' ‘ Ardaman & Associates, Inc.

Geotgchnical, Enviranmental and
Materals Consuilants

September 21, 2005
File Number 05-55.9638

Bayfair Holdings, LLC
3717 West North B Street
Tampa, Florida 33609

Attention:  Mr. Emie Angelilli

subject:  Report of Preliminary Subsurface Soil Exploration
60-Acre Tract of Land
Brandon, Florida

Dear Mr. Angelilii;

Ardaman & Associates, Inc. is pieased to submit this report of our preliminary subsurface soil exploration
for the above referenced project. Our services were provided in peneral accordance with those outlined in our
Proposal Ne, 05-pi83 (revised), dated July 22, 2005, and authorized by Mr. Alan Hoeksema, Senior Vice
President, with the signing of our Proposal/Project Acceptance and Agresment form on July 22, 2005. The
purpose of this exploration was to preliminarily evaluate the general stratification and engineering properties
of the subsurface soils at the subject site. A limited lineament study has also been performed for the subject

site.

This Report of Preliminary Subsurface Soii Exploration was prepared for the exclusive use of Bayfair
Holdings, LLC and their consultants. The conclusions and recommendations made herein are applicable
only to those structures and facilities described herein.  This geotechnical study was performed in
accordance with gencrally accepted geotechnical engineering practices. No other warranty, expressed or
implied, is made. The assessment of site environmenta! conditions for the presence of pollutants in the soil,

rock, or groundwater at this site was beyond the scope of this exploration.
EXECUTIVE SUMMARY

Bayfair Holdings, LLC is contemplating the development of a 35-acre wract of land located between
South Lakewood Drive and Pauls Drive in Brandon, Florida. A smailer 3-acre tract of land located along
the east side of Pauls Drive, east of the larger wact of land will also be developed. The development may
include residential and commercial development up 10 6 storiss in height..
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Nine test borings were performed on a widely-spaced grid pattern across the larger tract of land 10 evaluate
the general soil types. A tenth test boring was performed on the smaller tract of land. These borings found
loose to dense sands from the land surface w 11 to 12 feet. The sands were underlain by sandy clavs and
clays to the limestone. The surface of the limestone depth was variable, but was generally deeper than 40
feet below land surface. A limited jincament study revealed published Jineament lines may bisect on the
northwest quadrant of the site. Various thickness sofi silt and clay zones were found between the degpths of

30 and 40 feet.

The site soils appear to be suitable to support the intended development with proper site preparation. The
risk of future sinkhole development appears to be Jow and no greater than other properties in Brandon.
Shallow foundations appear to be a reasonable choice for the lightly loaded residential and commercial
buildings 3-stories or less. Heavier structures will require deep foundations such as piles or drilled shafts.
An alternative is to use ground improvement techniques, such as vibro-replacement (stone columns), to
improve the bearing capacity of the upper sands and clays. Higher bearing capacities can be achieved

allowing the use of shallow foundations for the 6-storv structures.
A more detailed discussion of the study and 1ts findings follows.
PROJECT INFORMATION

Project information was provided by during a telephone conversation with Mr. Joe Amon of our Tampz
Office and via an email on July 20, 2005, This information consisted of a brief description of the subject
project and a summary of the requesied scope of services, as well as a site location map. We understand
the subject project will consist of the development of a S5-acre ract of land located between South
Lakewood Drive and Pauls Drive in Brandon, Hillsborovgh County, Florida. An additional 5-acre tract of
tand 1s located along the east side of Pauls Drive, across from the larger tract of land. We also understand
that this site will be developed as a multi-use development, including the 6-story condominiums and may

include 2 1o 3-story residential structures and up to 6-story commercial office structures.

Since no decision has been made on the types or sizes of structures, joad information is not available. For

the purposes of this study, we assumed structures would have loads similar to the following:
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Up to 3-Stery Residential Structures

Column Loads Up tc 100 kips
Wall Loads Up to 3 kips per linear foot
Floor Loads Up to 100 pounds per square foot

Up 1o 6-Story Residential Siructures

Column Loads Up to 700 kips
Wall Loads Up to 8 kips per linear foot
Floor Loads Up to 150 pounds per square foot

We have also assumned that 2 to 5 feet of fill will required 1o meet finished floor elevations.
SITE LOCATION AND CONDITIONS

A representative of Ardaman & Associates conducted a site reconnaissance on August 13, 2005, to observe
and document the surface conditions, and to determine the location of the proposed soil test borings. Any
apparent surface indications that would potentially affect development were noted. During the time of the
exploration the site was primarily utilized as pastureland, with several dairy buildings located in the eastern
portion of the larger tract of land, along Pauls Drive. The smaller tract of land, located along the eastern side

of Pauls Drive, was overgrown with trees.

The topographic survey map published by the USGS entitied "Brandon, Florida Quadrangle”, dated 1987,
was reviewed for ground surface features ar the proposed project location (see Figure 1 presented in the
Appendix of this report). Based on this review, the natural ground surface elevation ranges from +30 to +45
feet National Geodetic Vertical Datumn of 1929 (NGVD). The namral ground surface appears to slope from

north to south towards a drainage fearure that runs along the southemn portion of the larger tract of land.

In addition, the “Soil Survey of Hillsborough County, Florida”, published by the USDA Soil Conservation
Service (SCS) in 1989, was revieswed for general near-surface soil information within the general project
vicinity. This information indicates that the upper soils across the subject site consisted of several different
soil types. Candler fine sands (0 to 5 percent slopes) are located in the northern portion of the site, while
Seffner fine sands area located in the southern portion. A small area in the eastern portion of the site
contained Orlando fine sands (0 o 5 percent slopes); while a small area of Basinger, Holopaw and

Samsula soils (depressional) are located in the southeast corner of the site. In the far western portion of the
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larger tract of land, Myakka fine sands are located in the northern half, while Malabar fine sands are in the

southern half. The majority of the upper soils located across the smaller tract of land, located east of Pauls

Drive, consist of Myakka fine sands. A summary of these soil types is as follows:

Soil ID & Hydrologic | SHWL o
Soil Name Group {inches bils) Drainage Soil Location
7 — Candler fine sand A >72 Excessivelv drained Om the uplands
Somewhat poorly On the rims of depression and
47 — Seffner fine sand C 181w 42 . on broad, low ridges on the
drained
flatwoods
35 — Orlando fine sand A > 72 Well drained On the uplands
5 — Basinger, Holopaw . In swamps and depressions on
and Sm%:suia soiir; D 24w 12 Very poorly drained the ﬂatwiods P
29 — Myakka fine sand B/D Oto 10 Poorly drained gn broad  plains  on - the
atwoods
In low-lying sloughs and
27 ~ Malabar fine sand B/D 0w 12 Poorly drained shallow depressions on the
‘ flatwoods

