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1.0 INTRODUCTION

Environmental and Geotechnical Specialists, Inc. (EGS) has completed the Preliminary
Geotechnical Bridge Investigation associated with the State Road 87 Connector Project
Development and Environmental (PD&E) Study. The intent of this investigation is to
provide data for a preliminary development of the proposed Blackwater River Bridge.
This Report contains a summary of the geotechnical investigation and subsurface
materials encountered, the subsoil parameters needed for a scour analysis, preliminary
geotechnical foundation design parameters, and foundation recommendations.

2.0 GENERAL SITE CONDITIONS

This investigation is part of the SR 87 Connector PD&E project which would provide a
bypass for SR 87 around the city of Milton, Florida. The proposed bridge location is
located approximately four (4) miles east northeast of the city of Milton in the central
portion of Santa Rosa County, Florida. A Project Location Map has been provided as
Figure 1.

A copy of the United States Geological Survey (USGS) Topographic Map of the project
area has been included as Figure 2. As can be seen in Figure 2, the project location is
located within the Blackwater River watershed basin and has a relatively steep elevation
increase to the southeast. The Blackwater River flows to the southwest where it
eventually discharges into the Blackwater Bay, approximately six (6) miles downstream.

The general existing site conditions are shown on an aerial photograph of the project
location included as Figure 3, which also shows the location of the soil borings installed
for this investigation. The site is surrounded by heavily forested wetland areas
consisting of mature hardwoods, pines, and heavy underbrush. Furthermore, a long
range power transmission corridor is located approximately 200 feet east of the
proposed bridge alignment.

3.0 PROPOSED STRUCTURE

The existing SR 87 roadway is a four (4) lane rural section, which receives moderate to
high volumes of traffic and is a primary north-south corridor. To divert traffic around the
city of Milton the corridor will cross the Blackwater River and watershed basin. EGS
understands the PD&E Study is considering a new multi-span concrete bridge structure.
Although the proposed structure has not yet been designed, it is likely that the bridge
will be founded on pile supported bent caps or piers.

SR 87 Connector PD&E EGS Pzage1of 6
Bridge Investigation Metric Engineering, Inc.

Freliminary Geotechnical Investigation Repeort



4.0 SUBSURFACE INVESTIGATION

The subsurface investigation for this project was conducted by EGS during the month of
November 2011. Derwood Sheppard, P.E., of EGS served as the field and project
engineer, and Myron L. Hayden, P.E., was the supervising Principal Geotechnical
Engineer.

Two (2) soil borings were installed for this investigation, which have been labeled as
Soil Boring B-1 and B-2. The boring number, depth, Northing, and Easting are provided
in TABLE 1. It should be noted that due to wet conditions and heavy vegetation the soil
borings were not installed directly on the proposed project centerline. Additionally, for
future subsurface investigations special attention will need to be given to the amount of
vegetation removal (clearing) and rig type (most likely amphibious) needed due to the
wet conditions.

In order to evaluate the relative strength and uniformity of the subsurface materials,
Standard Penetration Tests (SPT) were conducted on two and one-half (2 ') feet
intervals from the ground surface to the boring termination depth. All SPT samples
were collected using an automatic hammer in accordance with ASTM D6066.

The laboratory testing included water contents, Atterberg Limits, grain-size distributions,
and organic contents. The subsurface soils were classified with respect to both the
Unified Soil Classification System (UNIFIED) and the American Association of State
Highway and Transportation Officials (AASHTO) Soil Classification System.

A summary of the field and laboratory testing can be seen on the Report of Core
Borings Sheet provided as APPENDIX A. Copies of the Soil Boring Logs and Soil
Classification Data have been provided in APPENDICES B and C, respectively.

5.0 SUBSURFACE CONDITIONS

5.1 Soils

The “general” subsurface soil conditions encountered, as can be seen in APPENDIX A,
are as follows:

Soil Boring B-1

e 0.0 - 32.5feet- Loose to Medium Dense Medium to Fine Sand (SP-SM)
« 325- 65.0feet - Loose to Medium Dense Silty Fine to Clayey Sand

(SM to SC)
¢ 65.0- 825 feet— Medium Dense to Dense Medium to Fine Sand (SP-SM)
« 82.5-100.0 feet — Loose to Medium Dense Silty Fine Sand (SM)
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Soil Boring B-2

0.0 — 25.0feet — Loose Sand and Fibrous Organics (SP-SM & MUCK)
25.0 - 55.0 feet — Loose to Medium Dense Medium to Fine Sand (SP-SM)
55.0 — 65.0 feet — Dense to Very Dense Medium to Fine Sand (SP-SM)
65.0 — 100.0 feet — Loose to Medium Dense Silty Fine Sand (SM)

5.2 Groundwater Conditions

At the location of the soil borings installed for this investigation, EGS encountered
surface water at depths between three (3) and five (5) feet below the existing ground
surface. EGS estimates that the “normal” seasonal high groundwater is at or above the
existing ground surface throughout the surrounding area for much of the year.

5.3 Environmental Classification

Two (2) soil samples were collected from soil boring B-1 and one (1) water sample was
collected from the Blackwater River to analyze their aggressiveness with respect to
corrosion. The results of the corrosivity tests are summarized in TABLE 2. As can be
seen in TABLE 2, the substructure environmental classification of this site is
MODERATELY AGGRESSIVE with respect to the corrosion of steel and concrete.

5.4 Scour Considerations

To assist with the evaluation of the scourability of the channel sediments, EGS
conducted laboratory tests on representative samples of the soil collected from sail
boring B-1. This testing included grain-size distribution determinations. Copies of the
grain-size distribution curves have been provided as APPENDIX D along with the
pertinent grain-size parameters needed for a scour analysis summarized in TABLE 3.

6.0 FOUNDATION OPTIONS

There are generally two (2) basic foundation options available for this type of project.
One (1) option would be a shallow foundation option which would distribute the bridge
loads to the near surface soils, provided that scour is insignificant or can be mitigated.

The subsurface soils encountered during this investigation are not compatible with a
spread footing. The relatively loose nature of the surface soils as well as potential for
scour around and beneath a shallow foundation makes spread footings unacceptable
for use with this bridge.
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The other basic type of foundation is 2 deep foundation structure that would distribute
the structural loads below any potential scourable or loose soils and found the bridge
structure on underlying dense sands. For this type of project a deep foundation would
consist of either drilled shafts or driven piles.

6.1 Drilled Shafts

Drilled shafts are used when high axial loads and/or lateral capacities are needed or the
subsurface materials make pile installation difficult or expensive. A drilled shaft can be
installed through the subsurface materials to rest, or be “socketed,” into limestone.
However, a limestone bearing stratum was not encountered within 100 feet of the
existing ground surface nor are the axial and lateral loads for this bridge expected to be
sufficiently high to warrant the additional costs associated with a drilled shaft.
Therefore, EGS does not believe that drilled shafts are a cost-effective foundation
option for this project.

6.2 Driven Piles

Driven piles generally consist of either square prestressed concrete or steel piling for a
structure of this type. Precast concrete piles are the most widely used foundation
option by the FDOT and are normally more cost-effective than steel pipe or steel
H-piles.

Steel piles, consisting of either open-ended pipe piles or H-piles, are frequently used
throughout north Florida where the site conditions are highly variable or prohibit the use
of high displacement concrete piles. Driven open-ended pipe piles and H-piles produce
significantly less vibrations than concrete piles, and can be more easily adapted to
variable subsurface conditions because of the ease and reliability of pile splicing.
However, steel pilings are generally more expensive than concrete pilings driven to the
same capacity.

Steel H-piles have a considerably lower load carrying capacity than either open-ended
pipe piles or displacement piles. It is likely that an H-pile would need to be driven
significantly deeper than pipe piles or prestressed concrete piles to achieve comparable
load capacities. Therefore, EGS does not believe that steel H-piles are cost-
effective for this project.

6.3 Recommended Foundation

Based on the soil conditions encountered in this preliminary investigation, EGS
believes that a deep foundation bridge with square prestressed concrete piles would be
the most appropriate and cost effective foundation option.
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It should be noted, if subsurface conditions are encountered during future subsurface
investigations that are significantly different than those encountered in this PD&E Study,
the recommendation to use concrete piles should be reconsidered.

7.0 GEOTECHNICAL DESIGN RECOMMENDATIONS

7.1 Geotechnical Design Paramefters

EGS developed Preliminary Geotechnical Design Parameters to facilitate in the design
of a driven pile foundation. The Geotechnical Design Parameters calculated for this
Geotechnical Investigation are provided in TABLES 4 and 5. Sample calculations used
to develop TABLES 4 and 5 are provided as APPENDIX E.

7.2 Driven Pile Axial Capacities

For the purposes of this Preliminary Geotechnical Investigation and for comparison,
EGS has provided an Axial Capacity analysis for HP 14X73 H-piles, 24-inch open-
ended steel pipe piles, 18-inch square concrete, and 24-inch square concrete driven
piles. The axial capacities were determined using the Computer Program FB-Deep and
the SPT N-Values obtained during this subsurface investigation.

Based on the results from FB-Deep, EGS prepared graphs which include the Estimated
Davisson Capacity (Nominal Bearing Capacity, NBR) versus pile tip depth for each of
the pile sizes/types and each boring installed in this investigation. These graphs are
provided as Figures 4 and 5. The FB-Deep computer “outputs” are included in
APPENDIX F.

