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1.0 PROIJECT SUMMARY

1.1 PuURPOSE

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.)
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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.

iL-—QCONST.

I
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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

Seasonal High Water

USDA Map Soil Classification Table
Unit and Soil | Depth Permeability Depth
Name (in) UsCs AASHTO (in/hr) pH (feet) Months
(4) 0-3 SP, SP-SM A-3 200 - 499 4.5-6.5
--- Jan-Dec
Astatula- 3-80 SP, SP-SM A-3 200 - 499 4.5-6.5
Urban land - == 7 ==["===27===T==" 2=~ 55" T g5 [T e
0-42 SP, SP-SM A-3 20 - 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
(16) 0-8 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4
Matlacha 8-33 SP-SM A-2-4 20 - 200 6.1-8.4
St. Augustine- | 33-48 SP, SP-SM A-3 6.0 - 200 | 6.1-84 1.5-3.0 June-Oct
Urban land
48-63 SM, SP-SM A-2-4 20 - 200 6.1-8.4
63-80 SP, SP-SM A-3 6.0 - 20.0 6.1-8.4
00 - 00 Jan-Dec
29) 0-5 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
( 3.5->6.0 June-Dec
Tavares- 5-80 SP, SP-SM A-3 6.0 - 20.0 3.5-6.5
land F=====f== = e e
Urban Land 00 - 00 T 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 1% 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 RoOADWAY 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
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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. (SEl). 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 SEl 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 ERlI 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
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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 DyYNAMIC 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 Sample | Sample Chloride | Sulfates | Resistivity
ID Sample Date | Sample Location Type Depth pH S ppm ppm ohm-cm
S-1 10/20/94 North Side Soil 1.0 8.8 300 <2 1440
W-1 10/20/94 Midde of Water 1.0 7.9 14,000 | 7,920 41
Channel

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
Concrete Steel
Superstructure Substructure Substructure
Environmental Environmental Environmental
Description Classification Classification Classification
. Extremel Extremel Extremel
Beckett Bridge . y . y . Y
Aggressive Aggressive Aggressive
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APPENDIX A

Williams Earth Science Report for Crutch Bent
Foundations, Dated 1994
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WES FProject N* C394348
Beckell Bridge Repairs

1.0 PROJECT INFORMATION

1.1 Introduction

As requested by Mr. Timothy Farrell, P.E. of DSA Group, Inc., in his request for services dated
October 3, 1994, Williams Farth Sciences, Inc. las analyzed crutch bent foundations for Beckett
Bridge Repais. The project is located in Township 27 South, Range 15 East, Sections 11 and 12,
on the Anclote River in Pinellas County, Florida. Figure 1, shown in Appendix A, illustrates the
focation of the project.

The Beckett Bridge is a two-lane bascule bridge 20 feet across and 358 feet long with two 2 foot wide
sidewalks on each side. The approach span foundations struckurgs ace constructed of 14 inch square
prestressed concrete piles. Plans provided to us by DSA Group show that the existing bridge consists
of four spans on the east approach and five spans on the west appreach The bascule is

approximately 40 feet long and rests on a concrete pier.

1.2 Information Provided

Williams Earth Sciences, Inc. has reviewed the Subsurface Exploration Report provided to
DSA Group by Professional Services Industries, Inc., (PSI) dated Jannary 7, 1994. Also reviewed was
the Preliminary Investigation Report by Pavid Volkert and Associates, Inc, dated February 2, 1994,
A Bridge Inspection Report prepared by Kisinger, Campo and Associates Corp. was also made
available. These items were sent to us in a Letfer of Transmittal dated November 4, 1994, from DSA
Group, Inc. along with a plan and elevation sheet of the bridge. The Letter of Transmittal requested
Williams Earth Sciences, Inc. to perforni capacity analyses on HP 14 x 73 and HP 14 x 89:steel piles.
The letter also requesied Williams Earth Sciences, Inc. to provide estimated szttlements of the

existing 14-inch square prestressed concrete piles. Thegetlement analysis however will be submitted ;

W £ L LT A NS
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2.0 FIELD EXPLORATION AND LABORATORY TESTING

2.1 Field Exploration

Our field exploration cansisted of performing three Standard Penetration Test (SPT) borings. Two
borings were performed near the abutments on the east and west approaches to the existing bridge
and one boring was performed on the westhbound lane of the bridge deck adjacent to the west side
of the bascule. The test boring locations are shown on Figure 2 in Appendix A. In addition, a
Report of Core Borings has been included. The test location of the SPT borings performed by PSI
are also shown on Figure 2 and the Report of Core Borings.

A lane closure and Maintenance of Traffic (MOT) was necessary for the borings performed on the
bridge. The bridge deck was cored with a 6-inch barrel for drilling purposes and the hole was

patched using Quickrete after completion of the test boring.

While -on site, the drill crew ;‘;@tﬁéve'd'iboth a soil and water samplgifor corrosionitesting jat the
laboratory. The water sample was taken from the middle of the Anclote River and the soil sample

was taken 1 foot below the ground surface adjacent to Boring B-3.

2.2 Laboratory Testing

Grain size determination and natural moisture content tests were performed on selected samples (o
assist in soil classification and o provide a general indication of the engineering properties of the

sails. The grain size test was performed in general accordance with ASTM D-442,

Corrosion testing was performed on one soil and one water sample to determine the environmental
elassification. The environmental classifications have been summarized in Table 1 and the results ate

reported in Appendix B,

Table 1: Summary of Environmental Classification for Soil and Water Samples

5-1 10/20/94 approach, north side Soil 1.0 88 300 <2 1440

W-1 10/20/94 Middle of channel Water 1.0 7.9 14,000 7,920 41

3
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3.0 SUBSURFACE CONDITIONS

31 Subsurface Conditions
3.4.1  Abutment Borings

The major subsurface conditions encountered in our exploration are outlined below. A more detailed
description of the subsurface soils is provided in the form of individual boring logs in Appendix B.

Subsurface conditions may vary across the site and between boring locations.

Borings B-1 and B-3 were performed on land on the east and west sides of the bridge respectively.
The soils types and strata depths encountered on these borings were fairly simailar. Generally, very
loose to medium dense fine sands were found from ground surface to approximately 13 feet below
ground surface. The sands were slightly shelly and silty from 8 1o 13 feet below the ground surface
in Boring B-1. From 13 to approximately 19 feet, the soils encountered were very loose (o loose,
clayey to very clayey fine sands. “Botirig B-3 encoiintered firm green clay with limestone fragments

from 18 to 21 feet below ground surface.

In Borings B-1 and B-3, limestone with blow counts ranging from 50=5 inches to 50=1 inch was
encountered to termination depths of 75.3 feet and 81.5 feet respectively. However, at Boring B-1
a hard sandy clay with limestone pebbles was encountered from 47 to 58 fect below ground surface.
At BBring B3, the strata from 47 to 53 fect contained interpocketed silty limestone and green sandy
clay. There was also a possible void at 69 to 71 feet at this boring location as evidenced by a 2 foot
drop in the drill rod.

3.1.2 Bridge Borxings

Boring B-2 was performed through the bridge over the Anclote River. The water depth was
measured to be approximately 5 feet deep to the top of the mudline. The mudline was measured to
be approximately 18 feet below the top of the bridge deck where drilling commenced. From 18
(tmudline) to 25 feet below the top of the bridge deck, very loose fine sand was encountered. From
25 to 95 feet limestone was found witk blow counts ranging from 50=35 inches o 50=1 inch. The-
strata from 68 to 75 feet, however, had blows on the order of 55 blows per foot. At 95 feetbelow
the top of the bridge deck a very loose shelly fine sand was encountered. Below this stratum the

blows increased to 50=1 inch. However, there was no recovery of the samples. The boring was

S W L Lt a o #os
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3.2 Groundwater and Surface Water

The groundwater depths at the time gfrdriiiing for Borings B-1 and B-3 were measured to be 5.5 and

mudiine.

4.0 EVALUATION AND RECOMMENDATIONS

4.1 General

The evaluations that follow were performed under the assumption that steel piles HP 14 x 73 or
HP 14 x 89 are to be used as crutch bents. Therefore, driven square prestressed piles, drilled shafis,

steel pipe piles and shallow foundations have not been evaluated in this report.

: nent predictions on. the existing 14-inch square prestressed concrete
i ill vided® sépitite agport.  Our analysis for future settlement assumes that
| construction of a new bridge will not influence the piles on the existing bridge. That is, the existing
bridge will be demolished prior to constructing the replacement bridge. If this is not the case, a
vibration and setflement monitoring program should be implemented to easure the safety of motorists
during the foundation installation. In addition, vibration monitoring might be necessary during the

installation of crutch bent piles.

4,2 Analysis of Steel HP Piles

The computer program “SPT94” was used to analyze HP 14 x 73 and HP 14 x 89 steel piles as cruich
bents for the existing bridge. Both steel sectioné were analyzed at each of the three test borings
performed by Williams Earth Sciences, Inc. and as a result, six capacity curves were generated. The
curves are shown in Appendix C along with the output created by the computer program. The

section properties used as input for the computer runs are as follows:

HP 14x 73 HE 14 x 89

Unit Weight 490 pef 490 pef
Width 14.0" 14.0"
Depth 13.61" 13.83"
Area 21.4 sq. in. 26.1 sq, in.

| R R T A B
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For computer analysis purposes the ¢levations of the borings were assumed to be +5.5 feet for
Boring B-1 and +3.5 feet for Boring B-3. Similarly, for Boring B-2 the mudline elevation was
assumed to be at -5.0 feet. The elevations assumed were based on water levels at the time of drilling.

The elevations shown on the capacity curves should be taken only as estimates.

As previously stated, the required ﬁﬂé&igﬁ'capacity of the steel piles has not been provided as of this

writing, therefore, %&6an not Hidke Fecommendations for piledéngthsat this time: In addition, when
selecting pile lengths and the corresponding allowable capacities from the curves, it should be

recognized that the félativély-hard-Jimestone can canse buckling of the stéekmembersiduring driving

4tions. ' Therefore, we recommend that a §5Ebile program be considered using the PileDriving,

Afialyzer (PDR) The PDA offers driving resistance values during driving operations and can detect
damage of the member, In addition, the data collected from the PDA can be used to determine

driving criteria for production piles. The! oF test piles Will'be determined'based on number

Cruich piles mecessary to support the structure. Also, to minimize damage to the H-pile during
watlable:H-pile tips with tegth.” This device will

instaliation, we recommend u§ing OIS
improve driving alignment, reduce skidding on sloping rock and helps penetrate hard layers of soil

and obstruction.
5.0 LIMITATIONS

Evaluations and recommendations presented in this report were prepared for the exclusive use of

DSA Group, Inc., their clients, and consultants for the specific application to the Beckett Bridge
Repairs Project. These evalvations and recommendations were prepared using generally accepted
standards of geotechnical engineering practices. No other warranty is expressed or implied. Also,
these evaluations and recommendations are based on design information provided and discussed

earlier.