Ardaman also performed a lineament study of the subiject site to evaluate the potential for on-site sinkhole
activity. A Lineament is a linear topographic feature of regional extent that is believed to reflect crustal
structure. As part of this lineament study, we reviewed the topographic survey map published by the USGS
entitled "Brandon, Fiorida Quadrangle”, We also reviewed the Fracture Partern of the Northern Portion of the
[lonida Peninsula map, prepared by the State Board of Conservation Florida Geclogical Survey, which
illustrates lineament lines. Based on our study, several lineament features were identified in the vicinity of the
subject site. Projecting linearnent lines, an intersection of these lines was noted on the northwest quadrant of
the site, Sinkholes have also been documented within a few miles of the site. Figure 1, presented in the

Appendix, iflusirates these lineament features and documented sinkhole activity.
FIELD EXPLORATION

Boring Locations

The soil test focations and depths were selected by our office. For this preliminary study, we chose a grid-
like spacing of 9 test locations across the larger tract of fand and one test location on the smaller tract. The
actual test locations were established in the field by Ardaman & Associates representatives using taped
measurements from nearby structures, roads and/or other features and aerial photographs.  The

approximate test {ocations are shown on the Test Location Plan {Figure 2) presented in the Appendix of

B &2 ardaman & Associales, inc.




60-Acre Tract of Land, Brandon, Florida September 21, 2003
Report of Preliminary Subsurface Soil Exploration File Number 05-.55.9638
Page No. 5

this report, and should be considered accurzte only 1o the degree implied by the method used. If more
precise locations are desired, we suggest that you contact your registered surveyor. It is important to note

that ground surface elevations at the test locations were neither furnished nor determined,

Standard Penetration Test

Six Standard Penetration Test (SPT) soil borings (B-1, B-2, B-3, B-3, B-7 and B-9) were drilled across the
larger tract of the subject site to evaluate the stratificaticn and engineering propertiss of the subsurface soils.
The SPT soil borings were drilled with the use of a CME Power Drill Rig using Bentonite "Mud” drilling
procedures. The SPT soil borings extended to the approximate depths of 50 to 60 feet below the existing
ground surface. The target depth was 50 feet but when unusual or soft soils were encountered, the boring was
extended to competent soilrock strata. Soil sampling was performed in general accordance with the
procedures outlined in ASTM Standard D-1586. These procedures are also summarized in the Appendix of

this report.

Cone Penetrometer Test

A total of four continuous Cone Penetrometer Test (CPT) penetrations were performed to depths of 28 to 50
feet. Three penetrations (CPT-4, CPT-6 and CPT-8) were performed across the larger tract of the subject site
and one penetration (CPT-10) was performed on the smaller tract of the subject site, east of Pauls Road to
further evaluate the stratification and ehgineen’ng properties of site soils. . Cone exploration techrigues were
selected in order to improve the quality and continuity of data for evaluation of subsurface conditions. Cone
technology is in wide use and is recognized as a superior method for site seils characterizations, especially
when thin layers of soft soil might affect performance or excavation safety. Since there is a possibility that
lightly Joaded swructures may be piaced o this site, we chese to include the more accurate CPT exploration
technique. This test continuously samples the soil for strength and other properties from the ground surface 1o
termination depth. This data more accurately chafacterizes soil conditions and allows for a more accurate
(less conservative} prediction of shallow foundation performance. The CPT penetrations were performed in
general accordance with the procedures outlined in ASTM Standard D-3441. These procedures are

surunarized in the Appendix of this report
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LABORATORY TESTING

The field soil boring logs and recovered soil samples were transported to our Tampa office following the
completion of the field exploration activities. The recovered soil samples were examined in our laboratory
by a geotechnical engineer to identify the engineering characteristics of the soil and rock. The visval
classification of the soil samples was performed using the current Unified Soil Classification System in
general accordance with the procedures outlined in ASTM Siandard D-2488. Since the samples obtained
were granular in nature, and otherwise readily identifiable, laboratory testing was deemed unnecessary at

the time of our analysis.
SUBSURFACE CONDITIONS

The delinzation of the vertical extent of individual soil strata, the identification of pertinent soil
engineering properties, where applicable, and a description of each geologic jayer discovered in the course
of this geotechnical study is given in the soil boring profiles illustrated on the Soil Boring Logs and the
sounding profiles iHustrated on the Penetation Sounding Logs. The Soil Boring Logs and Penetration
Sounding Logs are presented in the Appendix of this report. The soil boring profiles were prepared by a
geotechnical engineer based upon a combination of his technical review of the field soil boring logs, his
visual classification of the recovered soil sampies, while the soanding profiles were prepared by the
engineer based upon his technical review of the field penetration sounding logs. It should be noted that the
stratification lines shown are used to indicate a transition from one soil type 1o ancther. The actual
boundary between the illustrated soil strata may be gradual or indistinet. Consequently, the stratification
boundary lines, shown on the soil profiles, represent our best estimate of the location of the transition
between distinct soil strata. They are in no way intended to designate a depth of exact geological change.
Furthermore, the recommendations contained in this report are based on the contents of the soil profiles.
While the borings and penetrations are representative of subsurface conditions at their respective locations
and vertical reaches, local variations which are characteristic of the subsurface materials of the region, or
which may be due to man-made alteration of the native geologic conditions, may be encountered, A shest

defming.the terms and symbols used on the profiles s included in the Appendix of this report.

Typically, the subsurface soil conditions encountered consisted of sandy soils from the ground surface to
depths ranging from 10 to 27 feet below the existing ground surface. These sands were underlain with

clavey soils exiending to depths of 32 to 531 feet. The limestone formation was encountersd beneath the

g . o .
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clayey soils. At the majority ef the test locations, clay layers were intermixed in the sandy soils, while sand
layers were intermixed with the clay layers. Clayey soils were also encountered within the limestone

formation.

It should be noted that a layer of very soft material was encountered between the depths of 47 and 51.5 feet
below the existing ground surface in boring B-1. A 50% loss of drilling fluid was recorded at 51 feet. In
the boring B-2, a layer of very soft sandy clay was encountered within the limestone formation at 38 to 47
feet. The drill rods dropped 9 feet in this layer under the weight of the rods. A 100% loss of drilling flujd
was recorded at a depth of 38 feet, at the top of the very soft sandy silt laver. A layer of very soft sandy silt
was encountered in boring B-3 between the depths of 32 and 39 feet. A 50% loss of dril-ling fluid was
recorded at a depth of 39 feet. CPT data found loose to dense sands in the upper 20 feet underlain by soft
to firm clays. The CPT also found soft zones within the clay/limerock strata, but they were generally 1 to 2
feet thick.

As indicated on the Soil Boring Logs, the measured borehole water levels ranged from 3 to 5 feet below
ihe existing ground surface at the time of the field exploration. These water level readings may differ from
the actual stable groundwater table due to variations in the permeability of soil layers. The degree of
accuracy of the reported water levels is also related to the time allowsd for the borehole water level to
come to equilibrium.  Consequently, if a water mble is not indicated, it does not necessarily mean that
groundwater does not exist withif the vertical reach of the borehole. Finally, it should be noted that
fluctuations in the ground water level may occur due to variations in rainfal] and other environmental or

physical factors at the time measurements are made.
PRELIMINARY EVALUATION

The foltowing preliminary evaluation and recommendations are based on the project information provided,
our experience with similar. projects and the subsurface soil conditions encountered during this

geoiechnical study.