It should be noted that the mobilized end bearing predicted for 24-inch “open-ended”
steel pipe piles using FB-Deep has been neglected. This is believed to be reasonable
based on preliminary data from several FDOT projects where “open-ended” pipe piles
have been driven and dynamically tested. Furthermore, the axial pile capacities were
neglected in the top 25 feet of Soil Boring B-2 due to the large amounts of fibrous
organics encountered at this location, which will likely need to be preformed/predrilled to
allow for installation of the piles.

7.3 Driven Pile Lateral Capacities

EGS did not provide Lateral Load Capacities for the pile sizes included in this
Report. EGS understands that the project’s Structural Engineer will be performing the
lateral stability analysis using the preliminary Geotechnical Design Parameters included

in TABLE 4.
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7.4 Downdrag

EGS does not believe that significant downdrag will be applied to the abutment piles
for this project provided that any highly organic compressible soils are removed and no
highly plastic soil layers are encountered in any future subsurface investigations. This
is due to the sandy nature of the soils encountered; and therefore, no significant long
term settlement would be anticipated.

8.0 CLOSURE

The data and results presented in this Geotechnical Investigation Report are intended
for the use of Metric Engineering, Inc. and the Florida Department of
Transportation for the preliminary design of the SR 87 Connector over Blackwater
River PD&E Study, as identified herein. This Report is not intended for any other use
and will likely not be applicable. The data and recommendations presented in this
Report are based on the soil borings installed at the specific locations and depths noted.
Subsurface conditions at other locations may vary significantly from those presented
herein. Should data become available which is different from the data presented herein,
Environmental and Geotechnical Specialists, Inc. requests the opportunity to review
the data and make any modifications to the design recommendations that may be

appropriate.

9.0 SIGNATURE

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.
Florida Certification of Engineering Authorization Number: 6222

s il

Derwood C. Sheppard, Jr., P.E.
Geotechnical Engineer ||
FL PE Number 69228
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TABLE 1

SOIL BORING LOCATION DATA

BRIDGE INVESTIGATION

SR 87 CONNECTOR PD&E STUDY
SANTA ROSA COUNTY, FLORIDA

STATE PLANE GLOBAL POSITIONING SATELLITE (GPS)
ELEVATION COORDINATES COORDINATES SYSTEM
BORING BORING OF
NUMBER DEPTH ' GROUND
SURFACE ? LATITUDE LONGITUDE
NORTHING EASTING
(FEET) (FEET) DEG() | MIN() | DEG() MIN ()
B-1 100.0 N/A 610486 1188668 30 39.319 86 58.811
B-2 100.0 N/A 611938 1188809 30 39.559 86 58.790

NOTES: 1.DEPTH IS BELOW EXISTING GROUND SURFACE.
2. ELEVATIONS WERE NOT AVAILABLE AT THE TIME OF THIS PRELIMINARY INVESTIGATION.




TABLE 2
ENVIRONMENTAL CLASSIFICATION DATA
BRIDGE INVESTIGATION
SR 87 CONNECTOR PD&E STUDY
SANTA ROSA COUNTY, FLORIDA

MATERIAL | LOCATION pH RESISTIVITY | SULFATES | CHLORIDES CLASSIFICATION
(OHM-CM) (PPM) (PPM)
STEEL CONCRETE
B-1 MODERATELY |  SLIGHTLY
SoiL (0.0'- 4.0 8.2 15,000 ., 132 AGGRESSIVE | AGGRESSIVE
B-1 MODERATELY | MODERATELY
SoiL (5.0'- 11.5) 71 2,500 & 124 AGGRESSIVE | AGGRESSIVE
_ MODERATELY | MODERATELY
WATER RIVER 6.5 1,100 69 1300 gl e e eonna i
MODERATELY | MODERATELY
SUBSTRUCTURE AGGRESSIVE | AGGRESSIVE
SLIGHTLY SLIGHTLY
SUPERSTRUCTURE AGGRESSIVE | AGGRESSIVE




TABLE 3
GRAIN-SIZE DATA FOR SCOUR CONSIDERATION
BRIDGE INVESTIGATION
SR 87 CONNECTOR PD&E STUDY
SANTA ROSA COUNTY, FLORIDA

DEPTH BELOW GRAIN-SIZE RECOMMENDED MATERIAL
GROUND SURFACE PARAMETER VALUE CLASSIFICATION
(FEET)
Dyo 0.09
Dso 0.16
0.0-175 Deo 0.17 SP-SM/ A-3
Dgs 0.25
G 1.90
D1g 0.12
Dso 0.55
175-275 Do 0.60 SP-SM/ A-1-b
Das 0.77
Gy 5.00
Do 0.02
Dso 0.42
27.5-325 Dso 0.49 SM/A-2-4
Dags 0.70
Gy 30.60




BRIDGE INVESTIGATION

TABLE 4
GEOTECHNICAL DESIGN PARAMETERS

SR 87 CONNECTOR PD&E STUDY
OKALOOSA COUNTY, FLORIDA
SOIL BORING: B-1

|FOUNDATION TYPE DRIVEN
Isize (in) 24
|BASE AREA (1F) 40
GROUND SURFACE ELEVATION (1) NIA
GROUND WATER TABLE DEPTH (f) 0.0
LAYER NO. 1 2 3 a
SOIL DESCRIPTION e e caveremn | g T | sepy g’;’f} SAND
(SP-SM) (SMTOSC) (SP-SM)
SOIL TYPE COHESIONLESS | COHESIONLESS | COHESIONLESS | COHESIONLESS
TOP OF LAYER DEPTH (f) : 0.0 325 650 825
BOTTOM OF LAYER DEPTH (1) 325 65.0 825 100.0
AVERAGE SPT N-VALUE (blows/ft) 9 5 27 6
SOIL MODEL SAND (REESE) SAND (REESE) SAND (REESE) | SAND (REESE)
INTERNAL FRICTION ANGLE 30° 29° 33 20°
3 TOTAL UNIT WEIGHT (pcf) 15 110 115 110
fli [LATERAL SOIL MODULUS (pci) 100 80 230 120
S [UNDRAINED SHEAR STRENGTH (psf) v s . =
MAJOR PRINCIPAL STRAIN @ 50% 0.04 004 0.03 0.04

UNCONFINED COMPRESSIVE STRENGTH (psf)

SOIL MODEL

DRIVEN PILE (SAND)

DRIVEN PILE (SAND)

DRIVEN PILE (SAND)

DRIVEN PILE (SAND)

TOTAL UNIT WEIGHT (pcf) 115 110 115 110
SHEAR MODULUS (ksi) 5 3 14 3
POISSON'S RATIO 025 0.25 0.20 0.25
VERTICAL FAILURE SHEAR STRESS (psf) 340 460 1,030 550

2 |UNDRAINED SHEAR STRENGTH (psf) : = = =

5 ULTIMATE UNIT SKIN FRICTION (psf) 340 480 1,030 550
MASS MODULUS (ksi) =% = = s
MODULUS RATIO =F 5= = -
SURFACE (ROUGH/SMOOTH) e .x o3 .
UNCONFINED COMPRESSIVE STRENGTH (psf) aa = = =
SPLIT TENSILE STRENGTH (psf) i "R = -2
SOIL MODEL HYPERBOLIC HYPERBOLIC HYPERBOLIC HYPERBOLIC

2 [TOTAL UNIT WEIGHT (pcf) 115 110 115 110

& |INTERNAL FRICTION ANGLE 30° 29° 33° 29°

ﬁ UNDRAINED SHEAR STRENGTH (psf) = i e

O [SHEAR MODULUS (ksi) 5 3 ” 3
TORSIONAL SHEAR STRESS (psf) 340 480 1,030 550
SOIL MODEL SAND (REESE) SAND (REESE) SAND (REESE) SAND (REESE)
SHEAR MODULUS (ksi) 5 3 14 3
POISSON'S RATIO 0.25 0.25 0.20 0.25

& UNIT END BEARING (ksi) 0.4 0.1 12 0.1
UNCORRECTED SPT N-VALUE (blows/ft) 8 8 36 9

UNDRAINED SHEAR STRENGTH (psf)

IGM MASS MODULUS (ksl)