If the structural conditions vary from those stated or should the structure location be changed, the

geotechnical enginger shouid be notified for review of the foundation recommendations.

Furthermore, upon discovery of any site or subsurface condition during construction which appears
to deviate from the data obtained during this geotechnical exploration as documented herein, please
contact us immediately so that we may visit the site, observe the differing conditions, and thus

evaluate this new information with regards to cur evaluation and recommendations contained herein.

=W ) L L3 A M oE
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The recommendations presented previously represent design and construction techniques which we
feel are both applicable and feasible for the plaoned construction. ¥t is our recommendation that
*Wiiliams Earth Sciences, Inc. be provided the opportunity to review the final foundation plans
construction specification to evaluate whether the recommendations have been properly interpreted

and implemented.

%Involvement of the geotechnical engineer during constraction is vitally important to ensure the
éprojcct is constructed in accordance with the geotechnical report. In addition, if varying subsurface
éconditions are encountered, resolutions can be obtained quickly. Therefore, we recommend that

%Williams Earth Sciences, Inc. provide inspection services for the foundation elements of this project.
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STANDARD PENETRATION TESTING

& (RN Watching a soil test boring drill crew is a prime example of man

Sy bk and machine working together {0 explore our environment, The

. 1 i Jid S 1 testing process begins with the mixing of a slurry called *drill
Ry iz B % mud”. A mixture of powdered clay and water is used to flush cut-

i Y B R R i tings from the borehole. The mud also stabilizes the hole walls,

S ‘ ok For each project, there are driling and sampling criteria. Most tast
e borings for engineering purposss utilize an industry standard de-
S % scribed in ASTM D15886. This procedura requites a sampie be
' obtairied using a driven tbe-shaped sampler The sampler is
constructed in such a way that the barref portion splits o allow
visual examination of the soit sample, To drive the sampler, a
140-pound hammeris placed on top ot the dtill rods. The hammer
is raised mechanically using a rope (catline) and wench (cat-
head), then dropped a standard 3Qinches. This operation contin-
tes untll either 100 blows occur or the sampler is driven 18
inches, whichever occurs first, The number of blows required to
advance the sampler each 6-inch increment is recorded. The to-
tal numberof blows for the fast 12 inches of penetration is iermed
the blow count (N-value).

After tha sampler Is dislodged and brought to the ground surface,
the soil retained in the split barrel is immediately examined and
classified, A representative portion of the sample Is sealed in a
glass Jar and labeled, All samples are returned to the laboratory
where they are reviewed. Selected samples are chosen for labo-
ratory testing. Samples are stored for a minimum of 60 days.
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"UNIFIED CLASSIFICATION SYSTEM

GROUP
MAJOR DIVISIONS SYMBOLS TYPICAL NAMES
©n Well~ygraded grovels ond grovel—sond mixtures,
5 zg GW fitthe or no fies
» 3§ 5% M3 Poorly groded gravels ond gravel—sond mixtures,
HeEed [VF eGP littie or no fines
thw - [HEEE®
hé T T . .
S :g; ; g:\s g _3 o g!‘?, 0 &M Sty gravels, grovel—sand—silt mixiures
i 3L E (g2
%;'«% B ° ggl‘- oe Clayey gravels, grovel—sand—cloy mixtures
Tow
%‘23 w 2 Well—graded sdands and grovelly sonds,
551 w52 (23 SW little oF no finse
HEy BE° Wz
e [ 0B2 a5 Poerly graded sonds ond gravelly sonds,
S50 | B=g 5P little or ne fines
G= 2 = 9
) 'E 'g § éEQ S Silty sonds, sund—siit mbdures
0 =
= E %Em sC Claysy sonds, sond~eloy mixtures
Q ML -lnorg'anit: sits, very fine sands, rock flour,
- silty or cloyey fine sonds
UER
%; L oL Inorganic cloys of low {6 medium plasticity, gravelly
4'5_“ clays, sandy dlays, slity clays, lean cloys
= s
o ﬁ - ;'_”D oL Organlc slhts ond orgunic silty clays of jow
=R @ tastislt;
“Z2e P
Sed "o . .
= = oo Inotgahic &lits, mlcoseous or diatermoceous fine sands
Z 2o L) MH
kg e or. siits, elastic slits
6™ “Eg
18 et : igh plostiol
Eg‘z q:‘?;‘ﬁ' CH Inergonie ofays or high plesticity, faf clays
[Tt w22
=
ﬁ ,‘;_1 OH Organle clays of medium te high plasticlity
Highly Organic Soiis PT Pegt, muck and other highly organic scils

» Bosed on the materlal passing the J~in. (75-mm) sleve.

PLASTICITY CHART
&0 1. i
50 "{1 4
— B A
& 57 .;ﬁ/
5 A0 "rd.n(, /
o //
2 30 ¢ pd
& ran .
Qa0 7
% ,/ Q—V MH]or Dt
& 0 T <]
7 L, Hi{or OL
N + -
] 101626 .30 40 50 &0 70 BO 90 100 110
LoD LT L)

WIL'L1 AMS
EARTH SCIENCES, INC.

) i




TEST BORING LOG B.1

Boring Ne.
- WILLIAMS Projact BECKETT BRIDGE REPLACEMENT Sheat 1 of 2
e EARTH SCIENGES, ING. Boring Lacation SEE FIELD EXPLORATION PLAN Job No. 0364348
,/“/—“' Ground Elevation N/A Boring Completed 10/27/94
Grouncwater Depth ¥ 85" Driller J. SPOCN
Length of Casing Set 20 Englneer L. SPEARS
- o [_‘_"‘,; STANDARD PENETRATION TEST BLOWS
} Blows par fost on 2° 0.0, Sampler
= L 0
vl CLASSIFICATION b =i with 140 Ib, hammaer falling 30" ON SAMPLER
i T MR 5] U3 1a 30 Do 70 soi PERE
Sob MEDIUM DENSE light brown slightly shelly fine SAND (6F)
8f7/12
LOOSE brown fine SAND (SP)
5/5/5
r/ 2/2/4
VERY LOOSE dark brown slightly sheily silghtly slity fina SAND (SP-5M)
4/2/%
MEDIUM DENSE brown slightly silty fine SAND (SP-SM} \‘
2/5/7

L.OOSE graen very clayay tina SAND (SC)

LR

"B

\\
™)
N
I~

Light brown sandy LIMESTONE e

o=

5=t
100% Loss of Circulation @ 29.0'

5=
White fossilifernus slity LIMESTONE

& 30/50=1"

s——oor=1"




TEST BORING LOG

Boring Na. B-1
\__ WILLIAMS Projact BECKEYT BRIDGE AEPLACEMENT Sheet 2 of 2
— Job No. (354348
pnsnorerrre EARTH SCIENCES, INC.

7am

y STANDARD PENETRQ'S{}S?‘;;E?T BLOWS

Blows par foot on 2° O.D, plet
o
CLASSIFICATION % with 140 [b. harnmer fadllng 3C" ON SAMPLER
i) 10 30 ) 70 80 PERG"

Whita fossiliferous silty LIMESTONE

/l s0=1"

i

HARD TO STIFF green sandy GLAY with Imestone pabbles (CH) /

8/18/19

{

e

NN
.

&
l

< 5/5/7

Gream-celored silty LIMESTONE with pockets of green sandy clay \\

H
I

I

| 45/50% 1"

Boring Terminated @ 75.2 feet

85—




TEST BORING LOG B.2

Boring No.
N—d WILLIAMS Prcject BECKETT BRIDGE REPLACEMENT Sheat ___ 1 of 3
i
EARTH SCIENCES, INC Boring Location _8EE FIELD EXPLORATION PLAN Job No. Casda4g
| - .
. //—" Ground Elevation N/A Boring Completed ___ _10/22/94
Watar Depth 50 Drilter J. SPOCN
Length of Casing Set a0 Engineer L. SPEARS
w STANDARD PENETRATION TEST BLOWS
X > -4 Blows perfoot on 2" O.D. Sampler
e ON SAMPLER
o E E% CLASSIFICATION E with 140 b, hammer falling 30° N AMP-
& bt & 10 80 ) 70 50| PERS
5__.
16—
Water
15—

VERY LOOSE brown fine SAND (8P)

\ 1=12/1

VERY LOOSE brown slightly shelly fine SAND {SP)

112
1/2/1

| r2f
Gray sholly sandy LIMESTONE - T s0ep
- ® 1"
- 9 Bl=1"

Cream-colored clayey LIMESTONE

= 8 so=4




TEST BORING LOG Soring . B2

WILLIAMS Project BEGKETT BRIDGE REPLAGEMENT Sheet 2 of 3
EAHTH SCIENCES, ING Job o. 2948
il STANDARD PENETRATION TEST BLOWS
=il Dlaws par foot on 2° C.D. Samplar
[
CLASSIFICATION E with 140 b, hamemer falling 30" ON SAMPLER
3 10 30 50 7o oa| PERS
Cream-colored clayey LIMESTONE [ ey
| ® 50=5
Cream-colored glity LIMESTONE
e ®  50=1
- ® 50=71"

I T/ 2742730

I 2a/25/31
N,

oo \C §0=2"

Light gray fossiliferous silty LIMESTONE

- 4 50=t"




TEST BORING LOG

Boring No. B-2
L\ | WILLIAMS Projott BECKETT BRIDGE REPLACEMENT Shest 3 of 3
] Job No. (394348
| EARTH SCIENCES, INC.
W STANDARD PENETRATION TEST BLOWS
g - Blows per foot on 2° 0.0, Sampler
el 214 o
33 w IP—-EE,J CLASSIFIGATION ’é':“: with 144 [b, hamrmsr fzlling 307 ON SAMPLER
Lo o 10 4G B0 7o o0y PER®"
E =1 100% lLoss of Ciroulation @ 860"
e Light gray fossiliferous silty IMESTONE
| o 50=5"
[omuer /’ 50“1‘
/’//
LA
VERY LOOSE light brown shelly fine SAND (5P} =i
//
|1
1=18"
I S
No Focovary, Blow counts Indicate Limestone \'\-\
— & B0=1
Baring Terminated @ 108.1 fest 0=
116—]
115—]
120