As previously indicated, the subsurface scil conditions typically consisted of sandy soils underlain with
clayey soils. The clays generally overlay the limestone formation, but it is common to find layers of clay

and sand intermixed with the limestone. The limited lineament study idemtified several lineament features
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in the vicinity of the subject site with a possible crossing of these lines on the northwest quadrant of the

site. Numerous sinkholes have also been recorded in the vicinity primarily to the east of this site.

The subsurface soil conditions also indicate karst (solution) activity has occurred across the subject site.
This karsl activity appzars to have been historical; and did not find raveling conditions in the test holes.
The thick clay layers encountered across the site would indicate a low potential for future karst activity
since these clay layers will restrict the sands above from raveling into voids in the limestone formation,

which is the most common mechanism for sinkhole to oceur.

The ancient limestone surface found below a depth of 40 feet was at one time was exposed, and therefore
subjected to weathering. As the ancient seas rose, water deposited the clays and silts found in our test
borings. Being depositional, these clays may range from very soft to stiff, depending on how they were
deposited. These clays are sufficiently deep that shallow, spread footings for light residential structures
should not be affected by the ciays. On the other hand, the clays will influence the performance of large,

heavily Joaded shallow and deep foundations,

OPINIONS
Based on our evaluation and analyses, the soils encountered on this property pose no greater risk to
devejopment than other properties in the Brandon arez. Foundation selection will be based on structural

load magnitude and aliowable settlernent requirements.

Shaliow Foundations;

For residential development up to 3-stories and commercial development up to 2-stories, shallow spread
footings will be the most likely foundation. Design bearing pressures will be on the order of 2,500 t 3,000
pounds per square foot. We estimate maximum settlement range of ¥ to 1 4 inches, with much of this
occurring during construction.  Preparation of butlding sites will be surface compaction up to 95%

Modified Proctor dry density.

Deep Foundations:

For heavily-loaded commercial or residential strucrures, shallow foundations may be too large to be
practical, and setlement influenced by the deeper clays may be excessive. Deep foundations, such as

auger cast piles and drilled shafis are possible, althcugh they do have limitations. The soft areas within the

B ¥ Argamans Associates, Inc.
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limestone are problematic. Piles or shafts tipped above these zones may not perform adequately, therefore
forcing these elements deeper into the limestone. It should be noted that with depth comes additional

COosts.

An altemnative is vibro-replacement, also known as stone columns. This technigue improves the soil above
the limestone to allow all foundation loads to be camried by the upper soils. The technique uses a vibratory
probe to densify the existing soils in place and {0 place crushed rock to result in a soibrock column,
Bearing capacity of site soils improved in this manner would range from 5,000 to 7,000 pounds per square
foot. In the past four months, structures up to B-stories have been placed on this system at significant cost

savings over pins and drilled shafis.

Pavement:

Surficial sand soils, free of organics, should provide suitable subgrades for pavement structures. We
generally find that these soils will vield Limerock Bearing Rates (LBR) values of 20 to 40 when
compacted 1o 98% of Modified Plroctor. This will suppon a flexible pavement system, Lightly loaded
pavements will generally consist of 1 } inches of asphalt over 6 to 8 inches of crushed limestone or
crushed concrete base. More heavily loaded or more trafﬁck'r.s:d paverients may require 2 to 2 1 inches of

asphalt over 8 inches crushed stone or crushed concrete base.

In conclusion, we find these site soils capable of supporting the intended developments when properly
prepared. Shallow foundations are available for lightly loaded residential and commereial structures. Soil
improvements such as stone columns would allow shallow foundations for the larger structures, such as
those up 1o 6-stories constdered for this site. Sinkhole risk is low on this property and ne more than other

property in the Brandon area.
CLOSURE

The preliminary recommendations provided above are based in part on project information provided to us,
and they only appily to this specific project and site. When a detailed development plan has been created for
the subject site, including size and locations of proposed buildings, we recommend performing a complete
geotechnical study to address the needs of the developrment pian. We will be happy to provide a proposal to

perform the complete geotechnical study.

EET B mdaman & Associates, lac
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Regardless of the tharonghness of a geotechnical exploration, there is always a possibility that conditions
between borings will be different from those at specific boring locations and that conditions will not be as
anticipated by the designers or contractors. In addition, the construction process may alter the soil conditions.
Therefore, experienced peotechnical personne] should observe and document the construction procedures
used and the conditions encourtered. Unanticipated conditions and inadequate procedures should be reported
to the design team along with timely recomumendations to solve any problems created. We recommend that
the owner retzin Ardaman & Associates to provide construction consulting and testing services based upon

-our familiarity with the project and the subsurface conditions.

We appreciate the opportunity to be of service to Bayfair Holdings, LLC on this important project.
Should you have any questions in regards to this report, or if’ we can be of any further assistance, piease

contact this office.

Very truly vours,

ARDAMAN & ASSOCIATES, INC.
Florida Certificate §f/Authorizafitn No. 00005950

K PE  §/ezfos (,a‘oseph A. Amon, P.E.

nior Geotechnical Engineer " Vice President/Managing Principal
Florida Licensed 47582 Florida Licensed 43576

—
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Appendix: Figure 1 — Limited Lineament Study
Figure 2 — Test Location Plan
Key to Classifications and Symbols
Sotl Baring Logs
CPT Sounding Logs
Field Testing Procedures
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CORRELATION OF PENETRATION RESISTANCE
WITH RELATIVE DENSITY AND CONSISTENCY

NO. OF BLOWS, N RELATIVE DENSITY PARTICLE SIZE IDENTIFICATION
G-4 Very Loose BOULDERS: Greater than 3200 mm
SANDS 5-10 Loose COBBLES 75 mm to 300 mm
11- 30 Medium Dense GRAVEL: Coarse - 18.0 mmto 75 mm
31-50 Dense Fine - 4.75 mm t0 19.0 mm
Greater Than 50 Very Dense SANDS:  Coarse - 200 mmto 475 mm
Medium - 0.425 mm to 2.00 mm
Fine - 0.075 mmto 0.425 mm
NO. OF BLOWS, N CONSISTENCY CLAYS & SILTS Less than 0.075 mm
G-2 Very Sofi
CLAYS & 2_; FSI:;: NO. OF:[B)I:(;\(;\IS, N COMZE;:NCY
SILTS ) LIMERCCK i
9-15 Stn‘f. FORMATION 21-50 Medium
18- 30 Very Stiff 51 - 503" Hard
Greater Than 30 Hard Greater than 50/3" Very hard

KEY OF SOIL CLASSIFICATION

RIS .