BRIDGE INVESTIGATION

TABLE 5
GEOTECHNICAL DESIGN PARAMETERS

SR 87 CONNECTOR PD&E STUDY
OKALOOSA COUNTY, FLORIDA
SOIL BORING: B-2

FOUNDATION TYPE DRIVEN
SIZE (in) 24
|BASE AREA (ft') 4.0
GROUND SURFAGCE ELEVATION (ft) N/A
GROUND WATER TABLE DEPTH (ft) 0.0
LAYER NO, 1 2 3 4
R s S“"%Q?;‘iﬁ.’é?"”s MEDI'L;I:’;FS FINE MEDIL;L:J[? FNE | oy f;’,fﬁ GRD
(SP-SM) (SP-SM)
SOIL TYPE COHESIONLESS | COHESIONLESS | COHESIONLESS | COHESIONLESS
TOP OF LAYER DEPTH (ft) 0.0 25.0 55.0 65.0
BOTTOM OF LAYER DEPTH (ft) 25.0 55.0 65.0 1000
AVERAGE SPT N-VALUE (blows/ft) 3 10 25 7
SOIL MODEL SAND (REESE) SAND (REESE) SAND (REESE) SAND (REESE)
INTERNAL FRICTION ANGLE 28" a0* as 20°
s‘ TOTAL UNIT WEIGHT (pef) 100 115 115 110
W [LATERAL SOIL MODULUS (pci) 20 100 210 110
< |UNDRAINED SHEAR STRENGTH (psf) . -5 T 13
MAJOR PRINCIPAL STRAIN @ 50% 0.04 0.04 0.03 0.04
UNCONFINED COMPRESSIVE STRENGTH (psf) = £ = =
SOIL MODEL DRIVEN PILE (SAND)| DRIVEN PILE (SAND)| DRIVEN PILE (SAND)| DRIVEN PILE (SAND)
TOTAL UNIT WEIGHT (pcf) 100 115 115 110
SHEAR MODULUS (ksi) 2 5 13 4
POISSON'S RATIO 0.50 0.25 0.20 0.25
VERTICAL FAILURE SHEAR STRESS (psf) s 380 950 630
3‘ UNDRAINED SHEAR STRENGTH (psf) = oE £ =
% |ULTIMATE UNIT SKIN FRICTION (psf) - 380 950 630
MASS MODULUS (ksi) a = = =
MODULUS RATIO F Cx = v
SURFACE (ROUGH/SMOOTH) e ~ 2 i
UNCONFINED COMPRESSIVE STRENGTH (psf) : = = =
SPLIT TENSILE STRENGTH (psf) S 5 VT T
SOIL MODEL HYPERBOLIC HYPERBOLIC HYPERBOLIC HYPERBOLIC
?t‘ TOTAL UNIT WEIGHT (pcf) 100 115 115 110
S |INTERNAL FRICTION ANGLE 28° 30° 33° 29°
& [UNDRAINED SHEAR STRENGTH (psf) o > R -
© [SHEAR MODULUS (ksi) 2 5 13 4
TORSIONAL SHEAR STRESS (psf) ax 380 950 630
SOIL MODEL SAND (REESE) SAND (REESE) SAND (REESE) SAND (REESE)
SHEAR MODULUS (ksi) 2 5 13 4
POISSON'S RATIO 0.50 0.25 0.20 0.25
f |UNIT END BEARING (ksi) o 0.4 11 0.2
UNCORRECTED SPT N-VALUE (blows/ft) 3 11 a0 9
UNDRAINED SHEAR STRENGTH (psf) ip T s )
IGM MASS MODULUS (ksi) =< = P =
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APPENDIX A
REPORT OF CORE BORINGS




NOTES LEGEND
l. NUMBERS LEFT OF BORINGS INDICATE STANDARD PENETRATION GRANULAR WATERIALS SPT SILTS AND CLAYS SPT
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(SM) UNIFIED SOIL CLASSIFICATION GROUP SYMBOL
ENVIRONMENTAL CLASSIFICATION
SUPERSTRUCTURE: SLIGHTLY AGGRESSIVE
SUBSTRUCTURE : MODERATELY AGGRESSIVE FOR STEEL (pH 6.2)
MODERATELY AGGRESSIVE FOR CONCRETE
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SOIL BORING LOGS




This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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This information pertains only to this boring and should not be interpreted as being indicitive of the site.
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SOIL CLASSIFICATION DATA




Project: SR 87 CONNECTOR PD&E STUDY
Client: METRIC ENGINEERING, INC.

Boring:

B-1

SOIL CLASSIFICATION DATA
Project No.: 28-09-09-04

Location: SANTA ROSA, COUNTY

DEPTH
(FEET)

Wc
(%)

(%)

-10
(%)

-20
(%)

-40
(%)

-60
(%)

-100
(%)

-200
(%)

LL

Pl

Org.
(%)

Value

USCs

AASHTO

Description

0.0-1.5

13

SP-SM

A-3

LOOSE
BROWN
FINE SAND

2.5-4.0

24

100

100

100

99

91

SP-SM

A-3

LOOSE
BROWN
FINE SAND

5.0-6.5

27

SP-SM

LOOSE
BROWN
FINE SAND

7.5-9.0

23

SP-SM

LOOSE
BROWN
FINE SAND

10.0-11.5

21

100

100

98

89

70

32

SP-SM

LOOSE
BROWN
FINE SAND

12.5-14.0

22

SP-SM

A-3

LOOSE
BROWN
FINE SAND

15.0-16.5

23

SP-SM

A-3

LOOSE
BROWN
FINE SAND

17.5-19.0

20

100

100

95

32

16

11

SP-SM

A-1-b

LOOSE
BROWN
MEDIUM SAND

20.0-21.5

19

SP-SM

A-1-b

LOOSE
BROWN
MEDIUM SAND

22.5-24.0

19

SP-SM

A-1-b

LOOSE
BROWN
MEDIUM SAND

25.0-26.5

19

100

100

87

49

22

13

SP-SM

A-1-b

MEDIUM DENSE
BROWN
MEDIUM SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




Project: SR 87 CONNECTOR PD&E STUDY

Client: METRIC ENGINEERING, INC.
Boring: B-1

SOIL CLASSIFICATION DATA

Project No.: 28-09-09-04

Location: SANTA ROSA, COUNTY

DEPTH Wec | -4
(FEET) (%) | (%)

-100
(%)

-10
(%)

-40
(%)

-60
(%)

-20
(%)

-200
(%)

LL

Pl

Org.

(%)

Value

USCS | AASHTO

Description

27.5-29.0 | 22

SM A-2-4

~ MEDIUMDENSE |

BROWN
SILTY FINE SAND

30.0-31.5 | 20 |100|100| 93 | 52 | 26 | 20

15

SM A-2-4

MEDIUM DENSE
BROWN
SILTY FINE SAND

32.5-34.0 | 24

SC

LOOSE
PURPLE
CLAYEY SAND

35.0-36.5 25

SC A-6

LOOSE
PURPLE
CLAYEY SAND

37.5-39.0 | 24 |100|100| 99 | 95 | 93 | 68

39

27

11

SC A-6

LOOSE
PURPLE
CLAYEY SAND

40.0-41.5 | 24

SM A-2-4

LOOSE
BROWN
SILTY FINE SAND

42.5-44.0 19

SM A-2-4

LOOSE
BROWN
SILTY FINE SAND

45.0-46.5 18 |100|100| 98 | 76 | 29 | 19

13

16

SM A-2-4

MEDIUM DENSE
BROWN
SILTY FINE SAND

47.5-49.0 | 21

17

SM A-2-4

MEDIUM DENSE
BROWN
SILTY FINE SAND

50.0-51.5 22

SM A-2-4

LOOSE
BROWN
SILTY FINE SAND

52.5-54.0 23 |100|100| 95 | 79 | 56 | 38

31

21

SM A-2-4

LOOSE
BROWN
SILTY FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




Boring: B-1

Project: SR 87 CONNECTOR PD&E STUDY
Client: METRIC ENGINEERING, INC.

SOIL CLASSIFICATION DATA
Project No.: 28-09-09-04
Location: SANTA ROSA, COUNTY

DEPTH
(FEET)

We
(%)

(%)

-10
(%)

-20
(%)

-40
(%)

-60
(%)

=100
(%)

-200
(%)

LL

Pl

Org.
(%)

Value

UsSCs

AASHTO

Description

55.0-56.5

22

SM

A-2-4

LOOSE
ORANGE
SILTY FINE SAND

57.5-59.0

22

SM

A-2-4

LOOSE
ORANGE
SILTY FINE SAND

60.0-61.5

18

100

100

99

82

57

19

14

SM

A-2-4

LOOSE
ORANGE
SILTY FINE SAND

62.5-64.0

17

SM

A-2-4

LOOSE
ORANGE
SILTY FINE SAND

65.0-66.5

18

33

SP-SM

A-1-b

DENSE
BROWN
MEDIUM SAND

67.5-69.0

15

100

100

94

46

25

15

40

SP-SM

A-1-b

DENSE
BROWN
MEDIUM SAND

70.0-71.5

19

36

SP-SM

A-1-b

DENSE
BROWN
MEDIUM SAND

F72.5-74.0

17

39

SP-SM

A-1-b

DENSE
BROWN
MEDIUM SAND

75.0-76.5

20

100

100

90

55

30

12

14

SP-SM

A-3

MEDIUM DENSE
BROWN
FINE SAND

77.5-79.0

20

17

SP-SM

MEDIUM DENSE
BROWN
FINE SAND

80.0-81.5

19

21

SP-SM

A-3

MEDIUM DENSE
BROWN
FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




Project: SR 87 CONNECTOR PD&E STUDY
Client: METRIC ENGINEERING, INC.

