin layer of hard limestone, from 19 to 24 feet 

below the mud-line. From 24 to 40 feet below the mud-line, a medium dense grading to very 

loose layer of brown sand with trace of silt (SP-SM) was encountered.  

A second layer of hard limestone was present from 40 to 45 feet below the mud-line, followed 

by a medium dense brown fine sand with trace of silt (SP-SM) to the termination depth of the 

boring at about 57 feet below the mud-line.  

Boring B-1 (PSI) and the ERI results correlate at Bent 6. In addition, this anomaly can be 

considered indicative of Karst conditions and potential weathering/ solutioning of the 

limestone. Boring B-2 was also performed at Bent 6, on the opposite side of the bridge 

(eastbound lane). This boring indicated somewhat similar soils to Boring B-1, however, there 

was no evidence of the stiff silt layer at 10 to 19 feet below the mud-line.  

The borings conducted by Williams in the 1994 study indicated a soil stratigraphy that was quite 

dissimilar to the borings conducted at Bent 6 by PSI. These borings generally indicate a surficial 

layer of sands to silty sands or clayey soils, followed by very hard limestone to the full depth of 

the borings. There were a few minor variations in the subsurface soils, such as a thin layer of 



Beckett Bridge PD&E 

 Geotechnical Technical Memorandum  July 2012 13 

clay (CH) material in boring B-1 at a depth of 47 to 58 feet below the ground surface; a very 

loose shelly fine sand layer from 77 to 84 feet below the mud-line at boring B-2; and a possible 

void from 69 to 71 feet below the ground surface at boring B-3. The medium dense fine sand 

with trace of silt soil was not encountered in the SPT borings conducted by Williams.  

Encountering highly dissimilar soils in a relatively short distance indicates that this area 

potentially has localized karst features. The Anclote River area is known for variable subsurface 

conditions and karst features. The subsurface is characterized by a sand layer overlying a 

shallow limestone. There is a lack of clay layering in this area and this condition can promote 

localized subsidence and raveling of the surficial soils into the karst limestone. Review of the 

ERI results indicates that the surficial karst solution features, or surficial relic sinkhole features, 

may be more prevalent near the center of the bridge. There also appears to be an apparent 

shelf, as indicated on ERI transects T3 and T4. Review of ERI transects T3, T4 and T5 indicate the 

possibility of a solution zone near to and below the bridge footprint that may be located in a 

southwest orientation. However, it should be noted that the bascule bridge footing and the 

piles may be providing interference of the ERI data and therefore additional geotechnical 

exploration is warranted to verify subsurface conditions.  

The Williams report indicates that there has been settlement and rotation of the bents and/or 

bascule pier. There are a number of potential causes for this, both structurally and 

geotechnically, however, from a geotechnical standpoint, the causes may be due to subsidence 

of the piles due to 1) active solutioning of the limestone, or 2) insufficient pile bearing both 

axially and laterally, or a combination of both. Another consideration is the age of the timber 

piles supporting the bascule pier, which are more than 85 years old. The timber piles could be 

in poor condition due to fatigue, rot or some other form of deterioration.  

HP 14x73 crutch bent piles were installed in 1996. The 1996 plans indicate crutch bents at Bent 

6 and Bent 7, and pier stabilizers for the bascule. The lengths of the crutch bent piles varied 

dramatically from tip elevations of about -30 to -200 feet. These lengths were taken from old 

facsimile correspondence between Williams and DSA.  

There was a minimum tip elevation of -35 feet indicated on the plans; therefore, one of the 

piles did not achieve the minimum tip elevation in accordance with the plans. The piles were 

also supposedly preformed to an elevation of -27 feet, and the preformed hole was supposed 
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to be grouted. The HP crutch bent piles were also planned to be jacketed using an epoxy mix 

from elevation -4 to +4 feet, at the splash zone of the piles. Based on the 2007 Bridge 

Inspection Report, performed by Volkert & Associates, Inc., the “jackets are in good condition 

with no washouts or exposed base pile”. 

4.4 GEOTECHNICAL BRIDGE RECOMMENDATIONS 

Tierra understands that the bridge is under evaluation for: 

 No-Build - Maintain Existing Bridge 

 No-Build - Remove Existing Bridge (includes alternate routing of traffic) 

 Rehabilitation of the Existing Bridge 

 Replace with a new Movable Bridge 

 Replace with a new Fixed Bridge 

For the maintenance and rehabilitation alternatives, settlement and rotation monitoring of the 

bents and piers is recommended to determine the location and rate of movement that it is 

occurring so that the bents and/or piers can be shored to stabilize the settlement and rotation. 