L)

Poorly Graded Sands 5’5 ¢75%  Limestone Fu_rmatlcn
post e Weathered Limerock

Weli Graded Sands

Limestone Formation

Slightly Sity Sands Hard Limestone

Slighily Clayey Sands

ity

V/ 7 Low Plasticity Inorganic L Low Plasticity Inorganics
7 /% Ciays ] Sitts

High Plasticity inorganic
Clays

High Plasticity Inorganic
Silts

i

MEY TC DRILLING SYMBOLS

¥  Water Table at Time of Drilling WH/24"  Sampler advanced 24" under weight of hammer
YV \Water Table after 24-Hours WR/24" Sampler advanced 24" under weight of rod
4 Lossof Drilling Fluids 501" Blows far 1-inch of penetration in soil

Notes:

White the borings are representalive of subsurface conditions at ther respective locations and vertical reaches,
local variations which are characteristic of the subsurface materials of the region, or which may be due 10 man-
made zlteration of the native geclogic conditions, may be encounterad.

The waler levels shown on the soil boring logs represant the groundwater susfaces encountered on the dates
shown. The water levels shown may differ from the actual stable groundwater table dus to variziions in the
permeability of soil layaers. The degree of accuracy of the reporiad waier levels is alse related {o the time aliowed
for the borehole water level 1o come to equilibrium. Conseguently, § a water level is not indicaled, it does not
necessanly maan that groundwater does not exist within the vertical reach of the borehole. Finally, It should be
noted that fluctuations in the ground water level may occur due to variations in rainfall and other environmenial or
physical facters st the ime measurements are mads.




ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

M Geotechnical, Environmental and Materiais Consultants BORING NO.; 8-

3925 Coconut Palm Brive, Suite 115, Tampa, Florida 33618 TOTAL DEPTH: 80 feet
PROJECT: 60 Acre Tract CiTY: Brandon START DATE: 8115/05
CHENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: B/M15/05
FILE NO.: 05-55-9638 ELEVATION: N/A DRILLER/RIG: Swint/CME
REMARKS: N/A WATER LEVEL: 4.8 feet BORING TYPE: SPT
[ STANDARD PENETRATION TEST

SAMPLE {ASTM D-1586) SOIL DESCRIFTION AND REMARKS
SCALE} BLOWS/6 INCHES "N ub DEPTH {United Soil Classification Systern)
No. DEPTH | (feat) 1st ind ard | VALUE | SAMPLE (feet)
s 0i20 ’ M 4 5 Locse gray fine sand
z.0
b 2.074.0 g 10 g 19
Medium dense dark gray organically-siained fine
: sand
50 18 ¥
3 4.078.0 4 G 5 11
6.0
Loase dark gray organically-staines clayey fine
4 6.0/80 4 <] 4 g sand
8.0.
] 8.0/10.0 4 12 12 24
_________ 10,8 —
Medium dense light brown fine sand
13.0
£ 1404/155 15.0 3 5 T 1z e Medium dense organge and gray slightly claysy
= - B e B D fine sand
17.0
B 19.0/205! 200 | 3 i & s 5 ~ Firm otange and gray sandy ciay
220
: 0 0355 350 i |2 5 4 very ioose crange sy fine sand
27.0
Soft to firm tan and orange clay and sangy clay
. E. .l2e0/3C8y 200 A mt_ 3 LB J— c e ]

Soif Bering Lag © of &




e’ @ ARDAMAN & ASSOCIATES, INC. SOIL BORING LOG
Geatechnical, Environmental and Materials Consultants BORING NO.: B-1
3825 Coconut Palm Drive, Suite 115, Tampa, Florida 33519 TOTAL DEPTH: 80 feet
PROJECT: 60 Acre Tract cIrY: Brandon START DATE: B/15/2005
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/2005
FiLE NO.: 05-55-9638 ELEVATION: NIA DRILLER/RIG: Swin{/CME
REMARKS: NIA WATER LEVEL; 4.8 feet BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE] BLOWS/6 INCHES “N* up DEPTH (United Soil Classification System}
Nao. DEPTH § (feet) | 1st 2nd | 3rd | VALUE | SAMPLE {feet)
y/
10 34.0/355 350 1 2 3 5
/ Seft to firm tan and orange clay and sandy clay
h! IBD/ADS | 400 1 1 2 3 7
120 %
?//
/ Stiff hght tar silty calcareous clay with limerock
LA 4607455 ( 450 2 5 6 12 fragments
a7 2
No Recovery, very sofl malenai
13 49.0/50.5 50.0 1 152" - 112
51.5 ] . 50% {oss of Drilling Fluid al 59 feat
t:“j; 25 Possible Limesicne Formation
535 B
14 54.0/555| 550 1 WRE" 5 3 g
T M Firm gray siit
37.0
7
Hard tan sity catcareous clay with fimerock
] fragmenis
15 300/505] 806 1 i 30 < ///
50.5 7,
END OF BORING ]
PageNo. 2 ¢ 2
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' A Geotechnical, Environmentai and Materials Consuliants BORING NQ.: B-2
3825 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 55 feet
FROJECT: 60 Acre Tract CITY: Brandon START DATE: BH5I2005
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: Bi15/2005
FILE NO.: 05-55-9638 ELEVATION; N/A DRILLER/RIG: Swint/CNE
REMARKS: N/A : WATER LEVEL; Not Measured BORING TYPE; SPT
STANDARD PENETRATION TEST
SAMPLE (ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE] BLOWS/E INCHES “N" U DEPTH {United Soll Classification System)
Nao. DEPTH | (feet) 1 1st | 2nd | 3rd | VALUE | SAMPLE!] (feet)
. 0120 2 2 , 3 Very loose dack brown hine sand with some rogts
2.0
2 20740 2 2 1 3
5.0
3 40160 1 2 2 4
. Very loose 1o loose brown fine sand
4 50780 2 3 4 7
5 8.0/10.0 3 T 2] 16 8.5
0.8 :
Medium dense brown slightly clayey fine sand
12.8
6 | 14071551 150 7 7 8 15
Loose to medium dense tan and brown ciayey fine
sang
7 _19.DIZD‘5 20.0 1 2 3 S
220
8 |z40/255| 250 3 2 4 5 / Firm tan clay
Z7.0 /ﬁ
Stiff tan and gray sandy clay
9 17uD/3G5) 300 3 | e 5 ]

Page Nao.1of2 Seii Bonng Log 2 oi €



ARDAMAN & ASSOCIATES, INC.

Geotechnical, Envirenmental and Materials Consulianis

SOIL BORING LOG

BORING NO.: B-2
e, 3825 Coconut Palm Drive, Suite 115, Tampa, Florida 335619 TOTAL DEPTH:
FROJECT: 60 Acre Tract CITY: Brandon START DATE: 811512005
CLIENT; Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: B/15/2005
FILE NO.: (15-55-9638 ELEVATION: NIA CRILLER/RIG; Swint/CME
REMARKS: N/A WATER LEVEL: Not Measured BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE (ASTM D-15B6) SOIL DESCRIPTION AND REMARKS
SCALE| BLOWS/6 INCHES N up DEPTH {United Saoil Classlification System)
No. DEPTH | (feet) | 1st | 2nd | 3rd | VALUE | SAMPLE]| (feet)
?7
/ SHff tan and gray sandy clay
320 ///
10 34.0/355 35.0 50/8" - - 50/8" Hard {an wealhered limesione
330 ’
-« 100% loss of Drifiing Fluid &t 38 iest
TRA! 507408 40.0 WG - ~ WG
Mt Very soft gray sanoy silt
12 |440:455] 450
47.5
13 49.0/50.5 50.0 ] 5 2 7
Soff lo medium tan weathereg limestone
14 3407555 55.0 5 12 23 36
5E5
End Of Boring

15 5001605 60.0 .