SOIL CLASSIFICATION DATA

Project No.: 28-09-09-04

Location: SANTA ROSA, COUNTY

Boring: B-1

DEPTH |Wc| -4 | -10|-20 | -40 | -60 | <100 | -200 Org. N -
(FEET) ) | (%) | (%) | @) | @) | ©) | %) | (%) i3 '™ (%) | Value USCS | AASHTO Description

825840 | 20 (100(100| 95 | 77 |43 | 16 | 13 24 SM A-2-4 MEDIUM DENSE
BROWN

SILTY FINE SAND
85.0-86.5 22 6 SM A-2-4 LOOSE
BROWN

SILTY FINE SAND
87.5-89.0 23 8 SM A-2-4 LOOSE
BROWN

SILTY FINE SAND
90.0-91.5 | 20 [100(100| 91 | 73 (46 | 18 | 14 7 SM A-2-4 LOOSE
BROWN

SILTY FINE SAND

92.5-94.0 14 20 SM A-2-4 MEDIUM DENSE
BROWN

SILTY FINE SAND

95.0-96.5 17 8 SM A-2-4 MEDIUM DENSE
BROWN

SILTY FINE SAND

98.0-100.0 | 21 |100|100| 92 | 75 | 62 | 26 13 8 SM A-2-4 MEDIUM DENSE
BROWN

SILTY FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




SOIL CLASSIFICATION DATA

Project: SR 87 CONNECTOR PD&E STUDY Project No.: 28-09-09-04
Client: METRIC ENGINEERING, INC. Location: SANTA ROSA, COUNTY
Boring: B-2
DEPTH Wc| -4 | -10 | -20 | -40 | -60 | =100 | -200 Org. N sy i
(FEET) %) | (%) | (%) | (%) | (%) | (%) | (%) | (%) LL | PI (%) | Value USCS | AASHTO Description
0.0-1.5 43 3 SM A-4 LOOSE
DARK GRAY
SILTY SAND WITH FIBROUS ORGANICS
2.5-4.0 40 |100(100|100| 99 | 98 | 88 47 7.4 2 SM A-4 VERY LOOSE
DARK GRAY
SILTY SAND WITH FIBROUS ORGANICS
5.0-6.5 - 17 - - FIBROUS ORGANICS
7.5-9.0 32 1.7 21 SP-SM A-1-b MEDIUM DENSE
DARK GRAY
MEDIUM SAND WITH FIBROUS ORGANICS
10.0-11.5 13 (100|100 | 91 | 49 | 25 | 13 7 10 SP-SM A-1-b MEDIUM DENSE
DARK GRAY
MEDIUM SAND WITH FIBROUS ORGANICS
12.5-14.0 23 5 SP-SM A-1-b LOOSE
DARK GRAY
MEDIUM SAND WITH FIBROUS ORGANICS
15.0-16.5 - 6 - - FIBROUS ORGANICS
17.5-19.0 36 (100 (100 99 | 98 | 95 | 56 23 5 SM A-2-4 LOOSE
DARK GRAY
SILTY FINE SAND WITH FIBROUS ORGANICS
20.0-21.5 - 4 - - FIBROUS ORGANICS
22.5-24.0 33 4 SM A-2-4 LOOSE
DARK GRAY
SILTY FINE SAND WITH FIBROUS ORGANICS
25.0-26.5 22 1100|100 | 100|100 | 97 | 47 23 7 SM A-2-4 LOOSE
GRAY
SILTY FINE SAND
27.5-29.0 21 8 SM A-2-4 LOOSE
GRAY
SILTY FINE SAND
30.0-31.5 22 20 SP-SM A-3 MEDIUM DENSE
GRAY
FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.



SOIL CLASSIFICATION DATA

Project: SR 87 CONNECTOR PD&E STUDY Project No.: 28-09-09-04
Client: METRIC ENGINEERING, INC. Location: SANTA ROSA, COUNTY
Boring: B-2
DEPTH Wec | -4 | 10 | -20 | -40 | -60 | -100 | -200 Org. N .
(FEET) %) | (%) | %) | (%) | %) | %) | (%) | (%) L1 Py (%) | Value USCS | AASHTO Description
32.5-34.0 191100100 97 | 71 | 26 8 5 24 SP-SM A-3 MEDIUM DENSE
GRAY
FINE SAND
35.0-36.5 23 12 SP-SM A-3 MEDIUM DENSE
GRAY
FINE SAND
37.5-39.0 17 11 SP-SM A-3 MEDIUM DENSE
GRAY
FINE SAND
40.0-41.5 16 {100 |100) 90 | 52 | 17 | 10 8 7 SP-SM A-3 LOOSE
BROWN
FINE SAND
42.5-44.0 19 = ¢ SP-SM A-3 LOOSE
BROWN
FINE SAND
45.0-46.5 23 5 SP-SM A-3 LOOSE
BROWN
FINE SAND
47.5-49.0 21 |100(100| 97 | 43 | 20 | 12 9 9 SP-SM A-1-b MEDIUM DENSE
BROWN
MEDIUM SAND
50.0-51.5 16 8 SP-SM A-1-b MEDIUM DENSE
BROWN
MEDIUM SAND
52.5-54.0 15 10 SP-SM A-1-b MEDIUM DENSE
BROWN
MEDIUM SAND
55.0-56.5 14 |100| 99 | 82 | 64 | 24 | 14 8 29 SP-SM A-3 DENSE
BROWN
FINE SAND
57.5-59.0 15 52 SP-SM A-3 VERY DENSE
BROWN
FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




Project: SR 87 CONNECTOR PD&E STUDY
Client: METRIC ENGINEERING, INC.

Boring: B-2

SOIL CLASSIFICATION DATA
Project No.: 28-09-09-04
Location: SANTA ROSA, COUNTY

DEPTH
(FEET)

We

(%)

-10
(%)

=20
(%)

-40
(%)

-60 | -100 [ -200 org.| N :
%) | (%) | %) |"C | P' | %) | value | YSCS | AASHTO Description

60.0-61.5

(%)
15

20 SP-SM A3 MEDIUM DENSE
BEROWN
FINE SAND

62.5-64.0

14

100

100

76

41

27 | 20 | 16 24 SM A-1-b MEDIUM DENSE
BROWN
SILTY MEDIUM SAND

65.0-66.5

21

6 SM A-1-b LOOSE
BROWN
SILTY MEDIUM SAND

67.5-69.0

20

9 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

70.0-71.5

21

8 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

72.5-74.0

20

100

100

68

47 | 24 | 19 14 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

75.0-76.5

18

8 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

77.5-79.0

19

18 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

80.0-81.5

20

100

100

90

69

55| 21 | 13 5 SM A-2-4 LOOSE
BROWN
SILTY FINE SAND

82,5-84.0

25

5 SM A-2-4 LOOSE
BROWN
SILTY FINE SAND

85.0-86.5

23

4 SM A-2-4 LOOSE
BROWN
SILTY FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




Project: SR 87 CONNECTOR PD&E STUDY
Client: METRIC ENGINEERING, INC.

SOIL CLASSIFICATION DATA

Project No.: 28-09-09-04
Location: SANTA ROSA, COUNTY

Boring: B-2
DEPTH Wec| -4 | -10 | -20 | -40 | -60 | -100 | -200 Org. N R
(FEET) %) | (%) | (%) | %) | (%) | (%) | (%) | (%) LL | PI (%) | Value USCS | AASHTO Description
| 87.5-89.0 | 20 [100(100| 92 [ 72 | 58 | 26 | 19 8 SM A-2-4 LOGSE
BROWN
SILTY FINE SAND
90.0-81.5 23 3 SM A-2-4 LOOSE
BROWN
SILTY FINE SAND
92.5-94.0 | 23 3 SM A-2-4 LOOSE
BROWN
SILTY FINE SAND
95.0-96.5 | 24 |100|100| 98 | 94 | 70 | 30 | 19 8 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND
98.0-100.0 | 19 9 SM A-2-4 MEDIUM DENSE
BROWN
SILTY FINE SAND

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.




APPENDIX D
GRAIN-SIZE DISTRIBUTION CURVES




MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 11/17/11
Boring No: B-1 Depth: 2.5-4.0
Soil Description BROWN FINE SAND
(SP-SM / A-3)
Sieve No. Diameter Percent Passing
(Millimeters) (%)
Dw  0.090
4 4.750 100 Ds;, 0.16
10 2.000 100 Dso 017
20 0.840 100 Dgs 0.25
40 0.425 99
Cu 1.9
60 0.250 91 Where:
100 0.150 48 Cu= Coefficient Of Uniformity
200 0.075 8

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.

Page 1 of 2

(FEET)

mm
mm
mm

mm



MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 11/17/11
Boring No: B-1 Depth: 2.5-4.0 (FEET)
Soil Description BROWN FINE SAND

(SP-SM / A-3)

Grain Size Distribution Curve
100 —

90 \
80

\

70
60

5 \
40
30
20 l

10

0
100.000 10.000 1.000 0.100 0.010 0.001

Particle Diameter, mm

Percent Finer

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.
Page 2 of 2




MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 11/17/11
Boring No: B-1 Depth; 17.5-19.0
Soil Description BROWN MEDIUM SAND
(SP-SM / A-1-b)
Sieve No. Diameter Percent Passing
(Millimeters) (%)
Dw  0.120
4 4.750 100 Dsg 0.55
10 2.000 100 Do 0.60
20 0.840 95 Dgs 0.77
40 0.425 32
Cu 5.0
60 0.250 16 Where:
100 0.150 12 Cu= Coefficient Of Uniformity
200 0.075 7

ENVIRONMENTAL AND GEQTECHNICAL SPECIALISTS, INC.

Page 1 of 2

(FEET)

mm
mm
mm

mm



MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 11/17/11
Boring No: B-1 Depth: 17.5-19.0 (FEET)
Soil Description BROWN MEDIUM SAND

(SP-SM / A-1-b)

Grain Size Distribution Curve
100 —~

90
80
70
60
50 \
40
30

Percent Finer

10 |
0 Juik2s!