TEST BORING LOG sorngro. B3

| N WILLIAMS Project BECKETY BRIDGE REPLACEMENT Sheot 1. of 2
I — : . ]
EARTH SCIENCES, ING. Boring Location 2H'NOFCL Job No. C394348
’//—-— Ground Elsvation N/A Boring Gompieted ___ 10/20/04
Groundwater Depth ¥ 35 - Dritler J. SPOON
Length of Casing Set 2 Engineer i SPEAHS
1| STANDARD PENETRATION TEST BLOWS
= [ L2 | Blows per foot on 2" O.D. Sampler
i O
E m EE’; CLASSIFICATION £]  with 140 Ib. hammer falling 30° ON SAMFLER
O I8 13 109 30 50 70 90| PERE
3] LOOSE dark brawn fine SAND with asphalt fragments (SR)
6/3/2
LOQSE light brown fine SAND {SP)
» 8/2/3
LOOSE light gray fine SAND {SP)
\ as23
MEDIUM DENSE TO LOOSE reddish brown fine SAND (SF)
6/6/12
3/3/6
VERY LOGSE greenish gray ¢layey fine SAND (8}
8/1/2
FiRM green CLAY with lirnestone fragmants (CH)
L 2/5/3

100% Loss of Circutation @ 21.0° e
Cream-colored silty LIMESTONE with seams of green partly indurated I~
clay ™~
\“\
e
™)
™~

W =3
Cream-cofored silty LIMESTONE

[ B0=3

@ 28/50=2"

14
|

h
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TEST BORING LOG

Boring No. B-3
WILLIAMS Project BECKETT BRIDGE REPYACEMENT Shest of 2
EARTH SCIENCES, INC. Job No. Cos4348
STANDARD PENETRATION TEST BLOWS
CLASSIFICATION Blows per faot on 2* .0, Sampler ON SAMPLER

with 140 b, hammer falling 30"

SaMPLE

10

20 B0 70 %0 PERE"

Creamn-colored silty LIMESTONE

interpocketed eraam-colorad silty LIMESTONE and green sandy CLAY

Gream-colored silty LIMESTONE

100% loss of Circulation @ 58.0°

®13/11/50=6"

Poszsible Void

White sitty UMESTONE

3/5/24

Cream-colorsd silty LIMESTONE

BS~—

Baring Terminated @ 81.5 feet

34/17/8

a7/30/31
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Williams Earth Sclences, inc.

Largo, Florida

4 LLS. SIEVE OPENING IN INCHES { L1, SIEVE NUMBERS } HYDROMETER 1
6 43 215 13412353 4 6 5ll 14165 30 49 80s¥ 00140500
160 I ISR T 1
A
80
80
:
R70 :
g i
; \
Tao
f;' L
N : i
E50
R
8
Y40 j
W
E £
é i
HSO
7
2C
10
O H
100 10 1 0.1 0.01 £.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL " SAND SiLT CLAY
coarse | fine coarse| medium | fine
Specimen Identification Classification MC% LL FL Pl Cec | Cu
. B-1 GREEN VERY CLAYEY FINE SAND 29
$-6 (8C)
15.0’- 18.5"
Organics D100 D50 030 10 YeGravel | %Sand %Sift %Clay
2.00 0.088 0 58 44
PROJECT BECKETT BRIDGE REPLACEMENT JOB NO. (394348
GRADATION CURVES




.S, SIEVE OPENING IN INGHES ! U.S. SIEVE NUMBERS | HYDROMETER A
o 6 4 g 245 13 41/2VS 3 4 6 810 1416 29 30 49 SO0sP% 00140000
100 T W T R T -
: iy
m I
N
*
2] A
P
£ \
c |
E
N | !
Teo :
i |
N
EG0 ; \ :
R i
o
Ya0 ’
w \
' |
G
HQO \
T
10
!
100 10 1 a1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SILT CLAY
coarse | fina  |coarse] medium | fine
Specimen ldentification Classification Mo | Ll PL Pl Co Cu
» B.2 LIGHT BROWN SHELLY FINE SAND 24
S-19 (SP)
88.0’ - 99.5'
Organics D100 D50 Dag D16 %Gravel | %Sand %Sil %Clay
9.51 0.213 0.169 0.095 1 94 5
PROJECT BECKETT BRIDGE REPLACEMENT JOB NO. C394348
GRADATION CURVES
Williams Earth Sciences, Inc.
\, Largo, Florida y,




Williams Earth Sciences, Inc.

Largo, Florida

4 'u,s. SIEVE OPENING IN INCHES I U.S. SIEVE NUMRBERS 50 f HYDROMETER h
5 43 245 13/41/23/53 4 6 g10 1416 59 30 45 Hgn°p 140200
100 E Ei.lylgifmjﬂ‘ I I
£0]
80 \L
1
R70
: |
E T
Teo
F |
;
N
ESQ
R
? 1
Yao
w \
' \
G
HSO \
T
20 ‘L
10 N
0 i -* -
160 10 1 0.1 0.01 0.004
GRAN SIZE IN MILLIMETERS
COBBLES GRAVEL : ,SAND " SILT CLAY
coarse | fine |coarse] medium | fine
Specimen identification Classification MC%; LL | PL Pi | C¢ | Cu
] B-3 REDDISH BROWN FINE SAND 23
S-4 {SP}
7.5« 9.0°
Organics D100 D50 D30 D16 %Gravel | %Sand %St %Clay
9.51 0.200 0.168 8113 0 98 i
PROJECT BECKETT BRIDGE REPLACEMENT JOB NO. 394348
GRADATION CURVES |
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TIP ELEVATION ~ FEET

BECKETT BRIDGE

TIP ELEV. vs ALLOWABLE CAPACITY

-40

-60

—8

-80

0

20 40 60 80 100 120
ALLOWABLE CAPACITY ~ TONS

BORING B-1§
.. .. 14X73 2




TIP ELEVATION ~ FEET

BECKETT BRIDGE

-80
0

20 40 60 80 100
ALLOWABLE CAPACITY ~ TONS

BORING B-1

e

120




TIP ELEVATION ~ FEET

BECKETT BRIDGE

TIP ELEV. vs ALLOWABLE CAPACITY

40

-60

-30
20

40 60 80 100
ALLOWABLE CAPACITY ~ TONS

BORING B-23

120




TIP ELEVATION ~ FEET

BECKETT BRIDGE

TIPELEV. vs ALLOWABLE C PACITY

-20

-60

-80
20

40 60 80 100
ALLOWABLE CAPACITY ~ TONS

BORING B-2§

120




TIP ELEVATION ~ FEET

BECKETT BRIDGE

e

ACIT

-40

-80
0

20 40 60 80
ALLOWABLE CAPACITY ~ TONS

BORING B-38
_\ 14x73

100




TIP ELEVATION ~ FEET

BECKETT BRIDGE

TIP ELEV. vs ALLOWABLE CAPACITY |

-20

0

20 40 60 80
ALLOWABLE CAPACITY ~ TONS

BORING B-3}

100




| STATIC PILE BEARING CAPACITY ANALYSIS - SPT94 Page 1
——————————————————————————————————————————————————————————————————————————— 4
~oject No: 394348 BECKETT BRIDGE REFAIRS

|  .ring No: B-1 HP 14x73

et o s o s B e i 1 T Ak s i i P T o e S i T B . e o e e o T - +

FLORIDA DEPARTMENT OF TRANSPORTATICHN
STRUCTURES DESIGHN QFFICE
STATIC FILE BEARING CAPACITY ANALYSIS PROGRAM
SPT94 - VERSION 1.0 JUNE, 1994
BASED ON RESEARCH BULLETIN RB~121
NGUIDELINES FOR USE IN THE S0ILS INVESTIGATION
AND DESIGN OF FOUNDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDAM

NOTE - THIS PROGRAM IS EXPANDED FROM SPT91
70 INCLUDE STEEL H AND PIPE PILES

A. GENERAL INFORMATION

INPUT FILE NAME C:\SPT94\BECKETT\B173.DAT
RUN DATE 11/09/94
RUN TIME 18:15:06
PROJECT NUMBER C394348
i JOB NAME BECKETT BRIDGE REPAIRS
- SUBMITTING ENGINEER LDS
BORING NO. B-~1 HP 14%73
PRILLING DATE 10/27/94
STATION NO. N/A
GROUND SURFACE ELEVATION 5.00 FEET
TYPE OF ANMALYSIS 2 - DETERMINATION OF STATIC

PILE BEARING CAPACITIES
FCR A RANGE OF PILE LENGTHS
{CAPACITY VS, TIP ELEVATION)



‘oject No: 394348 BECKETT BRIDGE REPAIRS
ring No: B-l1 HP 14x73

B. BORING LOG

DEPTH (FT) ELEVATION SPT BLOWS/FT  SOIL TYPE
ENTRY NO. D(I) {FT) NEES ST(I)
1 1.5 3.5 19.0 3
2 4.0 1.0 10.0 3
3 6.5 ~1.5 3.0 3
4 9.0 -4.0 6.0 3
5 11.5 -6.5 12.0 3
6 16.5 -11.5 8.0 2
7 20.0 -15.0 99.0 4
8 25.0 ~20.0 99.0 4
g 30.0 -25.0 99.0 4
10 35.0 ~30.0 39.0 4
11 40.0 -35.0 99.0 4
12 45,0 ~20.0 . 89.0 4
13 51.5 ~46.5 37.0 2
14 56.5 -51.5 12.0 2
15 60.5 - ~55.5 99.0 4
16 65.0 ~60.0 99.0 4
17 70.0 -65.0 99.0 4
18 75.0 ~70.0 99.0 4
19 85.0 ~80.0 .0 0

e i i I v W i . o At M iR

BOTTOM OF BORING.