Fage Np. 2 of 2
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ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

Geotechnical, Environmental and Materiais Consultants BORING NO.: B-3
3825 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 50 feet
FROJECT: 60 Acre Tract CITY: Brandon START DATE: B/15/2005
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/2005
T FILE NO. D5-55-9638 ELEVATION: N/A DRILLER/RIG: Swint/CME
REMARKS: N/A WATER LEVEL: Approx 3 feet BORING TYPE: SPT
STANDARD PENETRATION TEST .
SAMPLE (ASTM D-1588) SOIL DESCRIPTION AND REMARKS
SCALE| BLOWS/6 INCHES "N up DEPTH {United Soil Classification System)
i No. DEPTH | {feet) | 1st | 2nd | 3rd | VALUE | SAMPLE} {feet)
1 0/20 2 2 1 3 ery inose dark gray srganically-stain fine sand whh
rools
in ¥
2 20740 1 2 3 5
5.0
3 4.0/6.0 2 1 3 4
Locse brown 1o 130 fine sand
4 6.0/8.0 2 2 4 8
B.5
5 .ﬂ.B 7100 ] 10 7 17
10.0
Very stiff gray sandy clay
12.0
: 1407955 150 . . ’ 2 Very lopse tan sitty fine sand
17.0
; 18.6720.5 0.0 ; 5 , 5 Very loose slighlly clayey fine sand
22.0
%/
8 240/255 250 1 2 2 4 / Tan clay
27.0 7
%
Soft o slifl tan silty calcareous clay with limerock
/ fragments
9 20.0/30.5 30.0 1 2 2 4 N
7

Page No, 7 o0i 2
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ﬁ"ﬁ%@‘% ARDAMAN & ASSOCIATES, INC. SOIL BORING LOG

Geotechnical, Environmental and Materials Consultants BORING NO.: 8-3
3925 Coconut Patm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 50 feet
PROJECT: 60 Acre Tract CITY: Brandon START DATE: 8/45/2005
CLIENT: Bayfair Properties, Inc. CQUNTY: Hillsborough FINISHED DATE: 8/15/2005
FILE NO.: 5-55-9638 ELEVATION: N/A DRILLER/RIG: Swint/CME
REMARKS: N/A WATER LEVEL: Approx 3 feet BORING TYPE: SPT
STANDARD PENETRATION TEST :
SAMPLE {ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE| BLOWS/6 INCHES "N ub DEPTH (United Soil Classification System)

No. | DEPTH | (feet) | st | 2nd | ard | VALUE | SAMPLE| {feet)

10 34.0/3558 35.0 4 j B 4

Sofl to stiff tan silty caleareous clay with tmerock
fragments

it 39.0/405 40.0 3 g 4 i0

.

//
g %/% «_100% loss of Drilling Fluid al 43 feet

\

12 1 440/455 ] 450 8 14 11

[
(&

Medivm 1o harg tan weathated imestone

13 49.0/ 5035 50.0 8

{2
(%]

&50/5" 5p/8"

£0.5

End Of Boring

14 54015585 550

15 58.0/60.5 600

FPage No. 20l 2 Soil Boring Log 3 ¢f G
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ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

Geotechnical, Envirenmental and Materials Consuliants BORING NO.: 8.5
3825 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 50 feet
PROJECT: 680 Acre Tract CITY: Brandon START DATE: 8/15/05
CLIENT: Bayfair Properties, inc. COUNTY: Hillsborough FINISHED DATE: 8/15/05
FILE NO.: 05-55-9538 ELEVATION: N/A DRILLER/RIG: Swint/CME
REMARKS: NIA . WATER LEVEL: Not Measured BORING TYFE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE| BL.OWS/E INCHES| “N" up DEPTH (United Soil Classification System)
No. | DEPTH | (feet) | 1st | 2nd | 3rd | VALUE | SAMPLE| {{eet)
1 gr2.8 2 3 3 &
> 20740 2 ; s 5 Very loose to loose Ligh! brown fine sand
5.0
3 4.0/6.0 2 2 z 4
6.0
4 6.0/8.0 5 . s 9 Loose brown clayey fine sang
8.0
5 | 86/100 £ ] 8 16
10,0 Medium dense tan and brown slighlly clayey fine
- sand
12.0
6 l1oses| 18p 12 4o Loz | & / Satt brown and tan sity ciay
7
17.0 /A
7
/
Firm brown clay
7 18.0/205 | 200 z 3 4 7
220 7
y//
/ Sott tan to light brown silty calcareous clay with
8 i240/255] 250 2 . 5 4 / limerock fragments
7.0 %
Firm tan ta light brown sandy silly clay
s Jwessos| see | foz | e i e | ///
o (s

Page No 1
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ARDAMAN & ASSOCIATES, INC. SOIL BORING LOG

(Geotechnical, Enviranmental and Materials Consuitants BORING NO.: B-5
3925 Coconut Palm Drive, Suite 115, Tampa, Fiorida 33619 TOTAL DEPTH: 50 feet
PROJECT: 60 Acre Tract CITY: Brandon START DATE: 8152005
CLIENT: Bayfair Properties, inc. COUNTY: Hillsborough FINISHED DATE: 8M5/2005
FILE NO.; 05-55-8638 ELEVATION: "NIiA DRILLER/RIG: Swint/iCME
REMARKS: N/A WATER LEVEL: Not Measured BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE (ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE| BLOWS/S INCHES TN upD DEPTH (United Soil Classification System)
No. DEPTH | (feef) st | 2nd | 3rd | VALUE | SAMPLE| (feet)
' 7
Firm tan fo light brown sandy silty clay
32.0
10 34.0/358 a5.0  WHME” - - WH18"
__ " Very sofl tan sandy silt
39.0 - 50% loss of Drilling Fluid at 39 faet
11 307405 | 400 4 4 < | 8
Firm to very stiff tan silty calcareous clay with
limestone fragments
iz j44pi4ss| 450 10 4 17 21
47.0
Hard tan weathered limesione
13 44.0/580.5 50.0 504557 - - 30/5.8"
505 i
End Of Boring
14 5407585 550
15 15900805 600