100.000 10.000 1.000 0.100 0.010 0.001
Particle Diameter, mm

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.
Page 2 of 2



MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 1117/11
Boring No: B-1 Depth: 30.0 - 31.5 (FEET)
Soil Description BROWN SILTY FINE SAND
(SM / A-2-4)
Sieve No. Diameter Percent Passing
(Millimeters) (%)
Dy 0016 mm
4 4750 100 Dsg 042 mm
10 2.000 100 Dgg 049 mm
20 0.840 93 Dss 0.70 mm
40 0.425 52
Cu 30.6
60 0.250 26 Where:
100 0.150 20 Cu= Coefficient Of Uniformity
200 0.075 15

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.
Page 1 of 2



MECHANICAL GRAIN-SIZE ANALYSIS
(ASTM D1140-54)

Project No: 28-09-09-04 Date: 11/M17/11
Boring No: B-1 Depth: 30.0 - 31.5 (FEET)
Soil Description BROWN SILTY FINE SAND

(SM / A-2-4)

Grain Size Distribution Curve
100 ~

90
80
70 \
60
50
" \
30
20 =
10 =

0
100.000 10.000 1.000 0.100 0.010 0.001

Particle Diameter, mm

-

Percent Finer

ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.
Page 2 of 2




APPENDIX E
SAMPLE CALCULATIONS




SOIL BORING B-1




BOR # B-/
DATE  11/8/20l
N
0= ! 3 ,1-. TRR ‘_:. 0
= 6 >
L 34 =
- 6 3
10 = 84 =
E 4 LOOSE TO MEDzuu DENSE E
sE 51 |————"WEbww 10 Fin 35
E Y Full (SP-5H) ]
20 E 51 4 20
- 44 3
25 — 9- — 25
0 E [ d 3
- A E
35 — 3./" — 35
g 34 2
w0 3-/ =)
B E a1 3 .
w45 ;5:""1'” =45 3
Y e i LOOSE. TQ MEDIUM DENSE 3 3
. WE gl SILTY FINE <10, GLAYEY SAND 4 s0 2
== = 74 = m
a = 11] =
¥, = pit
23 i el
- 8 =
85 5 33_J.LLL = 65
= 40 :
0 B WEDIUM DENSE TO DENSE 36 370
s MEDIUM TO FINE SAND 394 E
75 & (5P-5M) g O 37
- 74 3
80 — 214 — 80
Z 24 =
85 — 6..’“'”' — 85
E A0t 3
a £ g_“” LCOSSEL;Q HE%"U? DgNSE 3 90
= 20HH (SM) =
g5 E— 8‘”“ — 95
= 11 =
100 = 2 = 100
DRAWN: CHECKED:
A ROMANELLI, E.I M. HAYDEN, P.E. DESIGN FIGURE
‘E_NGI_E_NE " BRIDGE INVESTIGATION
_ D SHEPPARD, P.E Environmental & Geotechnical Specialists, Inc. SR 87 CONNECTOR PD&E STUDY
CLIENT METRIC ENGINEERING. INC. o :;56 Ell:a !:ga%z SANTA ROSA COUNTY, FLORIDA
allahassee, Florida 308 -
F‘m NO- g0s0008 [TOF  qe=2p Office * (850) 386-1253 Fax : (850) 385-8050  |°'C NOVEMBER 2011 | CORENO™ g4




ENVIRONMENTAL

CLIENT Metric Engineering, Inc,

Joe No

. 28-09-09-04 Cowmputepey K. Cronin, E.|.
DATE CHECKED __ W/ ZZ/ Tt DaTe 11/21/11

AND GEOTECHNICAL ProJect SR87 Connector PD&E
Bridge Investigation

SPECIALISTS, INC.

SOIL BORING: B-1

CHECKED BY _ﬂéf_ PaceNo. 1ofd4

= COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z=DEPTH

Eg= MODULUS OF ELASTICITY

i = POISSON'S RATIO

LAYER 1
DEPTH 0.0 to 32.5 FEET LOOSE TO MEDIUM DENSE - MEDIUM TO FINE SAND (SP-SM)
N3] b - 20| ke S 0] e 12 o]
= = 30.de = 52.6:— = =
IL—‘ By 1 ﬁ3 : l+sm ) mn(d))
Bi=24in fy:= 104cf  ypi= 325R 2= 16254t Eg:= 20(Neor) kst i= 025
3.(Ey) Ib
ks _bowles = B ks bowles = 156""; <~BOWLES
f2i D s NAVFA
ks navtac'’= —— ks navfac = 47— = C
- 2-B )
m
OVERBURDEN PRESSURE: g = ;-] G
in2
b
n
ks bowles + ks navfac + 2-ks fipier b
ks design == — = 2 = ks design = 101 s
n
SHEAR MODULUS
ki ki
Gyi= 05Neor—  [Gg =5 L;’
in in
VERTICAL SHEAR STRESS ULTIMATE END BEARING
T 1= 0.019-Neoptsf  [rg =342 '—Z Qtip = (32 Neor) 5T [Qiip = 04—2
ﬁ m

RECOMMENDED FBPIER SOIL TYPE

[REESE COX KOOP - SAND |




ENVIRONMENTAL CuenT Metric Engineering, Inc. Jos No. 28-09-09-04 ComputEDBY K. Cronin, E.L
AND GEOTECHNICAL ProJecT SR 87 Connector PD&E DATE CHECKED / { Date 11/21/11
SPECIALISTS, INC. Bridge Investigation _ CHECKED BY PaGe No. 20f4

f = COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z = DEPTH

Eg=MODULUS OF ELASTICITY

p = POISSON'S RATIO

LAYER 2
DEPTH 32.5 to 65.0 FEET LOOSE TO MEDIUM DENSE - SILTY FINE TO CLAYEY SAND (SM/SC)

E —— b - l -sm - 1+ sm(lb)
Neor == 3 w g we AT 3 + qmi¢, Kp 4 - sinl ¢] m

fi

B:=24in f3:= 61cf y2i=32.5ft 23:=1625ft Eg:= 20(Ngo)'ksf  pg:= 0.25

3.(Ey) ib
kS_bOW[CS = B ks_bowles — 87_3 <~ BOWLES
i
fiy1 frz b
ac = i =122— <~ NAVFAC
ks_na\dac B B ks_mavﬁac 3

in

OVERBURDEN PRESSURE: o =y, -v; + 1223 |0 = 172
2

in

Ib

in
ks bowles + ks navfac + 2-Ks fipier b
Ks design = — - 2 = Ks design = 77—
in
SHEAR MODULUS
ki ki
Gy = 05Neor—E  [Gs=3 Lf
in2 in
VERTICAL SHEAR STRESS ULTIMATE END BEARING
Ncor‘(l 10 - Ncm) b ton kip
| P -ksi Ts =458 — 1.6:Negr)— i = 0=
s 164999 s 2 Qiip = ( cor) 2 Qiip 2

RECOMMENDED FBPIER SOIL TYPE
[REESE COX KOOP - SAND |




ENVIRONMENTAL CLIENT Metric Engineering, Inc. Jos No. 28-09-09-04 ComputenBy K. Cronin, E.l.
! i Date 112111

AND GEOTECHNICAL ProJect SR 87 Connector PD&E DATE CHECKED
PaceNo. 3ofd

SPECIALISTS, INC Bridge Investigation  CHECKED BY

f = COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z = DEPTH

Es = MODULUS OF ELASTICITY

i = POISSON'S RATIO

LAYER 3
DEPTH 65.0 to 82.5 FEET MEDIUM DENSE TO DENSE - MEDIUM TO FINE SAND (SP-SM)

- — oo b] 1 -sinlg) - 1 4 sin(g) -
[Neor = 27] |0 = 33-deg| [y3:= 526 (IR by = Kpi= T el

f

B:=24in fy=28tcf y3:=175R 2z3:= 875/ Egi= 20(Neor)ksf  p3:= 020

3E ]'
ks bowles = ( S) ks_bowlcs =469 Al <~ BOWLES
s in3
fryir fry2 f3z3 Ib
avtac = " s 221 <~ NAVFAC
ks_navtac 2B 2.B & 2B ks_navfm. in3
Ib

OVERBURDEN PRESSURE: o := y1-y{ + 12v2 + Y323 |0 = 26—
P

ks fipier = ]20-% <~ FL PIER
n

ks bowles + Ks navfac + 2°Ks fipier
ks_demgn o 4

Ib
ks_d'esign =233 _3
in

SHEAR MODULUS

; K
Gg = o.s-Nmr-i‘-f- G, = 14.15.
in- in”
VERTICAL SHEAR STRESS ULTIMATE END BEARING
Ib t i
Ts = 0.019- N tsf Tg= 1026—2 Qiip = (.'5,2-I*:Icc,,.)-i;1 Qtip = 1.25-,%
ft fi in”

RECOMMENDED FBPIER SOIL TYPE

[REESE COX KOOP - SAND |




ENVIRONMENTAL

AND GEOTECHNICAL Prousect SR 87 Connector PD&E

CLIENT Metric Engineering, Inc. Jos No. 28-09-09-04 CompuTEDBY K.Cronin, E |
DATE CHECKED Date 11/21/11
Bridge Investigation CHECKED BY Pace No. 40f4

SPECIALISTS, INC.