PLASTIC CLAYS

CLA¥Y/SILT SAND MIXTURES, SILTS & MARLS
CLEAN SAND

SOFT LIMESTONE, VERY SHELLY SANDS
VOID (NO CAPACITY)

iR o
N I U I



f""TATIC PILE BEARING CAPACITY ANALYSIS - SPT24 Page 3
________________________________________________________________________ e e i
oject No: (394348 BECKETT BRIDGE REPAIRS
| ~oring No: B-1l HP 14x73
L T o o T e e e e e e e e o i
C. PILE INFORMATION
TEST PILE SECTION ISECT = 4
{steel H-pile}
WIDTH OF FLANGE WIDTH = 14.00 INCHES
DEPTH OF SECTION DEPTH = 13.61 INCHES
TRUE X-SECTIONAL AREA TAREA = 2L.4INCH"2
D. PILE CAPACITY VS. PENETRATION
TEST PILE WT. ULT. MOBILIZED ESTIMATED ALLOWABLE TULTIMATE
PILE TIP OF SIDE END FAILURE PILE PILE
LENGTH ELEV PILE FRICTION BEARING CAPACITY CAFPACITY CAPACITY
(FT) (FT) {TONS) (TONS) (TONS) (TONS) (TONS) (‘TONS)
10.0 ~5.0 .36 4.04 18.82 22.50 11.258 41,33
15.0 -10.0 « 55 9,14 27.68 36.28 18,14 63.96
20.0 -15.0 <73 17.33 60.81 77.41% 38.71 138.22
25.0 -20.0 91 26.02 76.60 © 101,71 50.85 178.30
30.0 ~25.0 1.0%9 35.84 95,27 130.62 65.01 225,29
35.0 ~30.0 1.27 45.34 95.27 140.33 70.17 235.60
40.0 -35.0 1.46 56,83 8l.15 136.52 68.26 217.67
45.0 =40,0 1.64 69.96 65.95 134.27 67.13 200.21
50.0 ~-45.0 1.82 77.20 55.38 130.706 65.38 186,14
55.0 -50.0 2.00 90.20 4.75 92.95 46.47 102.44
60.0 -55.0 2.18 99,02 7.08 163.91 51.96 118.08
65.0 ~60.0 2.37 109.37 95.27 202.28 101.14 287.558
70.0 ~65.0 2.55 119.87 75.82 1%3.14 96.57 268,95
*%% ERROR *#%% PILE TIP EXCEEDS BORING LOG FOR LENGTH = 75,00 I'T

S e A N ot

1. FOR PILE TIP EMBEDDED IN SdIL TYPE 3 AND 4, END BEARING IS
CALCULATED BASED ON BLOCK AREA WHILE TRUE X-SECTIONAL AREA IS USED
FOR BOIL TYPHE 1 AND 2,

2. DAVISSON PILE CAPACITY IS AN ESTIMATE BASED ON FAILURE CRITERIA,
AND EQUALS ULTIMATE SIDE FRICTION PLUS MOBILIZED END BEARING.

3. ALLOWABLE PILE CAPACITY IS 1/2 THE DAVISSON PILE CAPACITY.



Path: C:\SPT94\BECKETT
File: B173 LOUT 7,828 .a.. 11-09-84 6:15:06 pnm

il

4. ULT. CAPACITY
' FOR TIP IN SOIL TYPE 3 OR 4,

FOR TIP IN SOIL TYPE 1 OR 2.

Page 2

ULT. SKIN FRICTION + 2*MCBILIZED END BEARING,
ULT. SKIN FRICTION + 3*MOBILIZED END BEARING,

5. PILE CAPACITIES ARE SET TO ZERO IF THEIR COMPUTED VALUES ARE

NEGATIVE.

PROBLEM COMPLETED ANALYSIS NO.

1
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oject Nos C€C3943438 BECKETT BRIDGE REPAIRS
| .ring No: B-1 HP 14x89

N e i R s S TS P e e R R A PSS D N TN T W TP T e ek A Al . SR P W R S T T S e S o S0t - e e e e ek A . T g Sk iy o

FLORIDA DEPARTMENT OF TRANSPOQRTATION
STRUCTURES DESIGN OFFICE
STATIC PILE BEARING CAPACITY ANALYSIS PROGRAM
spT94 -~ VERSION 1.0 JUNE, 1994
BASED ON RESEARCH BULLETIN RB-121
IGUIDELINES FOR USE IN THE SOILS INVESTIGATION
AND DESIGN OF FOUNDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDAM

NOTE - THIS PROGRAM IS EXPANDED FROM SPT91
TG INCLUDE STEEL H AND PIPE PILES

A, GENERAL INTFORMATION

INPUT FILE NAME €:\SPT94\BECKETT\B189 .DAT
RUN DATE 11/09/94

RUN TIME 18116116

PROJECT NUMBER €394348

JOB NAME BECKETT BRIDGE REPAIRS
SUBMITTING ENGINEER LDS

BORING NO. B-1 HP 14x89

DRILLING DATE 10/27/94

STATION NO. N/A

GROUND SURFACE ELEVATION 5.00 FEET

TYPE OF ANALYSIS | 2 - DETERMINATION OF STATIC

PILE BEARING CAPACITTES
. FOR A RANGE OF PILE LENGTHS
(CAPACITY V8. TIP ELEVATION)

o ———

— e b



ot e e L o 4 T S S S o i e o P T e e e e i sk B G ki i ik S S o $ar 2 e b vt e

tﬂqTATIC PILE BEARING CAPACITY ANALYSIS - 5PpTa4d Page 2 l
—————————————————————————————————————————————————————————————————————————— +
oject No: C394348 BECKETT BRIDGE REPAIRS

ring No: B-1 HP 14%x89
et e s ot e e e e e s s o e St B St o S0 B e o e B e e e . i e e ot e [ IR U R ————— e g +

B. BORING LOG

DEPTH (FT) ELEVATION SPT BLOWS/FT  SOIL TYPE
ENTRY NO. D(1) (¥T) ON(T) ST (1)

1 1.5 3.5 15.0 3
2 4.0 1.0 10.0 3
3 6.5 -1.5 3.0 3
4 9.0 -4.0 6.0 3
5 11.5 -6.5 12.0 3
6 16.5 -11.5 8.0 2
7 20.0 -15.0 99.0 4
8 25.0 ~20.0 99.0 4
9 30.0 -25,0 99.0 4
10 35.0 ~30.0 99.0 4
11 40.0 ~35.0 99.0 4
12 45.0 -40.0 99.0 4
13 51.5 ~46.5 37.0 2
14 56.5 ~51.5 12.0 2
15 60.5 ~55.5 99,0 4
( 16 65.0 -60.,0 95.0 4
17 70.0 -65.0 29.0 4
18 75.0 ~70.0 99.0 4
19 85.0 ~80.0 .0 0

T I L L AR 8 et AL R ALt ke i S A A= 48 A i

BOTTOM OF BORING

PLASTIC CLAXYS

CLAY/SILT SAND MIXTURES, SILTS & MARLS
CLEAN SAND

SOFT LIMESTONE, VERY SHELLY BANDS
VOID (NO CAPACITY)

[N I I O

Gl o



D. PILE CAPACITY VS. PENETRATION

+
% [TATIC PILE BEARING CAPACITY ANALYSIS - SPT94 Page 3 |
~oject No: (394343 BECKETT BRIDGE REPAIRS
] ring No: B-1 HP 14x89
e e i Ikl s e A A e Mk B A LAl W T S i S S M P TP = e T T e e o TR W M T ot g o e Sk ok s e e kB ks s e —" et St o s +
C, PILE INFORMATION
TEST PILE SECTION ISECT = 4
{steel H-pile}
WIDTH OF FLANGE WIDTH = 14.00 INCHES
DEPTH OF SECTION DEPTH = 13.83 INCHES
TRUE X-SECTIONAL AREA TAREA = 26.1INCH"2

PILE WT. ULT. MOBILIZED ESTIMATED ALLOWABLE ULTIMATE
PILE TIP OF SIDE END FAILURE FILE PILE
LENGTH ELEV PILE FRICTION BEARING CAPACITY CAPACITY CAPACITY
(FT) (FT) (TONS) (TONS) (TONS) (TONS) (TONS) (‘TONS)
10.0 -5.0 .44 4.07 19.13 22.75 11.38 41.89
15.0 -10.0 .67 9.21 28.13 36.68 18.34 64.80
) 20.0 -15,0 .89 17.486 61.80 78.37 39.19 140.17
( 25.0 -20.06 1.11 26.23 77.83 102.95 51.48% 180,78

30.0 -25.0 1.33 36.13 96,81 131,61 65.80 228.42
35.0 -30.0 1.5% 46.71 96.81 141.94 70.98 238.77
40.0 ~35.0 1.78 57.28 82.46 137.97 68.98 220,43
45,0 “~40.0 2.00 70.52 67.01 135.53 67.77 202.54
50.0 -45.0 2.22 77.81 56,27 131.87 65.93 188.14
55.0 -50.0 2.44 90,92 .79 94.27 47 .13 105.85
60.0 -55.0 2.66 99,80 g2.64 1065.78 52,89 123.06
65.0 -50.0 2.89 110.24 96.81 204.17 102.08 300.98
T0.0 -65,0 3.11 120.82 77 .04 194,76 97.38 271.80

*%% ERROR *%% PILE TIP EXCEEDS BORING LOG FOR LENGTH = 75.00 FT

NOTES

i. FOR PILE TIP EMBEDDED IN SOIL TYPE 3 AND 4, END BEARING IS

CALCULATED BASED ON BLOCK AREA WHILE TRUE X-SECTIONAL AREA IS USED
FOR SOIL TYPE 1 AND 2.

DAVISSCGN PILE CAPACITY IS AN ESTIMATE BASED ON FAYXLURE CRITERIA,
AND EQUALS ULTIMATE SIDE FRICTION PLUS MOBILIZED END BEARING.

ALLOWABLE PILE CAPACITY IS 1/2 THE DAVISSON PILE CAPACITY.



Path: C:\SPT94\BECKEIT
File: B189 .QUT 7,828 ,a.. 11-09-94 6:16:16 pnm Page 2

ULT. SKIN FRECTION + 2+*MOBILIZED END BEARING,

FOR TIP IN SOIL TYPE 3 OR 4,
ULT. SKIN FRICTION + 3*MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 1 OR 2.