Page No. 20! 2 Soll Boring Log 4 of &



¥ % ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

Geotechnical, Environmental and Materials Consultants BORING NO.: B.7
3925 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 50 feet
PROJECT: 60 Acre Tract CITY: Brandan START BATE: 8/15/05
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/05
FILE NQ.: (05-55-8638 ELEVATICN; N/A DRILLER/RIG: Swint/CME
REMARKS: NiA WATER LEVEL: Not Measured BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D.1586) SOIL DESCRIPTION AND REMARKS
SCALE! BLOWS/6 INCHES N upD DEPTH (United Soil Classification System)
No. DEPTH | (feet} 1st | 2Znd | 3rd | VALUE | SAMPLE| (feet)
1 020 Z 2 2 4
Very loose to loese browns fine sand
2 2.0/4.0 3 3 3 5]
4.0
TG TR 20 3 z g P Medium dense brown clayey fine sand
8.0
4 5.0/5.0 7 " 10 21 Very stiff brown and tan sandy clay
5.0
5 ap/1ca B B " 15
1100 J— Medium dense brown clayey fine sand
12.0 :
V’/
6 |40ss5] 50 }o3_ | e L5 | 4 __ % S brown ciay
170 A
;///
; 1wor20s| 200 2 | 4 & / Firm gray and brown clay with phosphate nodules
2.0 A
------ 5. |2agi2s3 250 3 3 e |7 Locse gt gray silty clayay fine sand
7.0
Firm tan silty ciay
.5 428043085 300 2 2 e 8

Fage tn. 1 af 2
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ARDANMAN & ASSOCIATES, INC.

SOIL BORING LOG

Geotechnical, Environmental and Materials Consultants BORING NO.: B-5
3925 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEFTH: 50 feet
PROJECT: 60 Acre Tract CITY; Brandon START DATE: 8/15/2005
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/2005
FILE NO. 05.55-3638 ELEVATION: N/A DRILLER/RIG: Swint/ICME
REMARKS: N/A WATER LEVEL: Not Measured BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE] BLOWSI/E INCHES "N UuD DEPTH {United Saoil Classification System)
Mo, DEPTH | (feet) | 1st 2nd | 3rd | VALUE | SAMPLE| (feet)
%
Firm tan o light brown sandy silty ctay
32.0 %
10 34.0/3558 350 (WHNME" - - WHHgr
Very softtan sandy siit
ML
39.0 -4 50% ioss of Drilling Fluid ai 39 jest
11 _lacoracs! 408 4 4 4 8
Firm to very stiff {an silly calcareous clay with
limestone fragmenits
12 44.0/45.5 450 10 4 17 21
47.0
Hard tan waathered limesiane
13 48.0/50.5 500 50/5 57 - — 5(/5.5"
50.5
E£nd Of Boring
14 54.0/55.5 55.0
15 58 0/60.5 60.0 -

PageNp. 202
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% ARDAMAN & ASSOCIATES, INC. SOIL BORING LOG

P o)
Geotechnical, Environmental and Materials Consultants BORING NO.; B-7
3925 Coconut Palm Crive, Suite 115, Tampa, Florida 33619 TOTAL DERPTH: 50 feet
FROJECT: 50 Acre Tract CIiTY: Brandon START DATE: B/15/05
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/05
FILE NO.: 05-55-9638 ELEVATION: NIA DRILLER/RIG: Swint/CME
REMARKS: NIA WATER LEVEL: Not Measured BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE] BLOWS/6 INCHES "N n) DEPTH {United Soil Classiflcation System}
No. | DEPTH | {feet} | 1st | 2Znd | 3rd | VALUE | SAMPLE| {(feet}
Firm tan silly clay
320
10 34.0/355} 350 2 1 1 2
Yery soft brown and fan silty fine sand with
limerock fragments
35.0
; 11 30.0/4C05] 400 14 f 13 20 32
riard tan silly calcareous clay with limerock
fragments
i 44.0/455| 450 13 15 17 35 ]
47.G
Hard ian weathered iimesione
13 48.0 /4 50.5 50.0 a02" ~ - 50/2"
- 505
End Of Boring
14 jsanf555%F B850 7 _ ST R SRR N
15 1580/805; 600 0 | b
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ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

Geotechnical, Environmental and Materials Consultanis BORING NO.: B8
3425 Coconut Patm Drive, Suite 115, Tampa, Florida 33618 TOTAL DEPTH: 50 feet
PROJECT: 60 Acre Tract CITY: Brandon START DATE: B/15/05
CLIENT: Bayfair Properties, Inc. COUNTY: Hilisborough FIN'SHED DATE: B/15/05
FILE NO.: 05-55-8638 ELEVATION: NIA DRILLER/RIG: Swint/CME
REMARKS: N/A WATER LEVEL: Approx 5 feet BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE (ASTM D-1586) SOIL DESCRIPTION AND REMARKS
SCALE} BLOWS/6 INCHES “NT uD DEPTH {United Soil Classification System)
No. | DEPTH | {feet}) | 1st | 2nd | 3rd | VALUE | SAMPLE| (feet)
Very Ipose dark gray organically-slainad fine sand
1 of2.0 1 1 2 3 with roots
20
2 2.0/4.0 2 1 2 3
Very toose to loose gray fine sand
5.0 ST 4
3 4.0/6.0 2 3 4 7
5.0
4 5.0/8.0 3 3 5 8
Logse lo medium dense light brown fine sand
5 8.0/10.0 4 8 g "5
i 0.8 ) F
1.8 i
77
//
/// Stiff brown and gray silly clay
6 114.6/155) 180 S g iz /
17.C
Very ioose {an slightly silly fing sand with some
7 18.0/20.5 26.0 1zt - 1 1 N cemented sands
220
8 246/255] 250 1 2 2 4 o Soft tan clay
37.0
Firm biown and tan sandy clay
.8 j2eo003C5) 300 ) 2 0 3 s | T _ _
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PT E ARDAMAN & ASSOCIATES, INC.

SOIL BORING LOG

e
A Geotechnical, Environmental and Matzrials Consultants BORING NO.: B-9
39825 Coconut Palm Drive, Suite 115, Tampa, Florida 33619 TOTAL DEPTH: 50 feet
PROJECT: 60 Acre Tract CITY: Brandon START DATE: 8/15/05
CLIENT: Bayfair Properties, Inc. COUNTY: Hillsborough FINISHED DATE: 8/15/05
FILE NO.: 05-55-9638 ELEVATION: DRILLER/RIG: Swint/iCME
REMARKS: N/A WATER LEVEL: Approx 5 feet BORING TYPE: SPT
STANDARD PENETRATION TEST
SAMPLE {ASTM D-15886) SOIL DESCRIPTION AND REMARKS
SCALE! BLOWS/6 INCHES "N ub CEPTH {United Soil Classification System)
No, DEPTH | (feet) | 1st | 2nd | 3rd | VALUE | SAMPLE| (feet)
Firm brown and tan sandy clay
32.0
L2300 138003381 380 o 3 F 2 AL o ]
Soft brown sifty sandy clay
350
11 38.5/40.5 40.0 & 3 2 ]
Firm tight tan sitty calcareous clay with limercck
fragments
<E0
12 440/455| 480 T ) _ 7 S -~
Medium lo herd lighl tan weathered imestone
3. .[48.0/505] 500 ) 50087 1 - -ooloewen ]
T 50.5
End Of Bering
14 540/585] 530
15 5907605 al.n R