LAYER 4

DEPTH 82.5 to 100.0 FEET

f = COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z=DEPTH

Eg = MODULUS OF ELASTICITY

u = POISSON'S RATIO

LOOSE TO MEDIUM DENSE - SILTY FINE SAND (SM)

b I - sinl¢) 1+ sinl¢)
Neor:= 6] |6 = 29-deg| [y4:=47.6-— = =103 Kyi= ———— =29
I_L‘ ;l 4 ﬁ3 1+ sin(d:) = P 1 - sin(d:)
B:=24in f3:= Ttef ya:= 175t 24:=875R  Egi= 20(Ngor)ksf  pg:= 0.25
3(Es) I
ks howles = T ks bowles = 104 _3 <~ BOWLES
in
firyy fy2 frys  fpzg 1b
o PR + y— 4 ue = 310— <~ NAVFAC
ks_mvfac B 1B 7B B ks_nuviac in3
OVERBURDEN PRESSURE: @ := yj-y) + 72'¥2 + Y33 + 7424 c= 32-1-b—
2
-
Ib
in3
Ks bowles * Ks_navfac + 2Ks fipier Ib
Ks design = — - 2 = Ks design = 119 —
o
n
SHEAR MODULUS
ki ki
Gg:= 0.5Neor—b |Gy =3—5
;2 . 2
in in
VERTICAL SHEAR STRESS ULTIMATE END BEARING

Neor (110 - Ncm._) ca
Tg = :
. 164999

te=543—

ton ki
Q!ip 1 (I-("Ncor)"'; Qlip =01 _"E'

ft in

ft

RECOMMENDED FBPIER SOIL TYPE

[ REESE COX KOOP - SAND |




SOIL BORING B-2




BOR # B-2
DATE  |1/9/201

0 h 4 LA .

= T TEXS ]

2 ]

5 7 =

> 2l 3

= LOOSE =

'2 SAND _AND F IBROUS E

ORGANICS 3

5 6 =

5 E

20 . k:

25 = :
Flm 3

de 20k =

244 | 3

35 12- -
LOOSE T0 MEDIUM DENSE 3

WEDIUW JO FINE SAND™ —— 11 :

40 74 =

2 74 =
E 45 5] o
v 9 E
x & 25 3
% 55 29+—] -
521 DENSE r? VERY DENSE ﬂ E

60 20— WEDIUM TQ FINE"SAND B

65 r 2475110 =
S1HH ]

70 gl 3
4111 3

75 g4Il =

80 palitl =
LOOSE TQ MEDIUM DENSE A 1R E

SILTY FINE SAND =~ —————511 :

83 (SH) 41 =
a4l 3

* 31| o

95 7101 3
81111 E

100 9Ll 3

45

55

65

7a

75

a5

a5

11334} Hid30

CHECKED

M. HAYDEN, P E.

WIN:
A ROMANELLI E.I

D SHEPPARD. P.E

METRIC ENGINEERING, INC.

P . NO.:
N 28-09-09-04

SCALE:

1"=20

Environmental & Geotechnical Specialists, Inc.
3154 Eliza Road
Tallahassee, Florida 32308
Office : (850) 386-1253 Fax . (850) 385-8050

DESIGN FIGURE

BRIDGE INVESTIGATION
SR 87 CONNECTOR PD&E STUDY
SANTA ROSA COUNTY, FLORIDA

ATE: Fi NO.:
CATE NOVEMBER 2011 I GORENG

E-2




ENVIRONMENTAL CLIENT Metric Engineering, Inc,
AND GEOTECHNICAL PRroJecT SR87 Connector PD&E
SPECIALISTS, INC. Bridge Investigation

SOIL BORING: B-2

LAYER 1

DEPTH 0.0 to 25.0 FEET

Joe No. 28-09-09-04 Computen By K. Cronin, E.I.

DATE CHECKED __1/2%/)1 Date 11/21/11

CHECKED BY 244 Pace No. 1of4

f= COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B =BASE WIDTH

z=DEPTH

Eg = MODULUS OF ELASTICITY

u = POISSON'S RATIO

LOOSE - SAND AND FIBROUS ORGANICS

[ | I ' 1b
Ncnr =3 ¢ = zs‘deg Y1 : 37.6'_3

fi

B:= 24-in f] w="5:tcf Y=

250t zp:= 125ft  Eg:= 20(Nggr)-ksf

py = 0.50

3-(Es) Ib
kS_b0W|€S = B ks_bnwles =52 —3 <~ BOWLES
in
f1-z) Ib
ks navfac:= —— ks_navfac = 18— <~ NAVFAC
= 2-B ek
in
OVERBURDEN PRESSURE: g :=72) |0 =3
in2
b < FLPIER

ks fpier = 45—
in

Ib
Ks design = 20’_3
in

SHEAR MODULUS
: =
B m 5l e B
. o/
n m

RECOMMENDED FBPIER SOIL TYPE
[REESE COX KOOP - SAND |

<~ USE 20 PCI DUE TO ORGANICS



ENVIRONMENTAL CLIENT Metric Engineering, Inc. Joe No. 28-09-0 CompuTED BY K. Cronin. E.l.
AND GEOTECHNICAL PROJECT SR 87 Connector PD&E DATE CHECKED I DaTe 1!2121 I
SPECIALISTS, INC. Bridge Investigation  CHECKED BY PAGENO. 20f4

f = COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z=DEPTH

Eg= MODULUS OF ELASTICITY

1 = POISSON'S RATIO

Uge = UNCONFINED COMPRESSION
LAYER 2

DEPTH 25.0 to 55.0 FEET LOOSE TO MEDIUM DENSE - MEDIUM TO FINE SAND (SP-SM

o3 -
o W il jn=e] xen {250 o] 5 {2208

B:=24in f:=11.0tcf yp:=30-t  23:= 150t Eg:= 20(Neor)-ksf  pp:= 025

3-(Es) Ib
Ko powtes = —2— ks bowles =174~ <= BOWLES
in
S 8412 <~ NAVFAC
e m——— - —
ks‘navfac 2B B ks navfac =
in°
OVERBURDEN PRESSURE: = y-y; + 1222 |0 = 12—
irl2
Ib
ks fipier = 70.— <~ FL PIER
in3
ks bowles + Ks navfac + 2'Ks flpier Ib
Ks design = — = 1 = Ks design = 99"_3
in
SHEAR MODULUS
k ki
Gi = 05N oy =5—=
I 2
in in
VERTICAL SHEAR STRESS ULTIMATE END BEARING
b ton kip
Ti= 0019 Negrtsf 15 =380— Qiip = (3:2:Neor) — Qpip = 04—
ft ﬁ m"

RECOMMENDED FBPIER SOIL TYPE
[REESE COX KOOP - SAND |




ENVIRONMENTAL CLIENT Metric Engineering, Inc. JoB No. 28-09-09-04 CompuTteD By K. Cronin, E.|

AND GEOTECHNICAL PRroJect SR 87 Connector PD&E DATE CHECKED { DaTE 11/21/11
SPECIALISTS, INC. Bridge Investigation  CHECKED BY PaceNo. 3of4

i = COEFFICIENT OF VARIATION OF LATERAL
SUBGRADE REACTION WITH DEPTH

B = BASE WIDTH

z=DEPTH

Es = MODULUS OF ELASTICITY

u = POISSON'S RATIO

LAYER 3

DEPTH 65.0 to 65.0 FEET DENSE TO VERY DENSE - MEDIUM TO FINE SAND (SP-SM)

ib 1 —sinlg) | 1+ sin()
= 25| [b:= 33.deg| |y3:= 526 — e Lo 03 || EKyer—tS (f el
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ENVIRONMENTAL CLIENT Metric Engineering, Inc.

AND GEOTECHNICAL ProJect SR 87 Connector PD&E

JoB No. 28-09-09- 04 CompuTeED BY K. Cronin, E.I.
DATE CHECKED _| DaTe 11/21/11

Pace No. 4of4

CHECKED BY {l(j
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AXIAL CAPACITY ANALYSIS
FB DEEP “OUTPUTS”




SOIL BORING B-1




HP 14X73 H-PILES




SOIL BORING: B-1

HP 14X73 STEEL H-PILE
TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) (TONS)
0 NIA .08 410 a8
2.0 NfA 32 4.82 .13
3.0 N/A 67 48 15
4.0 NiA 91 08 .99
0 N/A .92 69 61
0 N/A .92 73 8.65
0 N/A 08 5.01 10.10
B. N/A 42 3,95 11.37
] N/A B4 10.38 12.21
10, N/A 30 10.06 12.36
11 N/A 80 911 11.91
12/ N/A 30 .00 11.30
13 N/A .78 7.19 10.98
14, N/A 4.10 721 1.3
15 N/A 4.22 92 12.14
! NIA 4.30 70 12.99
17, NIA 4,46 02 13.48
18, NiA 4.72 50 13.62
18, NiA 01 &9 .70
20, NIA .32 78 4.10
21, N/A 64 25 14,89
22 NiA 92 81 15.54
23 NIA 21 68 15.89
24. NiA 60 .55 16.15
250 NiA 11 .41 16.52
26.0 NiA B4 18 17.02
270 NIA BT 88 7.75
28, NIA 10.61 LTT .38
29 WA 96 73 69
30, NIA 323 65 .88
31 NA 4.35 55 .90
32, NIA 521 0.46 15.67
33 N/A 15.83 0.38 16.21
34, N/A 16.20 0.32 52
350 NiA 16.32 0.27 60
36.0 A 16,32 024 57
3r.o NiA .32 0.24 56
38.0 NIA 32 0.25 57
39.0 MiA A2 0.29 61
40 MIA 16.32 0.37 .70
41, NIA 16.51 0.50 .02
42, NIA 17.08 0.64 72
43, NIA 18. 0.78 18.51
44, N/A 19.48 0.89 .38
45 N/A 21,45 0.93 2239
46, N/A 2371 .90 24.61
A7, NiA 26,00 ).87 26.87
48, NiA 28.25 84 29.09
49, NiA 30.03 83 30.85
50. NA 1.24 .82 32.08
51, N/A 32, 78 32.99
52. NIA 33.25 072 33.97
53, NIA 14,28 068 3496
54 NIA 34,93 063 35.57
55. NIA 35.15 0.57 3573
56. NIA 35.28 0.49 35.77
57, NiA 35,65 0.42 36.06
58, NJA 36,20 038 36.58
50, NIA 36.57 0.48 37.05
60, NIA 36.69 0.87 37.56
61, NiA 36.94 52 38.46
62, NIA a7.69 227 39.96
63 NIA 38 305 41.97
B4, NIA 40. 375 44.28
65, N/A 4251 39 6 8217
66. NIA 44.58 39. 84.50
7. NIA 46,57 40, B7.18
68, NIA 4847 41.76 90.23
69, NiA 50.22 4329 983.51
70 N/A 52.05 4461 96.66
1. N/A 54.21 4522 99.4
72, NiA 56,65 4536 102.01
] NiA 59.24 45.20 04,44
74, /A 61.35 44.95 06,34
0 N/A 62,90 44,83 07.73
.0 MIA 64,07 44,84 08.
77.0 N/A 6557 44,07 09.60
78, N/A 67.50 42.05 09.55
79, NIA 69.64 38.89 108.53
80.0 N/A 70.57 34.60 105.57
81.0 N/A 66 2965 102.31
82.0 NIA 4.97 24,87 99.83
83 MNiA 17.35 13 78.55
84, NIA 79.48 20 B0.68
85 NIA 81.18 A0 8228
B6. N/A 82.18 093 8317
87 NIA 83.30 88 84.28
880 NIA 84.52 04 85.56
89.0 NIA 85.70 114 86.85
90.0 NiA 86 82 20 88.03
91.0 NiA 88,22 20 89.42
92.0 N/A 90.22 14 91.37
93, NIA 92,689 2 a3
94, NIA 94,75 0.94 a5,
95. NIA 96.26 92 97.18