1l

4. ULT. CAPACITY

{

5. PILE CAPACITIES ARE SET TO ZERC IF THEIR COMPUTED VALUES ARE
NEGATIVE.

PROBLEM COMPLETED ANALYSIS NO. 1
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sject No: C394348 BECKETT BRIDGE REPATIRS
| . cing No: B-2 HP 14x73
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FLORIDA DEPARTMENT OF TRANSPORTATION
STRUCTURES DESIGN OFFICE
STATIC PILE BEARING CAPACITY ANALYSIS PROGRAM
SPT94 -~ VERSION 1.0 JUNE, 1994
BASED ON RESEARCH BULLETIN RB-121
WGUIDELINES FOR USE IN THE SOLLS INVESTIGATION
AND DESIGN OF FOUNDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDAM

NOTE - THIS PROGRAM IS EXPANDED FROM SPT9l
70 INCLUDE STEEL H AND PIPE PILES

A. GENERAL INFORMATION

INPUT FILE NAME C:\SPT94\BECKETT\B273.DAT
RUN DATE 11/09/94
RUN TIME 18116:54
, PROJECT NUMBER 0394348
( JOB NAME BECKETT BRIDGE REPAIRS
SUBMITTING ENGINEER 1.DS
BORING NO. B-2 HP 14x73
DRILLING DATE 10/22/94
STATION NO. N/A
GROUND SURFACE ELEVATION ~5.00 FEET
TYPE OF ANALYSIS 2 ~ DETERMINATION OF STATIC

PILE BEARING CAPACITIES
FOR A RANGE OF PILE LENGTHS
(CAPACITY vs. TIP ELEVATION)



-oject No: 394348 BECKETT BRIDGE REPAIRS
| ring No: B-2 HP 14x73
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B. BORING LOG

DEPTH (FT) ELEVATION  SPT BLOWS/FT  SOIL TYPE
ENTRY NO. D(I) (FT) N(I) ST (I)
1 1.5 -5.5 1.0 3
2 4.0 -9.0 3.0 3
3 6.5 -11.5% 3.0 3
4 9.0 -14.0 99.0 4
5 11.5 -16.5 99,0 4
6 16.5 -21.5 99.0 4
7 20.0 ~25.0 99.0 4
8 25.0 ~30.0 99.0 4
9 30.0 -35.0 99.0 4
10 35.0 ~40.0 . 99.0 4
11 40.0 ~-45.0 99.0 4
12 45.0 ~50.0 99,0 4
13 51.5 ~56.5 57.0 4
14 56.5 -61.5 56.0 4
15 60.5 ~65.5 ©99.0 4
( 16 65.0 ~70.0 99.0 4
17 70.0 -75.0 99.0 4
18 75,0 -80,0 99.0 4
19 £0.0 -85,0 .0 3
20 85.0 -950.0 99.0 4
21 9G.0 ~95.0 99.0 4
22 100.0 ~105.0 .0 0
SOTL TYPE LEGEND
0 - BOTTOM OF BORING
1 - PLASTIC CLAYS
2 - CLAY/SILT SAND MIXTURES, SILTS & MARLS
3 - CLEAN SAND
4 - SOFT LIMESTONE, VERY SHELLY SANDS
5 -~ VOID (NO CAPACITY)
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‘aject No: C394348 BECKETT BRIDGE REPAIRS
| . oring No: B-2 HP 14x73
e e o et ke e e s 2 e e e e e et S It - e e 8 18 30 0 it b e e 2 i 05 S . o8 7 0 e o e 2 e T e g
C. PILE INFORMATION
TEST PILE SECTION ISECT = 4
{steel) H-pile}
WIDTH OF FLANGE WIDTH =  14.00 INCHES
DEPPH OF SECTION DEFTH =  13.61 INCHES
TRUE X~SECTIONAL AREA TAREA = 21.4INCH"2
D. PILE CAPACITY VS. PENETRATION
TEST PILE  WT. ULT. MOBILIZED ESTIMATED ALLOWABLE ULTIMATE
PILE TLIP OF SIDE END FAILURE PILE PILE
LENGTH  ELEV ~PILE FRICTION BEARING CAPACITY  CAPACITY  CAPACITY
(FT) (FT) (TONS)  (TONS)  (TONS) (TONS) (TONS) (TONS)
10,0  ~15.0 .36 5.09 56.24 60.97 30.49  117.21
15.0  =20.0 .55 13.27 80.49 93.21 46.60  173.69
20,0  -25.0 .73 23.43 95.27 117.58 58.99  213.25
25.0  =30.0 .91  33.93 95.27 128.29 64.14  223.56
30.0  ~35.0 1.09  44.42 95,27 138.60 69.30  233.87
35.0  ~40.0 1.27  54.91 95,27 148.91 74.45  244.18
40.0  =45.0 1.46  65.40 94.30 ' 158.24 79.12  252.54
45.0  -50.0 1.64  75.64 93.19 167.19 83.60 260,39
50.0  ~55.0 1.82  85.07 92.46 176.70 88.35  269.16
55.0  -60.0 2.00  96.30 91.70 185,99 93.00  277.69
60.0  =65.0 2.18  106.20 92.96 196,98 98.49  289.94

*k% THE MAXTMUM PILE LENGTH HAS BEEN REACHED

1. FOR PILE TIP EMBEDDED IN SOIL TYPE 3 AND 4, END BEARING IS
CALCULATED BASED ON BLOCK AREA WHILE TRUE X-SECTIONAL AREA IS USED
FOR SOIL TYPE 1 AND 2. .

2. DAVISSON PILE CAPACITY IS AN HSTIMATE BASED ON FAILURE CRITERIA,
AND EQUALS ULTIMATE SIDE FRICTION PLUS MOBILIZED END BEARING.

3. ALLOWABLE PILE CAPACITY IS5 1/2 THE DAVISSON PILE CAPACITY.
4. ULT. CAPACITY = ULT. SKIN FRICTION + 2+MOBILIZED END BEARING,
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FOR TIP IN SOIL TYPE 3 OR 4,
= ULT. SKIN FRICTION -+ 3*MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 1 OR 2.
6. PILE CAPACITIES ARE SET TO ZERC IF THEIR COMPUTED VALUES ARE
HEGATIVE.

PROBLEM COMPLETED ANALYSIS NO. 1
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_STATIC PILE BEARING CAPACITY ANALYSIS - SPT94 Page
~oject No: 394348
ring No: B-~2 HP 14x89
e it e o i o e e e B 8 B i o ke i e e e A i 2 o o o e o o

-

BECKETT BRIDGE REPAIRS

FLORIDA DEPARTMENT OF TRANSPORTATION
STRUCTURES DESIGN OFFICE
STATTC PILE BEARING CAPACITY ANALYSIS PROGRAM
5PT94 -~ VERSION 1.0 JUNE, 1984
BASED CN RESEARCH BULLETIN RB-123
YGUIDELINES FOR USE IN THE SOILS INVESTIGATION
AND DESIGN OF FOUKDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDAY

NOTE -  THIS PROGRAM IS EXPANDED FROM SPT91
TO INCLUDE STEEL H AND PIPE PILES

GENERAL INFORMATION

INPUT FILE NAME
RUN DATE
RUN TIME

PROJECT NUMBER

JOB NAWE

SUBMITTING ENGINEER
BORING NO.

DRILLING DPATE

STATION NO.

GROUND SURFACE ELEVATION
TYPE OF ANALYSIS

C:\SPT94\BECKETT\B289.DAT
11709/94
,18:17:28

C394348
BECKETT BRIDGE REPAIRS
Lbs
B-2 HP 14x%89
16/22/94
N/A
-5.00 FEET
2 ~ DETERMINATION OF STATIC
PILE BEARING CAPACITIES
FOR A RANGE OF PILE LENGTHS
(CAPACITY VS&. TIP ELEVATION)

e vk it Sk A AL A . TR B o e el e e S S b ekl s Gl i AA S T S S T S T e o e ik S
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2ject No: €394348 BECKETT BRIDGE REPAIRS
. .ring No: B-2 HP 14x89

B. BORING LOG

DEPTH (FT) ELEVATION  SP? BLOWS/FT  SOIL TYPE
ENTRY NO. D(I) (FT) N(I) ST(T}

1 1.5 ~6.5 1.0 3

2 4.0 -9.0 3.0 3

3 6.5 -11.5 3.0 3

4 5.0 ~14.0 99.0 4

5 11.5 -16.5 ~998.0 4

6 16.5 -21.5 99.0 4

7 20.0 ~25.,0 99.0 4

8 25.0 ~30.0 99.0 4

9 30.0 -38.0 96.0 4

10 35.0 -40.0 . . 99.0 4

11 40.0 ~45,0 99.0 4

12 45.0 ~50.0 99.0 4

13 51.5 -56.5 57.0 4

14 56.5 . =61.5 56.0 4

, 15 60.5 -65.5 99.0 4
( 16 65.0 ~70.0 99,0 4
‘ 17 70.0 ~75.0 99.0 4
18 75.0 -580.0 99.0 4

19 80.0 -85.0 .0 3

20 85,0 ~90,0 99.0 4

21 90.0 -95.0 99.0 4

22 100.0 ~105.0 .0 a

50TL TYPE LEGEND
- BOTTOM OF BORING
- PLASTIC CLAYS
- CLAY/SILT BAND MIXTURES, SILTS & MARLS
CLEAN SAND
-~  SOFT LIMESTONE, VERY SHELLY SANDS
- VOID (NO CAPACITY)

W= o
1



oject N
1 . -ring No

o 3943
: B2

48
HP 14%89

C. PILE INFORMATION

TEST PILE SECTION

WIDTH OF FLANGE
DEPTH OF SECTION
TRUE X-SECTIONAL AREA

D, PILE CAPACITY VS. PENETRATION

TEST PILE

PILE TIP
LENGTH ELEV

(FT (FT)

10.0 ~15.0

15.0 ~20.0

. 20.0  =25.0
( 25.0 -30.0
30.0 -35.0

35.0 -40.0

40,0 -45,0

45.0 ~-50.0

50;0 “55.0

5500 -60.0

60.0 -65,0

WT.
OF
PILE
(TONS)

44

-67

.88
1.11
1.33
1.55
1.78
2.00
2.22
2.44
2.66

MOBILIZED ESTIMATED ALLOWABLE

ULT.
SIDE END

FRICTION BEARING
(TONS)  (TONS}
5.14 57.15
13,37 81.79
23,62 96.81
34.20 96.81
44,77 96.81
55,35 96.81
65.92 95.82
76.24 94.70
86.75 93.95
97.06 93.18
107.05 94.47

ISECT =

4

{steel H-pile}

WIDTH =
DEPTH
TAREA

FATILURE
CAPACITY
(TONS)

e -y . —

61.84

94,49
119.54
129.90
140.25
150.60
159.87
168.94
178.438
187.80
128.85

*%% THE MAXIMUM PILE LENGTH HAS BEEN REACHED

KOT

-

ES

FOR PILE TIP EMBEDDED IN SOIL TYPE 3 AND 4, END BEARING IS

14.00 INCHES
13.83 INCHES
26.1INCH"2

PILE
CAPACITY
(TONS)

e e e Al . e

30.92
47.25
59.77
64.95
70.13
75.30
79.98
84.47
85.24
93.920
96.42

ULTIMATE
PILE
CAPACITY
(TONS)

——— e b

118.99
176.28
216.35
226.71
237.06
247 .41
255.79
263.64
272.43
280.98
293.32

CALCULATED BASED ON BLOCK AREA WHILE TRUE X-SECTIONAL AREA IS USED
FOR S0OIL TYFE 1 AND 2,

DAVISSON PILE CAPACITY IS AN ESTIMATE BASED ON FAILURE CRITERIA,
AND EQUALS ULTIMATE SIDE FRICTION PLUS MOBILIZED END BEARING.