Pape No. 1 2f 3

Sol Bormp Log 6 oi &



Gostie BIR( Emp_ 8EBG-G0 'Ol qor PEWIRINAD 10 PUBPIOSIGD JIAD IR ZT AUN || B804 wael 'l 10 nosugop kg vopesfisseg Yo
umoyun  BIEMPUNDID JO [idag PERLNST
: BRUA|4 'HoplRig -1dn  :Boq uofiedisung U0 ]
- palawe pusg; AakiD) 0| pueg 49 jol:] S fpuss o) pusag Ang B
pueT jo 128l 813Y-09 f9300  peURIE POV UG Kisa v THN ferd s o s Andsyn §
MBS PAIES Of PUE S AIBARIO ot HWM2 KepDy ot A8l Anis ¥
FAGMIS puig B HG Agjgy £
FRRYIISUA) SpR{iaEYy d5 pueg AILs o) puag B HO LL: LN ST R N z
P EURILGIALL TRIRPAOI0) i DS/dE 1§ ApuEs o) pusg L HOHO  PRWRID AUy eajsuag :
et .muﬁ_uomé.m LouEnnr pa SaEl B o seld &l BUGT) F58EAN R:1=1[o] ] Fh] (RS IET I FoTmE 5 TEEBTET BY aTTe
1
PAUILAD s PAT D v :wu.\..li_
ot o ot i 14 o
-
1 — .
l.m !
T 114 114 §T 14 114 114
e,
- _
" 1
) 14 o 2 ar 14 o
W
E]
3 5i ) L 5t 51
A
i o ol n o a -
’
§ 2 H L] 5 H
G P ———
ched BUOD) punmwnn
| /
L 0 [ [ - + t [ [
ZLHOL e Bt R YE TR LI T I L S S T ot o 0i | ot H ® r 4 a o i 1] ’ z [ aoe iz e 3
~Ha 18 u3isnnb3 OH 0 U+ JnIR R Ricyd B0l %8 /) "ok vonaig L} Y 'uopaliy saeegg Lis1} 'L fmaumugsap dix

sody tog




S0/9L48 ‘Bleg _mm.: ficas-a0 ‘o gof WUEUET G PARFHESUDD JAAG BIR 24 BLUR 3L K2 0] QUBI Y 1@ oSOz oy At RIS B 08
wpoiiln)  usjeMpunolg o widarn pejewisg
BRLHO}L "uopuRIg g-1d0 hmon_ uonedlauad sy
pOIBLLAS puug folar] oj puss 24 a8 W Apueg o pues Alyg g
10y~
puET j0 9841 @ov-09 D00 peueiD pauld g Kien 53 TWHW Foi) s on 1 Aakero g
MOS pltag of pusg Agnanip 4] HIWMD e o) Aars s 4
MELY puBg [:} HD ABID v
SLANELITT BT REY dS pueg Aiig o) puRs ] HO usiapw opelig A
m:m e PLE e 2 081dS WS pues o) puesg L HOYHG F0UIRID) QUL BARISUBS 3
U 'SeRPOSEY g BRIEDN 18 £Tren 'nje einssesd ming 'BUOD BSTA  (SAJON ] UedEEE o8 5 o TGS YRS
L e ot Kullw
P 20 op a o8 o
I
1 % ok o5 ] 1] 29
t ]
= t
— w
= m ar or ob or oy o
W-
3
m.. o [ ot ac ot ot
-
o oz 1] rz o 1
\
ol o o 8 ol o
ON9IG UPSH e
et BUS o
U a 4 - ] [ o 5
| SV TR - I A 89 89 9 BE ©E 0i o 14 L4 -1 i ol ] a r z [ ol g H ) z [ i1 o6z ol a

sdif Hag

WM. L JuaeAnby

Q% §9 4 - sinsaazg wupg suo]

i) "Ly oy Uolayg frut ' tuonapg saeag

Lsil b ‘sauegvay dil




5079410 ateq) jsa4

2E£98-50

‘OR qer

O] 10 fa)bpjlesuns WA IR ¥ pud L) 5ROl

SRE] 1R 19 LASHARAY AQ UepealiEae)d vog

UMBUYLY  USIBMRUNGIE Jo Uideg] pajpuaies
EPLIO|Z ‘UopUEIg g-1dn 6o uopenauag suon
R sRINGLR] Fusg Awdeiy oy pung 43 08 kS fpues o puss Ay 8
L€ 1O J0E1] 81Dy
RUET JO 1DBLL 8I0Y-0% fBD00  peuRig pavy s Ay, i WM ABID AiRg o1 dake) §
MOIJS PuBg 0l pueg Aaapin o WK ABp7y a1 feyy A 3
PASIDS pung 8 HQ Aeig £
Sy SISy 85 puag AiS of pies [ HO ey suetin z
n.:u QUL AIALL EIUOT0E) i 084S 1S fpues e poag i HIYHD BOURI) BULd BARELDS {
ol 'sappossy g LaenLenny g ‘n1e 8inssesd Biod "suUaD BIEIAA S019N Sl (e e T ] FElies i TORAEEST 55 “THTE
T.:E.ul AT — Eul...-l_
s E-14 [14 1 o (1]
=/ = =~
oy ar oy o 1] k br
'
v
14 ar 114 ﬁl@l‘l‘l’.nr" st 14 t 114
r
- B ot ot [ ot o or
L}
g
- . [74 114 |34 114 3 mu.m.
m i
M o 2 = 4 74 ar
M 5t 5 5 8 a0 5
aL ot i ol ak [
—
NEIS “MAR e
H ¥ s § 5 7
S SUD .
0 [ k. ¢ [ . ] [
gl s w L ¥ &Iy @ 9 as ar oL or 0 -4 6z oi ] - 9 L 4 z [} [} 1 ] r Zz 4 ot aonz &2 Q