y ; HP14x73.tmp.tXt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:08:57

General Information:

Input file: ..... SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-1\HP14x73.spc
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.T.

Units: English

Analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/8/2011, Boring Number: B-1
Station number: Offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

ID Depth No. of Blows Soil Type
fv) (Blows/ft)

1 0.00 3.00 3- Clean sand

2 2.50 6.00 3- Clean sand

3 5.00 3.00 3- Clean sand

4 7.50 6.00 3- Clean sand

5 10.00 8.00 3- Clean sand

6 12.50 8.00 3- Clean sand

7 15.00 3.00 3- clean sand

8 17.50 4.00 3- Clean sand

Y 20.00 5.00 3- Clean sand

10 22.50 4.00 3- Clean sand

i 25.00 9.00 3- Clean sand
12 27.50 9.00 2- Clay and silty sand
13 30.00 8.00 2- Clay and silty sand
14 32.50 4.00 2- Clay and silty sand
15 35.00 3.00 2- clay and silty sand
16 37.50 3.00 2- Clay and silty sand
17 40.00 3.00 2- clay and silty sand
18 42.50 6.00 2- clay and silty sand
19 45,00 16.00 2- Clay and silty sand
20 47.50 17.00 2- clay and silty sand
21 50.00 6.00 2- Clay and silty sand
22 52.50 7.00 2- Clay and silty sand
23 55.00 3.00 2- clay and silty sand
24 57.50 4.00 2- clay and silty sand
25 60.00 3.00 2- Clay and silty sand
26 62.50 8.00 2- clay and silty sand
27 65.00 33.00 3- cClean sand
28 67.50 40.00 3- clean sand
29 70.00 36.00 3- Clean sand
30 72.50 39.00 3- Clean sand
31 75.00 14.00 3- clean sand
32 77.50 17.00 3- Clean sand



HP14x73.tmp.tXt

33 80.00 21.00 3- Clean sand

34 82.50 24.00 2- Clay and silty sand
35 85.00 6.00 2- Clay and silty sand
36 87.50 8.00 2- clay and silty sand
37 90.00 7.00 2- Clay and silty sand
38 92.50 20.00 2- clay and silty sand
39 95.00 8.00 2- Clay and silty sand
40 97.50 8.00 2- clay and silty sand
41 100.00 8.00 2- Clay and silty sand

.00 5- cavity Tayer

Blowcount Average Per Soil Layer

Layer Starting Bottom Thickness Average Soil Type
Num. Elevation Elevation Blowcount
(ft) (fr) (fo) (Blows/ft)
1 0.00 -27.50 27.50 5.36 3-Clean Sand
2 -27.50 -65.00 37.50 6.67 2-Clay and silty Sand
3 -65.00 -82.50 17.50 28.57 3-Clean Sand
4 -82.50 -100.01 1751 11.57 2-Clay and Silty Sand
5 -100.01 -100.01 0.00 0.00 5-

priven Pile Data:

Pile unit weight = 490.00(pcf), Section Type: H-Section

Driven Pile Capacity:

Test Pile Ultimate Mobilized Estimated Allowable ultimate

Pile width Side End Davisson Pile Pile
Length . Friction Bearin Capacity Capacit Capacit
(ft) (in) (tons) (tons (tons) (tons (tons
1.00 14.6 0.08 4.10 4.18 2.09 8.28
2.00 14.6 0.32 4.82 5.13 2.57 9.95
3.00 14,6 0.67 5.48 6.15 3.08 11.64
4.00 14.6 0.91 6.08 6.99 3.49 13.07
5.00 14.6 0.92 6.69 7.61 3.80 14.30
6.00 14.6 0.92 7.3 8.65 4.33 16.38
7.00 14.6 1.08 9.01 10.10 5.05 19.11
8.00 14.6 1.42 9.95 11.37 5.69 24,23
9.00 14.6 1.84 10.38 12.21 6.11 22.59
10.00 14.6 2.30 10.06 12.36 6.18 22.42
11.00 14.6 2.80 9.11 11.91 5.96 21.02
12.00 14.6 3.30 8.00 11530 5.65 19.31
13.00 14.6 3.78 7.19 10.98 5.49 18.17
14.00 14.6 4.10 Z:21 11.31 5.65 18.52
15.00 14.6 4.22 7.92 12.14 6.07 20.06
16.00 14.6 4.30 8.70 12.99 6.50 21.69
17.00 14.6 4.46 9.02 13.48 6.74 22.51
18.00 14.6 4.72 8.90 13.62 6.81 22.52
19.00 14.6 5.01 8.69 13.70 6.85 22.39
20.00 14.6 5.32 8.78 14.10 7.05 22.88
21.00 14.6 5.64 9.25 14.89 7.44 24.14
22.00 14.6 5.92 9.61 15.54 Tt 25.15
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15.89

23.00 14.6 6.21 9.68 7.95 23557
24.00 14.6 6.60 9.55 16.15 8.07 25.70
25.00 14.6 {vil 9.41 16.52 8.26 25.93
26.00 14.6 7.84 9.18 17.02 8.51 26.20
27.00 14.6 8.87 8.88 17.75 8.88 26.63
28.00 14.6 10.61 0.77 11.38 5.69 12.91
29.00 14.6 11.96 0.73 12.69 6.35 14.16
30.00 14.6 13.23 0.65 13.88 6.94 15.18
31.00 14.6 14.35 0.55 14.90 7.45 16.00
32.00 14.6 15.21 0.46 15.67 7.84 16.59
33.00 14.6 15.83 0.38 16.21 8.11 16.97
34.00 14.6 16.20 0.32 16.52 8.26 1715
35.00 14.6 16.32 0.27 16.60 8.30 17.14
36.00 14.6 16.32 0.24 16.57 8.28 17.05
37.00 14.6 16.32 0.24 16.56 8.28 17.04
38.00 14.6 16.32 0.25 16.57 8.29 17.06
39.00 14.6 16.32 0.29 16.61 8.31 17.18
40.00 14.6 16.32 0.37 16.70 8.35 17.44
41.00 14.6 16.51 0.50 17.02 8.51 18.03
42.00 14.6 17.08 0.64 17.72 8,86 19.01
43.00 14.6 18.03 0.78 18.81 9.41 20.37
44.00 14.6 19.49 0.89 20.38 10.19 22.15
45.00 14.6 21.46 0.93 22.39 11.19 24.24
46.00 14.6 2371 0.90 24 .61 12.31 26.42
47.00 14.6 26.00 0.87 26.87 13.43 28.60
48.00 14.6 28.25 0.84 29.09 14.55 30.77
49.00 14.6 30.03 0.83 30.85 15.43 32,51
50.00 14.6 31.24 0.82 32.06 16.03 33.69
51.00 14.6 ZL.41 0.78 32.99 16.49 34.54
52.00 14.6 33.25 0.72 33.97 16.99 35.42
53.00 14.6 34.28 0.68 34.96 17.48 36.31
54.00 14.6 34.93 0.63 35.57 17.78 36.84
55.00 14.6 35.15 0.57 35.73 17.86 36.87
56.00 14.6 35.28 0.49 35.77 17 .88 36.75
57.00 14.6 35.65 0.42 36.06 18.03 36.90
58.00 14.6 36.20 0.38 36.58 18.29 37.34
59.00 14.6 36.57 0.48 37.05 18.52 38.00
60.00 14.6 36.69 0.87 37.56 18.78 39.30
61.00 14.6 36.94 1.52 38.46 19.23 41.50
62.00 14.6 37.69 2.27 39.96 19.98 44,50
63.00 14.6 38.91 3.05 41.97 20.98 48.07
64.00 14.6 40.53 3.75 44.28 22.14 51.78
65.00 14.6 42.51 39.66 82.17 41.08 121.83
66.00 14.6 44.59 39.91 84.50 42.25 124.40
67.00 14.6 46.57 40.61 87.18 43.59 127.79
68.00 14.6 48.47 41.76 90.23 45.12 131.99
69.00 14.6 50.22 43.29 B3:51 46.75 136.80
70.00 14.6 52.05 44.61 96.66 48.33 141.28
71.00 14.6 54.21 45.22 99.43 49,71 144.65
72.00 14.6 56.65 45.36 102.01 51,01 147.38
73.00 14.6 59.24 45.20 104.44 52.22 149.64
74.00 14.6 61.39 44.95 106.34 53.17 151.30
75.00 14.6 62.90 44 .83 107.73 53.86 152.56
76.00 14.6 64.07 44 .84 108.91 54.45 153.74
77.00 14,6 65.57 44.03 109.60 54.80 153.62
78.00 14.6 67.50 42.05 109.55 54.78 151.60
79.00 14,6 69.64 38.89 108.53 54.26 147 .42
80.00 14.6 70.97 34.60 105.57 52.79 140.18
81.00 14.6 72.66 29.65 102.31 >1.15 131.96
82.00 14.6 74.97 24 .87 99.83 49.92 124.70
83.00 14.6 I7 33 1.19 78.55 39.27 80.93
84.00 14.6 79.48 1.20 80.68 40.34 83.07
85.00 14.6 81.18 1.10 82.28 41.14 84.49
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86.00 14.6 82.18 0.99 83.17 41.59 85.16
87.00 14.6 83.30 0.98 84.28 42.14 86.23
88.00 14.6 84.52 1.04 85,56 42.78 87.64
89.00 14.6 85.70 1.14 86.85 43.42 89.13
90.00 14.6 86.82 1.20 88.03 44,01 90.43
91.00 14.6 88.22 1.20 89.42 44.71 91.81
92.00 14.6 90.22 1.14 91.37 45.68 93.66
93.00 14.6 92.69 1.02 93.71 46.85 95.75
94.00 14.6 94.75 0.94 95.69 47 .84 97.56
95.00 14.6 96.26 0.92 97.18 48.59 99.03
NOTES