ALLOWABLE PILE CAPACITY IS 1/2 THE DAVISSON PILE CAPACITY.

ULT. CAPACITY =

UTT. SKIN FRICTION + 2%MOBILIZED END BEARING,
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FOR TIP IN SOIL TYPE 3 OR 4,
= UL, SKIN FRICTION + 3#MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 1 CR 2.
5., PILE CAPACITIES ARE SET TO ZERC IF THEIR COMPUTED VALUES ARE
NEGATIVE,

PROBLEM COMPLETED ANALYSEIS NO., 1
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?oject No: 394348 BECKETT BRIDGE REPAIRS
sring No: B-3 HP 14%73

FLORIDA DEPARTMENT OF TRANSPORTATION
STRUCTURES DESIGN QFFICE
STATIC PILE BEARING CAPACITY ANALYSIS PROGRAM
SPT94 - VERSION 1.0 JUNE, 1954
BASED ON RESEARCH BULLETIN RB-121
"GUIDELINES FOR USE IN THE SOILS INVESTIGATION
AND DESIGN OF FOUNDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDA"

NOTE - THIS PROGRAM IS EXPANDED FROM SPTIO1
TO INCLUDE STEEL H AND PIPE PILES

A. GENERAL INFORMATION

INPUT FILE NAME C:\SPT94\BECKETT\B373.DAT
RUN DATE 11/09/94

RUN TIME 18:17:55

PROJECT NUMBER 0394348

JOB NAME BECKETT BRIDGE REPAIRS
SUBMITTING ENGINEER LDS

BORING NO. B~3 HP 1473

DRILLING DATE 10/20/84

STATION NO. ' N/A

GROUND SURFACE ELEVATION 3.50 FEET

TYPE OF ANALYSIS 2 - DETERMINATION OF STATIC

PILE BEARING CAPACITIES
FOR A RANGE OF PILE LENGTHS
(CAPACITY V3. TIF ELEVATION)
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aject Not C394348

I ~-ing NO.

B-3

B BORING 1OG

ENTRY NO.

o ————

——

[ EB RSN ]

[ I O |

HP 14%73

DEPTH (FT)
D(I)

(FT)

ELEVATION SPT BLOWS/FT

N(I)

. o o e o — e e g g e et e e il

40.0

51.%
56.8
60.5
65.0
69.0
69.1
71.0
71.1
75.0
50.0
90.0

=31.5
-36.5
~41.5
~48.0
"53;0
~57.0

-51.5

-65.5
-65.6
~57.5
-67.6
-71.5
~-76.5
-86.5

501IL TYPE LEGEND

- ———— o 1ty T T ot St

BOTTOM OF BORING
PLASTIC CLAYS

CLAY/SILT SAND MIXTURES, SILTS & MARLS

CLEAN SAND

SOFT LIMESTONE, VERY SHELLY SANDS

VOID (NO CAPACIT

¥)
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SOIL TYPE
ST(TL}
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( . ‘oject No: 394348 BECKETT BRIDGE REPAIRS

i ring No: B-3 HP 14x73

e e e v o e B it 1 . . e 4 e e S e b e e 2 i e s e A s B . T 1l S i i b B et

C. PILE INFORMATION

TEST PILILE SECTION

WIDTH OF FLANGE
BEPTH OF SECTION
TRUE X-SECTIONAL AREA

D. PILE CAPACITY V5. PENETRATION

——— e e e b —

1. FOR PILE TIP EMBEDDED IN SOIL TYPE 3 AND 4, END BEARING IS

ISECT =

4

{steel H-pille}

i

WIDTH
DEPTH
TAREA

[

14.00 INCHES
13.61 INCHES
21.4INCH"2

TEST PILE WT. ULT. MOBILIZED ESTIMATED ALLOWABLE ULTIMATE
PTLE PIP OF SIDE END FATLURE PILE PILE
LENGTH ELEVY PILE FRICTTON BEARING CAPACITY  CADACITY  CAPACITY

(FT) (FT) (TONS)  (TONS)  (TONS) (TONS) (TONS) (TONS)
10.0 -6.5 .36 3,47 11.74 14.85 7.42 26.58
15.0 -11.5 55 5.80 15.25 24.51 12.25 43.75
20.0 -16.5 73 10.82 38.30 48.39 24.19 86.69

‘ 25.0 -31.5 o1 15.25 56.18 70.52 35.26 126.71

( 30.0 ~36.5  1.09 24.51 86.96 110,38 55.10 197.34
35.0 ~31.5  1.27 34.75 95,27 128.74 64.37 224.01
20.0 -36.5 1.46 45,11 95.27 138.92 69.46 234.10
45.0 -41.5 1.64 55.53 95.27 149.16 74.58 244.43
50.0 ~46.5 1.82 §5.97 95.27 159,42 79.71 254.69
55.0 -51.5  2.00 76.42 35.27 169.69 84.85 264.96
0.0 -56.5 2.18 86.89 92.50 177.20 88.60 269.69
65.0 -61.5 2.37 96.60 88.90 183.13 91.57 272.03
70.0 —65.5 2.55  10B.70 L00 106.15 53.07 106.15
75.0 ~71.5  2.73  114.09 47.09 158.44 79.22 205,53

x%% ERROR ***% PILE TIP EXCEEDS BORING LOG FOR LENGTH = 80.00 FT
NOTES

CALCULATED BASED ON BLOCK AREA WHILE TRUE X-SECTIONAL AREA IS USED
FOR SCIL TYPE 1 AND 2.

2. DAVISSON PILE CAPACITY IS AN ESTIMATE BASED ON FAILURE CRITERIA,
AND EQUALS ULTIMATE SIDE FRICTION PLUS MOBILIZED END BEARING.
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3. ALLOWABLE PILE CAPACITY IS 1/2 THE DAVISSON PILE CAPACITY.
4, ULP. CAPACITY = ULT. SKIN FRICTION + 2*MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 3 OR 4,
= ULT. SKIN FRICTION + 3%MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 1 OR 2.
5. PILE CAPACITIES ARE SET TO ZERO IF THEIR CCMPUTED VALUES ARE
NEGATIVE.

PROBLEM COMPLETED ANALYSIS NC. 1
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yiect No: C394343
boring No: B-3 HP 14x89
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FLORIDA DEPARTMENT OF PRANSPORTATION
STRUCTURES DESIGN OFFICE
STATIC PILE BEARING CAPACITY ANALYSTS PROGRAM
SPTY94 - VERSION 1.0 JUNE, 1994
BASED ON RESEARCH BULLETIN RB-121
"QUIDELINES FOR USE IN THE SOILS INVESTIGATION
AND DESIGN OF FOUNDATIONS FOR
BRIDGE STRUCTURES IN THE STATE OF FLORIDAY

THIS PROGRAM IS EXPANDED FROM SPTS1
T0 INCLUDE STEEL H AND PIPE PILES

NOTE -

A. GENERAL. INFORMATION

INPUT FILE NAME
RUN DATE
RUN TIME

: PROJECT NUMBER
( TOB NAME
SUBMITTING ENGINEER
BORING NO.
DRILLING DATE
STATION NO.
GROUND SURFACE ELEVATION
TYPE OF ANALYSIS

C:\SPT94\BECKETT\B389.DAT
11/09/94
18:18:21

C394348 '

BECKETT BRIDGE REPAIRS

LDS

B-3 HP 14x89

10/20/94

N/A

3.50 FEET
2 - DETERMINATION OF STATIC

PILE BEARING CAPACITIES
FOR A RANGE OF PILE LENGTHS
(CAPACITY VS. TIP ELEVATION)
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oject No: C394348 BECKETT BRIDGE REPAIRS
ring No: B-3 HP 1489
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6-QTATIC PILE BEARING CAPACITY ANALYSTS - SPTo%4 Page 2

B. BORING LOG

DEPTH (FT) ELEVATION SPT BLOWS/FT SOIL TYPE
ENTRY NO. D{T) (FT) N(I) ST (I)

1 1.5 2.0 5.0 3
2 4,0 -.5 5.0 3
3 6.5 -3.0 5.0 3
4 9.0 ~5.5 19.0 3
5 11.5 ~-8.0 9.0 3
& 16.5 -13.0 3.0 2
7 20.0 -16.5 8.0 4
8 25.0 -21.5 9¢,0 4
9 30.G -26.5 95,0 4
10 . 35.0 =31.5 9¢.0 4
11 40.0 -36.5 8.0 4
12 45.0 -41.5 09.0 4
13 51.5 -48.0 95%.0 4
13 56.5 -53.0 99.0 4
i5 60.5 ~57.0 9.0 4
16 65.0 -61,5 95.90 4
17 69.0 “65.5 . 50.0 2
18 692.1 -65.6 -0 5
19 71.0 -67.5 -0 5
20 71.1 -67.6 29.0 4
21 75.0 -71.5 25.0 4
0

23 80.0 —-86.5 .0

SOIL TYPE LEGEND
BOTTOM OF BORING

PLASTIC CLAYS

CLAY/SILT SAND MIXTURES, SILTS & MARLS
CLEAN SAND A

SOFT LIMESTONE, VERY SHELLY SANDS
VOID (NO CAPACITY)
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( ‘oject No: C3941348

| ring No: B-3 HP 14x89%

C. PLLE INFORMATION
TEST PILE SECTION
WIDTH OF FLANGE
DEPTH OF SECTION
TRUE X~SECTIONAL AREA
D. PILE CAPACITY VS. PENETRATION
TEST PILE WT. ULT.
PILE TIP OF SIDE END
LENGTH ELEV PILE FRICTION BEARING
(FT) (FT) (TONS)  (TONS)  (TONS)
10.0 -6.5 .44 3.50 11.93
15.0 ~11.5 .67 5,85 16.56
20.0 ~16.5 .89 10.91 38.92
( 25.0 -21.5 1.1l 15.38 57.09
30.0 -26.5 1.33 24.70 88.37
35.0 -31.5  1.55 35.02 96.81
40.0 -36.5 1.78 45.47 96.81
45.0 -41.5  2.00 55.97 96.81
50.0 -46.5 2,22 66.49 '96.81
55.0 -51.5  2.44 77.03 96.81
60.0 -56.5 2.66 87.58 93.99
65.0 -61.5 2.89 97.37 90.34
70.0 -66.5 3,11 109.56 .00
75.0 -71.5  3.33  115.00 47.85