Evaluation of how to shore the bents and/or piers can then be made.  

Additional test borings will be required if settlement and rotation is ongoing to use as part of 

the design and construction of repair/modifications.  

4.4.1 Geotechnical Bridge Replacement Considerations 

If it is determined that the bridge will be replaced, then additional soil borings will be required 

as part of the design process.  

Evaluations of foundation alternatives for a bridge replacement were based on the results of 

subsurface conditions encountered in the borings performed by others at the bridge site. Based 

on our experience with similar projects, we initially considered the following foundation 

alternatives: 

 Shallow Foundations 

 Steel Piles, including Pipe and H Sections 
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 Pre-stressed Square Concrete (PSC) Piles  (18 and 24 inch square) 

 Drilled Shafts 

The following paragraphs discuss each of these alternatives briefly. 

4.4.2 Shallow Foundations 

With shallow foundation systems, the structure loads are supported by the bearing capacity of 

the foundation soils. The design of shallow foundations is typically governed by the soil bearing 

capacity and the total and differential settlement criteria. Based on the soil boring profiles, 

loose/soft soil zones at shallow depths and potential Karst/solutioned limestone were 

encountered in some of the borings performed.  

The surficial soils throughout the project site would likely require soil improvement to achieve 

an adequate bearing resistance and minimize the potential for differential settlements. Shallow 

foundations can also be undermined by scour unless the foundations are constructed at depths 

that are too deep to be practical. Therefore, considering the scour effects, impacts of the soil 

improvement operations and associated costs, shallow foundations were not considered 

further for this preliminary bridge geotechnical report. 

4.4.3 Steel Piles 

Steel pile types include pipe and H-piles. Previous experience has shown that steel piles are 

generally more expensive per lineal foot than PSC piles. Steel piles may more easily penetrate 

dense layers to achieve a desired penetration depth. Typical sizes of pipe piles range from 18 to 

24 inches in diameter. Steel pipe piles do not develop as much capacity for similar penetration 

depths as PSC piles. Steel H-piles often provide lower capacities than pipe piles at similar costs. 

Steel piles although structurally viable, are susceptible to corrosion in aggressive – high chloride 

content environments as is present at the Beckett Bridge site. 

Steel piles are well suited to conditions with high variability in anticipated penetration depths 

where frequent splicing is expected. The environment of the substructure at the bridge site is 

extremely aggressive due to saltwater and high chloride contents. Steel piles are therefore not 

typically considered appropriate for a bridge replacement project in an extremely aggressive 

saltwater environment.   
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4.4.4 Drilled Shafts 

Drilled cast-in-place straight-sided concrete shafts have the ability to develop high axial and 

lateral capacities. One drilled shaft could potentially take the place of several driven piles. The 

quality control of drilled shaft installation requires more engineering judgment and precaution 

compared with driven piles to ensure that the construction is in accordance with the 

specifications. This type of foundation system is often the chosen alternative for sites where 

competent limestone or very dense bearing strata are present at a relatively shallow depth with 

a sufficient thickness. Drilled shafts are also considered for sites where limiting vibrations and 

noise are important as is applicable to the Beckett Bridge project.  

Drilled shafts are considered to be feasible for this project and therefore warrant further 

evaluation as the project proceeds into design. It should be noted that the potential 

potentiometric head pressure (potential artesian head) is reported at an elevation +0 to +10 

NGVD. The potential for artesian conditions will need to be evaluated as part of the planned 

design of the bridge substructure. Drilled shaft cut-off elevations should ideally be set above 

the potential artesian head elevation to avoid construction problems with artesian flow. 

Benefits of a drilled shaft foundation include reduced noise and vibrations when compared to a 

driven pile system.   

4.4.5 PSC Piles 

Prestressed concrete pile foundations are a feasible foundation alternative.  They are a widely 

used and proven foundation system in central Florida. PSC pile foundations are readily available 

and generally have a lower cost per ton of capacity than other pile types. Based on the 

environmental corrosion tests performed on recovered water samples obtained from the 

bridge site, the environment of the substructure at the bridge site is classified as extremely 

aggressive due to the chlorides content of the water.  As a result it is recommended that the 

minimum size for PSC pile foundations be 24 inches square as referenced in the FDOT 

Structures Design Guidelines. Benefits of a driven pile system include typical Contractor 

familiarity and experience with driven pile installation. 

It should be noted that the pile installation process creates both noise and induces vibrations to 

the surrounding environment. Vibration considerations are the primary concern with a driven 

pile foundation at the project site.  
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5.0 PRELIMINARY CONSTRUCTION CONSIDERATIONS 

5.1 GENERAL 

The overall site preparation and construction should be in accordance with the FDOT Standard 

Specifications for Road and Bridge Construction (SSRBC) and Standard Index Requirements.  