LL NI

N Jatg B EAnY Y

€ H 0 U= LnSEM Y wisd oling

{%) "o ey nopap 5

Ltk ' wonapg sasaig




S0/94/5 2leg ~mm,_.— YEG-50 ‘CN qof FBE{URWAD 10 PASRHOSIDY A0 Bl 2§ AUR 1L 54 D) AGA1 ‘10 18 unseney Aq DRSO HER
(oYU USIEADUNDIZ) Jo ider pejeus]
Bplo)d 'vopueig ob-1dD um.ur_ uoljenjouad aunog
ung Aeke;] o) pueg £ 4
LET J0 j381] Bloy- pawtua g puug ABARy 05 8§ Apueg ol pus§ Aug g
PLETJ0 0Bl 82Y-08 D30 peuriD paud LeS Aun TN AED KIS oL WS Aakeid 5
PSS PUBg o) puag fjasaig HIWID Aeiz o e g b
p— MaIdS P pueg Ha Aety £
v j ] d$ PUBS AN G pURE HO {epeiey auptg 4
mcu FELURKUME n—.uun 9 , J , X Jsfdg s fpuws of pueg HVHO RaUIB IS} BUL] BAIISUGS y
H) ' possY 'R VaLenly By ZRRH niR BansEd S0 'BUOT DIEM  1S3|0N g “TEREIEA O i TEERGEE  F AT
FHINLS) s PAYE et .Su.......l._
or &or W a¥ oY ar
—_— —— T
4
| smm———
114 &t 5t st 114
m [\ ac it ot <14
1
L]
5 114 14 |14 14
[=]
n
e 4 um..w
m_l 3
. oz oz i 114 [iH4
t _
=
* 51 L a si H
r 13
. | ——
i ol [ a 1] o
HIBAG SPEH v
5 3 ] 56 5 &
el BLAT wms
. a - 0 L 8 L] . , o o
Bitoi e 8 L BEFFRCZLD EETR. S VRS N S TR oc i+ o3 pl o % g v : [ ot a N 3 H 8 v ooz o) 2

addj e8

N LdE WeEAnh3

O Jo U~ Linsazig o guny

f48) *54) =iy Unppg L} '3 "usniong sasa|g

Lo} " teouwptieay diy




FIELD TESTING PROCEDURES

Prior to initiating the field activities, the Sunshine State One-Call of Florida, Inc. Call Center (Call
Sunshine) was notified of our intent to perform soil test boring, utilizing a drill rig. The location, date, and
other operation particulars were provided to allow participating utility companies the opportunity to mark
the location of their buried lines, prior to our field activities. No conflicts with underground utilities were
encountered at the boring locations.

Cone Penetrometer Test (MCPT)

The site exploration program for this project includes the use of Cone Penetrometer Test (CPT) procedures
in general accordance with ASTM D-3441. Cone expioration techniques were selected in order 1o mmprove
the quality and continuity of data for evaluation of subsurface conditions. CPT technology is in wide use
nationpally and internationally, and is recognized as a superior method for site soils charactenization,
especially when thin layers of soft soil might affect foundation performance or excavation safety.

Procedures for use of the friction sleeve cone penetrometer in Florida were developed at the University of
Fiorida in the early 1970's.) In 1974, Ardaman & Associafes, Inc. developed the Piezo-Cone system for
site explorations in difficult soils,” 2nd has been a Ieader in the application of Piezo-Cone technology for
siie characterization and foundation design. Many others have recognized that the cone penetrometer is the
hest systemn for exploration of soil conditions for foundation design. Typical comments about the cone
from others are: “Cone and piezocone penetration tests are widely utilized technoiogies for in-situ
investigation of soil deposits ™ “Among the various in situ fest methods cumrently available, the cone

penetration test {CPT) is becoming mcreasmgij,' popular especially because it is reliable, fast, economical
and gives continuous detailed soil profiles.™ “Over the two decades since its introduction into the United

States, the CPT has now established iis position as a routine, reliable, and expedient means for site
characterization, stratigraphic profiling, evaluation of soil enginsering parameters, and geotechnical
desipn.™

I “(Guidelines for Cone Penctration Test Performance and Design™ Repent FHWA-TS-78-208,
Federal Highway Administration, Washington, D.C.. Schmertmann, J.H., 1978,

2 “The Pieszometer Probe”, in-Sitn Measurement of Soil Properies, Vol. T (ASCE), NC Staie,
Rajeigh, Wissa, A.E.Z, Martin, R.T., and Garlanger, J.E., 1975, :

3 Penemometers for Soil Permeability and Chemical detection, P. W. Mayne, PhD, PE and S E.
Bums, PhD, PE; Report to National Science Foundation and U.S. Army Research Office, Georgia
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FIELD TESTING PROCEDURES

The characteristics of the Piezo-Cone Penetrometer, PCPT. are as follows:

CPT
Tip Area: 10.0 cm®
Friction Sleeve: 150 cm’

Piezometric Element: U, below the cone tip, 6.4 x 6.4 mm cylinder

The PCPT is inserted and extracted by a high capacity hydraulic jack mounted in a 24 ton truck, but in
certain applications, the PCPT may be inserted using a drill rig. The cone data acquisition system consists
of electronic load celis to measure tip resistance, sleeve friction and pore water pressure. A portable
computer is used to collect the foad cell data. A complete suite of load cell readings is recorded at Jeast
every one second. The correlation with soil properties is detailed in Reference 4, and in a subsequent
paper presented to the Transportation Research Board 77" Annual Meeting, Committee A2KO01, Soil and
Rock Instrumentation by Kurup and Tumay. Calibration testing by Ardaman & Associates, Inc. and
many university researchers has shown that the PCPT testing provided finer resolution of soil prefile
variations than SPT borings due to the continuity of the measurements. In addition, the PCPT was proven
to provide reliable measurement of soi] strength.

Extensive testing of the PCPT by Ardaman & Associates in Florida with correlations between SPT
boring, CPT and PCPT data has proven thai the PCPT can provide more vertically detailed site
characterization data and better data for definition of soil engineering properties than Standard Penetration
Test borings.

STANDARD PENETRATION TEST

The Standard Penetration Test is a widely accepted methed of in-situ testing of foundation soils (ASTM D
1386}, A 2-foot long, 2-inch outside diameter (1-3/8-inch inside diameter), split-barrel ("spoon™) sampler,
attached to the end of drilling rods, is driven 18 inches into the ground by successive blows of a 140-pound
hammer freely dropping 30 inches. The number of blows needed for each six inches of peneiration is
recorded. The sum of the blows required for penetration of the second and third 6-inch increments of
penetration constitutes the test result or N-value. After the test, the sampler is extracied from the ground
and opened to allow visual examination and classification of the retained soil sampte. The N-vatue has
been empirically correlated with various soil properties allowing a conservaiive estimate of the behavior of
sotls under load. The N-value is considered to be indicative of the relative density of cohesionless soiis
and the consistency of cohesive seils.

The tests are usnally performed at 3-foot intervals. However, more frequent or continuous testing is done
by our firm through depths where a more accurate definition of the soils is required. The test holes are
advanced to the test elevations by rotary drilling with a cutting bit, using circulating fluid 1o remove the
cuttings and hold the fine grains in suspension. Usually, the circulating fluid, which is a bentonite drilling
mud, also serves to keep the hole open below the water table by maintaining an excess hydrostatic pressure
mside the hole. In some soil deposits, particularly highly pervious ones, flush-coupled casing must be
driven to just above the testing depth to keep the hole open and/or to prevent the Joss of circulating fluid,

Representative split-spoon samples from soils at every 5 feet of drilled depth and from every different
stratum are brought to our lsboratory in airtight jars for further evaluation and testina, if necessary.
Samples not used in lesting are stored for ar least 60 days prior 1o bzing discarded. Afier completion of a
test boring, the hele 1s kept open until 2 sieady state ground water level is recorded. The hoje is then
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