ISECT =

{steel H—plle}
14.00 INCHES
13.83 INCHES

26.LINCHE"2

WIDTH
DEPTH
TAREA

HE B

MOBILIZED ESTIMATED ALLOWABLE

FAILURE
CAPACITY
(TONS)

- ——

14.98

24.78

48.93

71.35
111.74
130.28
140.50
150.78
161.08
171.40
178.91
184.82
106.45
158.51

PILE
CAPACITY
{TONS)

-t b o

7.49
12.37
24.47
35.68
55.87
65.14
70.25
75.38
80.54
85.70
89.45b
92.41
53.23
79.76

*##%% BRROR #*%% PILE TIP BEXCEEDS BORING LOG FOR LENGTH = 80,0

o v e i At

1. FOR PILE TIP EMBEDDED IN SOIL TYPE 3 AND 4,

ULTIMATE
PILE
CAPACITY
(TONS)

- v

26.91

44.31

87.85
128.44
200.11
227.09
237.31
247.59
257.89
268.21
272.90
275.16
106.45
207.36

0 FT

END BEARING IS

CALCULATED BASED ON BLOCK ARFA WHILE TRUE X-SECTIONAL AREA IS USED

FOR SOIL TYPE 1 AND 2.

2. DAVISSON PILE CAPACITY IS AN ESTIMATE BASED ON FAILURE CRITERIA,
AND EQUALS ULTIMATE SIDPE FRICTION PLUS MOBILIZED END BEARING.
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3. ALLOWABLE PILE CAPACITY IS 1/2 THE DAVISSON PILE CAPACITY.
4. ULT. CAPACITY = ULT. SKIN FRICTION + 2%*MOBILIZED END BEARING,
FOR TIP IN SOIL TYPE 3 OR 4,
= ULT, SKIN FRICTION + 3*MOBILIZED END BEARING,
FOR TIP IN SOIL TYFE 1 OR 2.

5. PILE CAPACITIES ARE SET TO ZERO IF THEIR COMPUTED VALUES ARE
NEGATIVE.

PROBLEM CCMPLETED . ANALYSIS NO. 1



IMPORTANT INFORMATION
ABOUT YOUR

' GEOTECHNICAL ENGINEERING REPORT

More construction probiems are caused by site subsurface
conditions than any other factor. As troublesome as sub-
surface problems can be, thelr frequency and extent have
been lessened considerably in recent years, thanks to the
Association of Seil and Foundation Engineers (ASFE).

When ASFE was founded In 1969, subsurface problems
were frequently being resolved through lawsuits, In fact,
the situation had grown to such alarming proportions that
consulting geotechnical engineers had the worst profes-
sional liability record of alt design professionals. By 1980,
ASFE-member consulting soil and foundation engineers fad the best
professional liability recad. This dramatic turn-about can be
attributed directly to cllent acceptance of problem-solving
pregrams and materials developed by ASFE for Its mem-
bers’ application. This acceptance was gained because dients
percaved the ASFE approach to be in their own best interests.
Disputes benefit only those who earn thelr living from
others' disagreements.

The following suggestions and observations are offered to
help you reduce the geotechnical-refated defays, cost-over.
runs and other costly headaches that can cocur duringa
construction project.

A GEOTECHNICAL ENGINEERING
REPORT IS BASED ON A UNIQUE SET OF
PROJECT-SPECIFIC FACTORS

A geotechnical engineering report is based on a subsurface
exploration plan designed to incorporate a unique set of
project-specific factors. These typleally include: the general
nature of the structure Involved, its size and configuration;
the location of the structure on the site and its orientation:
physical concomitants such as access roads, parking lots,
and underground utilities, and the level of additional risk
which the client assumed by virtue of limitations ifaposed
upon the explotatory program. To help avoid costly prob-
lems, consult the geotechnical englneer to determine how
any factors which change subsequent to the date of ks
report may affect his recommendations. ‘

Unless your consulting geotechnicat engineer indicates
otherwise, your geotechnical engineering report should not be used:
® When the nature of the proposed structure is
changed, for example, if an offfice bullding will ba

erected Instead of a parking garage, or if a refriger-
ated warehouse will be built Instead of an unrefrig-
erated ong

® when the size or conflguration of the proposed
structure Is altered;

# when the location or orlentation of the proposed
structure is modifled;

@ when there is a change of ownership, or

# for application to an adjacent site.

A geotechnical engineer cannot accept responsibility for problems which
may develop if Re s ot consulted after factors considerad [ his reports
development have changed.

MOST GEOTECHNICAL "FINDINGS” ARE
PROFESSIONAL ESTIMATES

Site exploration tdentifies actial subsutface conditions
only at those points where samples are taken, when they
are taken, Data derived through sampling and subsequent
laboratory testing are extrapolated by the gectechnical
engineer who then renders an opinion about overall sub-
surface conditions, thelr likely reaction to proposed con-
struction activity, and appropriate foundation design, Even
under optimal circumstances actual conditions may differ
from those opined to exist, because no gectechnlcal en-
gineer, no matter how qualified, and no subsurface explo-
ration program, ho matter how comprehensive, can reveal
what is hidden by earth, rock and time, For exampie, the
actuat interface between materials may be far moze
gradual or abrupt than the report Indicates, and actual
conditions in areas not sampled may differ from predic-
tions. Nothittg can be dowe to prevent the unanticipated, but slaps can
be taken to helr minimize their impact. For thls reason, most
experienced owners retain their geotecAnical consullant through the
construction stage, to identify variances, conduct additional
tests which may ba needed, and to recommend solutions
to problems encountered on site.

SUBSURFACE CONDITIONS CAN
CHANGE

Subsurface conditlons may be modified by constantly-
changing natural forces. Because a gectechnical engineer-
ing report is based an conditions which existed at the time
of subsurface exploration, construction dedsions should not be
Based on a geolechnical engineering report whosz adequacy may Aave
been affected by time. Speak with the geotechnical consuitant
to leamn if additional tests are advisable before constiuc-
tion starts.

Construction operations at or adjacent to the site and
naturat events such as floods, earthquakes or groundwater
fluctuations may alsc affect subsurface conditicns and,
thus, the continuing adequacy of a geotechnical report,
The geotechnical engineer should be kept apprised of any
such events, and should be consulted to determine if
additional tests are necessary.

A GEOTECHNICAL ENGINEERING
REPORT IS SUBJECT TO
MISINTERPRETATION

Costly preblems can occur when other design profession-
als develop their plans based on misinterpretations of a
geotechnical engineering report. T help avoid these prob-
lems, the gectechnical engineer should be retained to work
with other approptiate design professionals to esplaln
relevant gectechnical findings and to review the adequacy
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May 18, 2009

Murray McDonough, P.E.

URS Corporation

7650 W. Courtney Campbell Causeway
Tampa, FL 33607-1462

Subject: Phase 1 Geotechnical Report
Beckett Bridge
Pinellas County
Williams’ Project No. 1309-004-01

Gentlemen:

Williams Earth Sciences, Inc. (Williams) has completed the Phase 1 Geotechnical work
for the referenced project. This work was performed in accordance with our agreement
with URS, dated April 17, 2009.

This report contains the results and discussion of the Electrical Resistivity Imaging (ERI)
conducted during this Phase 1 Geotechnical study. In addition, recommendations for
additional subsurface exploration, settlement and rotation monitoring are provided.
Williams Earth Sciences, Inc. appreciates this opportunity to provide this report and
looks forward to continuing working with you on this project. If you have any questions
concerning this report, please contact the undersigned.

Sincerely,

WILLIAMS EARTH SCIENCES, INC.

- "'? .//7 P = /"f
QP e 2 o (M
LarryD. Spears, P.E. rian Jory, PZE.

Sefior Engineer Senior Geotechnical Engineer
Florida Registration No. 52105 Florida Registration N. 46634
Distribution: (3) Addressee
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1. Project Information

This Phase 1 study was performed to identify karst features in the area of the footprint
of the Beckett Bridge foundation. Our original proposal included soil borings spread
across the Beckett Bridge footprint to 1) identify the subsurface conditions and 2) to
assist in the repair of the existing bridge or design of a replacement bridge. However,
due to cost constraints, the scope of work was reduced to simply conducting the ERI
study, and performing the soil borings later based on the results of the ERI study. The
Beckett Bridge is located in Tarpon Springs, Florida, along Riverside Drive at the
Anclote River, as shown on Figure 1, Site Location Map, in Appendix A.

The bridge is multi-spanned and has been experiencing lateral movement and
subsidence. The bridge is a two-lane bascule bridge about 20 feet across and 360 feet
in length with two-foot wide sidewalks on both sides. The approach span structures are
constructed of 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 in 1979 and crutch bents installed in 1995.

2. Previous Geotechnical Study

Williams provided a report dated November 10, 1994, which provided recommendations
for the installation of crutch bents using H-Piles. During the 1994 study, Williams
performed three Standard penetration Test (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). The results of the borings are included in Appendix A. Two SPT borings were
~ also performed by others (PSl). 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.

3. Phase 1 Study

For this Phase 1 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.” (SEIl) and
their report, dated April 28, 2009, is included in Appendix B.

WILLIAMS
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The results of the ERI testing indicated several interesting 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.

Boring B-1 was performed very close to the ERI anomaly indicated at Bent 6. The
boring indicates that there is 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 layer, 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 fine 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 medium dense brown find 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 is
indicative of a relic sinkhole, albeit in the Anclote River. 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 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. Nonetheless, the medium dense fine sand with trace of
silty soils was not encountered in the SPT borings conducted by Williams.

The nature of encountering highly dissimilar soils in a relatively short distance indicates
that this area has localized karst features. Anclote River in known for its erratic 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 therefore there is a high
degree of 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
below the bridge footprint that may be located in a southwest orientation. However, it

WILLIAMS
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may be possible that the bascule bridge footing and the piles may be providing
interference of the ERI data.