5.2 TEMPORARY SIDE SLOPES 

Side slopes for temporary excavations above the water table may stand near 1.5H:1V for short 

dry periods of time; however, it is recommended that temporary excavations that are deeper 

than 4 feet be cut on slopes of 2H:1V or flatter. Where restrictions will not permit slopes to be 

laid back as recommended above, the excavation should be shored in accordance with OSHA 

requirements. Furthermore, open-cut excavations exceeding 10 feet in depth should be 

properly dewatered and sloped 2H:1V or flatter or be benched using a bracing plan approved 

by a professional engineer licensed in the State of Florida. During foundation construction, 

excavated materials should not be stockpiled at the top of the slope within a horizontal 

distance equal to the excavation depth.  

5.3 GROUNDWATER CONTROL 

Depending upon groundwater levels at the time of construction, some form of dewatering may 

be required to achieve the required compaction. Due to groundwater levels during the wet 

season of the year, seepage may enter the bottom and sides of excavated areas. Such seepage 

will act to loosen soils and create difficult working conditions. Groundwater levels should be 

determined immediately prior to construction. Shallow groundwater should be kept below the 

lowest working area to facilitate proper material placement and compaction in accordance with 

the FDOT SSRBC. 

5.4 PROTECTION OF EXISTING STRUCTURES 

FDOT, SSRBC Section 455-1 should be followed for the protection of existing structures during 

foundation construction operations. It should be noted that some of the proposed bridge pier 

foundation locations will likely be situated in close proximity (distances less than 100 feet) to 

existing structures.  
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5.5 DYNAMIC LOAD TESTING FOR DRIVEN PILE FOUNDATIONS 

In the event a driven pile foundation is considered for the project, we recommend that a test 

pile program be conducted for the proposed bridge construction including testing of at least 

10% of the total piles, and that the test piles be monitored dynamically utilizing the Pile Driving 

Analyzer (PDA). The monitoring will provide estimates of pile capacity versus pile penetration, 

stresses in the pile, and other relevant parameters used to evaluate the pile driving process. 

CAPWAP analyses should be performed on selected conditions for evaluation of the PDA 

results. The results of the CAPWAP analyses will provide information for developing production 

pile length and driving criteria recommendations. The installation of the piles should be carried 

out in accordance with the FDOT SSRBC Section 455.  

5.6 DRILLED SHAFT CONSTRUCTION 

In the event a drilled shaft foundation is considered for the project FDOT requires that non-

production test-hole shafts be installed to determine if the Contractor’s methods and 

equipment are sufficient for the project. It is recommended that the Contractor perform one 

test hole for each shaft size proposed to be completed. The test hole should be installed in 

accordance with the FDOT SSRBC Section 455.  

To verify the integrity of drilled shafts, Cross-hole Sonic Logging tubes should be installed in all 

drilled shafts in accordance with the FDOT SSRBC Section 455. It is our recommendation that 

Cross-hole Sonic Logging testing be performed on all test-hole shafts, and selected production 

shafts on the project. Recommended general notes for drilled shaft construction would occur 

during project design.  

6.0 ENVIRONMENTAL CLASSIFICATION 

Corrosion tests were performed as part of one of the previous geotechnical explorations on 

both soil and water samples from the site. The results of the tests are included in Appendix A 

and summarized below: 
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Table 6-1 
Environmental Testing 

 
Sample 

ID Sample Date Sample Location 
Sample 

Type 
Sample 
Depth pH 

Chloride
s ppm 

Sulfates 
ppm 

Resistivity 
ohm-cm 

S-1 10/20/94 North Side Soil 1.0 8.8 300 <2 1440 

W-1 10/20/94 
Middle of 
Channel 

Water 1.0 7.9 14,000 7,920 41 

 

Based on the above laboratory test results and the FDOT Structures Design Guidelines, the 

environmental classification of the bridge site is shown in the following table.  

Table 6-2 
Environmental Classification 

 

Description 

Superstructure 
Environmental 
Classification 

Concrete 
Substructure 

Environmental 
Classification 

Steel 
Substructure 

Environmental 
Classification 

Beckett Bridge 
Extremely 
Aggressive 

Extremely 
Aggressive 

Extremely 
Aggressive 
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Williams Earth Science Report for Crutch Bent 
Foundations, Dated 1994 
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APPENDIX B 
 

Williams Earth Science Phase 1 Geotechnical 
Report, Dated May 18, 2009 

 
 
 










