It has been reported 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 sinkhole conditions, or 2) insufficient pile
bearing both axially and laterally, or some combination of all. Since the settlement and
rotation is occurring slowly, it is difficult to ascertain if it is continuing or if the settlement
has ceased. Another consideration is the age of the timber piles supporting the bascule
pier, which are about 85 years old, and are likely in poor condition due to fatigue, rot, or
some other form of deterioration.

As previously mentioned, there was HP 14 X 73 crutch bent piles 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. Interestingly, 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 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. Recommendations

Williams understands that this bridge is under evaluation for repair or replacement. If
repair is feasible, then settlement and rotation monitoring of the bents and piers is
recommended to determine how, where and the amount 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, however, it will likely require
additional crutch bents and stabilizers at the bascule pier if it is determined that the
settlement and rotation can be stabilized by reinforcing the substructure.

Additional borings may be required if the settlement and rotation is occurring at
locations where there is no soils information to assist in the design and construction of
the crutch bents or pier stabilizers.

If it is determined that the bridge should be replaced, then additional soil borings will be
required to assist in the design and construction. Williams would coordinate with URS
on the number of borings, location and depth that best suites the needs of the design
and construction, basing it on the subsurface conditions known to be suspect to
subsidence for substructure units. Recommendations for foundation design and

WILLIAMS
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selection of foundation support, and recommendations for foundation installation would
subsequently be provided in a substructures geotechnical report.
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Lugineering Geology & Geophysics

April 28, 2009

Mr. Larry Spears, P.E., Geotechnical Engineer
Williams Earth Sciences, Inc. (Client)

10600 Endeavour Way

Largo, Florida 33777

Subject: Electrical Resistivity Imaging Geophysical Survey Report
Beckett Bridge Project
Riverside Drive at the Anclote River
Tarpon Springs, Florida

Dear Mr. Spears:

In accordance with your authorization, Subsurface Evaluations, Inc. (SEI) has conducted an
Electrical Resistivity Imaging (ERI) survey at the above-referenced subject site. The ERI survey
was performed on April 21 and 22", 2009. This report is subject to the limitations shown on
Attachment A.

Background and Purpose

The subject site is the existing Beckett Bridge located along Riverside Drive crossing the entrance to
Minetta and Whitcomb Bayous in Tarpon Springs, Florida. The bridge is a Bascule bridge
reconstructed in 1956. Through our discussions it was indicated that the supports for the bridge have
undergone apparent subsidence and lateral displacement resulting in the misalignment of the bridge.
The bridge was reported to have been repaired for similar subsidence problems approximately 15
years ago at which time additional supports (H-piles) were installed at the bridge.

The general soil conditions present along the bridge based upon soil borings were indicated to
consist of approximately seven (7) feet of sand underlain by hard limestone. However, during the
installation of the H-piles, apparent solution features were encountered resulting in some driven
piling depths of as much as 120 feet.

The purpose of the geophysical survey is to document 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
objective of the survey is to characterize the geology directly underlying the river to assist in
evaluating ground stability to promote effective geotechnical engineering design and testing.
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Electrical Resistivity Imaging (ERI) Survey
ERI Methods and Equipment

Andrew Glasbrenner, P.G., Senior Geologist and Scott Purcell, SEI Project Manager, performed the
survey assisted by additional SEI staff. Mr. Glasbrenner and SEI staff prepared the figures and text
of the report.

ERI is a geophysical method of obtaining a virtual cross-section of subsurface soil and rock layers.
It consists of two separate steps: 1) measuring the apparent (weighted average) electrical resistivity
of the ground over numerous stations and 2) computerized processing of apparent resistivity data to
obtain a virtual cross-section of estimated true resistivity values.

In the field, an electric current is passed into the ground or water by a pair of electrodes and the
potential is measured at a second pair of electrodes. Multiple electrodes and a computerized
switching system are used to speed data acquisition. A SuperSting/Swift R8® Memory Earth
Resistivity Meter, a 28 takeout passive marine cable set, and stainless steel electrodes were used to
perform the survey. Advanced Geosciences, Inc., (AGI), of Austin, Texas, manufactured the
equipment, which is designed for shallow geotechnical and geological applications and engineered
to have a high signal to noise ratio.

For quality assurance/quality control, SEI performs resistivity surveys in compliance with the ASTM
Standard Guide for Using the Direct Current Resistivity Method for Subsurface Investigation,
designation D 6431-99.

Array Type

Resistivity data were collected using a dipole-dipole array configuration with the extended data
coverage option. This array type maximizes lateral resolution and the total number of data points
collected on each transect. A dipole-dipole array places two current (transmitting) electrodes
together as a pair and two potential (sensing) electrodes together as a pair. For each successive
measurement, the potential electrode pair is moved farther away from the current electrode pair by a
distance that is a multiple of the distance between the electrodes.

ERI Transects

Resistivity measurements were made along five (5) transects at the site. All transects consisted of a
28 electrode array on a spacing of 20 feet. Transects T1 and T2 were oriented west to east along the
south and north sides of the bridge, respectively. These were placed so that a portion of each end of
the transects were located above the waterline on dry ground, and passing approximately ten feet
north or south of the edges of the bridge deck where submerged.

Transects T3, T4, and T5 were oriented south to north, crossing beneath the middle three sections of
the bridge. These transects were completely submerged, and were deployed from a pontoon boat.



Electrical Resistivity Imaging (ERI) Survey Report
Beckett Bridge Project, Tarpon Springs, FLL

April 28", 2009

Page 3 of 5

The pontoon boat also held the instrumentation for the duration of data collection for each of these
transects.

The approximate location of the ERI transects are shown on the attached Figure 1: Site Location
Map. Transect locations were measured and placed using a Trimble™ Differential Global
Positioning System (DGPS).

Modeling

After the survey was performed, ERI field data was transferred to a computer and converted into
data files for modeling. Two-dimensional inverse resistivity modeling was performed using the
RES2DINV version 3.57.37 software package. Special modeling routines included for processing of
submarine and mixed data sets were utilized in the processing of this data. The modeling method
consists of estimating the true resistivity of the subsurface at points arranged in a grid on a vertical
plane. The estimated true resistivity values are used to calculate apparent resistivity values, which
are compared to the actual measured resistivity values. Adjustments are made in the model to make
the calculated resistivity values more closely match the measured values. The modeling progresses
toward better estimates of the true resistivity by iteration using the least-squares method. Up to five
iterations were performed.

The iteration process was carried out until the convergence between iterations approached 5%. RMS
errors less than 10% are considered ideal, but this cannot be obtained in all cases and is dependent
upon local soil conditions. Highly resistive surficial soils, or shallow subsurface lithified materials
reduce signal propagation and signal strength at depth, contributing to higher RMS error calculations
in the model. Significant deviations from a horizontally layered, laterally homogenous model will
also significantly increase the apparent RMS error. SEI reduced the error in the model by trimming
data points that have high RMS error values using an editing feature of the RES2DINV software.
The estimated true resistivity values were contoured to produce a two-dimensional pseudosection for
the plane beneath the survey line. A contour interval was chosen to show minor variations in the
lower resistivity values while covering the range of typical material values. Topographic corrections
were made with respect to observed sea level at the time of the survey, but are not adjusted to match
any formal elevation model.

Resistivity values are not necessarily dependent only on the type of soil or rock present, but are
strongly influenced by the presence, salinity and pH of pore fluids in the earth materials. Dry clays
may have resistivities that are higher than typical and saturated sands may have resistivities that are
lower than typical. In particular, saltwater and low pH (acidic) fresh groundwater will greatly
reduce the resistivity of non-conductive materials such as sand and limestone. Different materials
and conditions may also present similar electrical signatures, such as dense plastic clays and loose
saturated granular soils or voids.

Please note that the resistivity-modeling program contours the modeled data points in a manner that
may show gradational changes, when in fact, abrupt contacts are present between layers of earth
materials. Also, please be aware that actual lithological contacts can be difficult to identify on the
ERI pseudosections without test boring data. Interpretations are made in the Results section, by
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assuming that certain contour intervals represent the contact between different types of materials, as
described above.

Prints of the ERI pseudosections are provided on the attached Figure 2, and form the basis for this
report. Other details about the survey and modeling are available in SEI’s files should you need
them in the future.

ERI Survey Results and Discussion

The results of the survey were apparently impacted by the presence of the steel H-piles, resulting in
low resistivity anomalies coincident with the location of the submerged steel. However, despite this
interference, the two transects that were oriented parallel to the bridge, T1 and T2, indicate low
resistivity anomalies of greater extent than likely due to such interference. It is our interpretation that
these larger anomalies may represent areas of increased porosity/lower density, or areas where
higher resistivity shallow bedrock has been weathered or replaced. This anomaly is delineated on the
Site Location Map (Figure 1) and labeled as Feature 1, and should be considered for additional direct
investigation by soil boring or similar method.

Additionally, all five pseudosections indicate a transition in resistivities between 20 and 40 feet
below sea level, from lower to higher resistivity. This may be indicative of a stratigraphic transition
to bedrock, or perhaps from soil and weathered bedrock to competent bedrock.

Recommendations

SEI recommends that the center of the apparent anomaly documented in the ERI survey and
identified as Feature 1 be considered for additional direct investigation. Advancing an SPT boring at
the deepest part or center of each feature would serve to verify the inferred possible karst conditions.
If the results of these test borings indicate anomalous conditions indicative of karst activity, SEI may
be able to identify further appropriate locations for additional investigation after correlation of
boring log data and ERI survey results. SEI would be pleased to assist you with further correlation
and interpretation of this ERI survey and the findings from the drilling conducted as part of the
initial soil boring investigation.

-000-
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Closing Comments

We appreciate the opportunity of providing these geophysical services to you on this project. Should
you have any questions or require additional information, please do not hesitate to contact our office
at (813) 353.9083.

Sl1lcelely,,, A

a v”

And1ew a,sbrmners,-.G.
Licensed Piofessional Geologist, No. 2374 (Florida)
Senior Geologist
April 28th, 2009

Attachments: Attachment A — Limitations,
Figures 1 through 2

File: X:\2009\Williams Earth Sciences\Beckett Bridge\Beckett Bridge ERT Report.doc
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Fig 2: Electrical Resistivity Imaging Pseudosections T1-T5
Beckett Bridge, Tarpon Springs, Florida
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