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 x THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.
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SOIL BORING: B-1

24-IN STEEL PIPE PILE (OPEN-ENDED)

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) (TONS)
A 0.17 7.00 0.7
NIA 0.63 0.00 0.63
. NIA 14 ¥ 14
4. NIA 46 .00 .46
X NiA 55 .00 .55
B NIA B4 .00 54
: NIA 2.01 .00 0
X NiA 2.70 0.00 70
K /A 59 0.00 .58
10, NIA 463 0.00 4.63
. NIA 5.74 0. 5.74
2/ NIA 6.89 .00 6.89
3. NIA .96 00 7.96
4 A 67 00 .67
] NIA o7 00 97
.0 NiA .14 .00 .14
.0 MiA 50 00 9.50
18.0 MNA 0.03 | 10.03
19.0 NFA 10.64 00 10.64
20, MN/A 11.20 .00 .30
21, N/A 11,87 00 .97
22 MNA 12.57 .00 2.57
23, N/A 16 .00 16
24, N/A 4.00 00 4.00
25, NIA 5.14 00 15.14
26, N/A 16.69 .00 16.69
27, N/A 18.74 .00 18.74
28 NIA 22.58 .00 22.58
20, NIA 25.13 00 2513
30.0 NJA 27.95 .00 27.95
3.0 NIA 30.23 .00 30.23
32.0 N/A 32.10 00 32.10
33. NIA 53 .00 33.53
4, N/A 34.4 .00 44
35 NA 34.70 .00 3470
36. NIA 234.70 00 34.70
ar. NIA 34.70 00 4.70
38. NIA 470 00 14.70
39, NiA 14.70 00 14.70
40. N/A 4.70 .00 3470
41, NIA 35.10 .00 35.10
42 NiA 36.30 00 36.30
43, NIA 38.30 .00 38.30
44 NIA 41.06 00 41.086
45, NIA 44.58 00 44.58
46, NIA 4851 .00 48.51
47 MNIA 52.48 00 52.49
4R, NIA 56.40 00 56.40
49, NiA 58.62 0.00 59.62
50. NIA 62.03 0.00 62.03
51, MNIA 64,08 0.00 64.08
52.0 N/A 66.23 00 66.23
53.0 N/A 66, 00 68.36
54.0 MN/A 69.71 .00 69.71
55.0 NiA 70186 00 70.16
0 NIA D.45 ,00 70.45
67.0 M 71,33 00 .33
58.0 h/A 72,64 .00 72,64
58.0 MNIA .52 .00 73.52
&0, NiA 73.81 .00 73.
681, N/A 74.31 00 74..
62, NIA 75.80 00 75.
B3 N/A 78.23 0o 78.2
64 NIA 31,31 00 1.
85, NiA 34.99 .00 84,95
86. NIA B8.86 00 £8.86
67. NA 92 68 00 52.68
68. NIA 96.69 00 96.69
B9, NIA 100.76 .00 100.76
70. MA 104.69 .00 104.69
1. NIA 108.43 00 08.43
12, N/A 2.02 .00 12.02
3 /A 532 .00 15.32
4. NIA 7.75 00 17.75
5. NiA 11945 .00 18.45
76, NIA 121.07 .00 121.07
77, NIA 123.32 00 123.32
78.0 N/A 126.32 00 126.32
78.0 NIA 130.03 .00 130.03
80.0 NIA 134,67 00 13467
81.0 N/A 139.98 .00 139.98
82.0 NIA 143.96 00 143.96
B3.0 NIA 147.64 00 147.64
B4, N/A 150.72 00 150.72
B5, NIA 153.47 .00 153.47
86, NIA 155.60 .00 155.60
87, N/A 1567.789 .00 157.79
88. WA 160.24 00 160.24
89, NIA 162.75 00 162.75
50, MNIA 165.16 . 165.16
91, /A 167,88 .00 67.88
2. NIA 171.36 00 71.36
9_2. NiA 175.47 ELD 7547




. 24-IN OPEN PIPE.tmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:09:35

General Information:

Input file: ..... ) - SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-1\PIPE.spcC
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

Units: English

Analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/8/2011, Boring Number: B-1
Station number: Offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

D Depth No. of Blows Soil Type
(ft) (Blows/ft)

A1 0.00 3.00 3- Clean sand

2 2.50 6.00 3- Clean sand

3 5.00 3.00 3- Clean sand

4 7.50 6.00 3- Clean sand

5 10.00 8.00 3- Clean sand

6 12.50 8.00 3- Clean sand

7 15.00 3.00 3- Clean sand

8 17.50 4.00 3- Clean sand

9 20.00 5.00 3- Clean sand
10 22.50 4.00 3- clean sand
11 25.00 9.00 3- Clean sand
12 27.50 9.00 2- Clay and silty sand
13 30.00 8.00 2- Clay and silty sand
14 32.50 4.00 2- clay and silty sand
15 35.00 3.00 2- Clay and silty sand
16 37.50 3.00 2- Clay and silty sand
17 40.00 3.00 2- Clay and silty sand
18 42.50 6.00 2- Clay and silty sand
19 45.00 16.00 2- Clay and silty sand
20 47.50 17.00 2- clay and silty sand
21 50.00 6.00 2- Clay and silty sand
22 52.50 7.00 2- clay and silty sand
23 55.00 3.00 2- clay and silty sand
24 57.50 4.00 2- Clay and silty sand
25 60.00 3.00 2- Clay and silty sand
26 62.50 8§.00 2- cClay and silty sand
27 65.00 33.00 3- clean sand
28 67.50 40.00 3- Clean sand
29 70.00 36.00 3- Clean sand
30 72.50 39.00 3- Cclean sand
31 75.00 14.00 3- Clean sand
32 77.50 17.00 3- Clean sand
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Soil Type

3-Clean Sand
2-Clay and Silty Sand
3-Clean Sand
2-Clay and silty Sand

Ultimate

Pile
Capacit
(tons



(slalelelelalolelelelolalelscleo]leleleleleclaialslolelelolelalelialelolslelelslislelololeleolelelelelalelolelolclalalolalolalalelele]

139.
143.

153.

24-IN OPEN PIPE.tmp.txt
25.78

12.61 i 12
13.42 27.42 13,
14.51 29.65 14.
15.99 32.68 16.
17.28 36.03 18
12.44 35.02 17
12.48 37.61 18
11.89 39.84 19.
10.43 40.65 20.
9.00 41.10 20.
{02 41.26 20.
6.82 41.23 20.
6.48 41.18 20,
6.73 41.43 20.
7.69 42,39 21.
9.35 44 .05 22
11.42 46,12 23
13.60 48.30 24
154X 50.81 25
17.09 53.39 26.
17.59 55.89 27
17.28 58.34 29.
16.52 61.11 30.
15.61 64.12 32.
14.37 66.86 33.
12.83 69.24 34.
11.63 71.25 35
11.14 73.17 36.
I1.1% /.19 32
10.91 77.14 38.
10,48 78.83 39.
10.36 80.07 40.
10.96 81.12 40.
12.35 82.80 41.
15.79 87.12 43
21.51 94.15 47
28.47 101,99 50.
35.42 109.23 54.
42.13 116.44 58.
48,38 124.18 62.
54.14 132.37 66.
58.62 139.94 69.
61.98 146.97 73
62.09 150.96 75
62.34 155.02 '
62.54 159422 79,
62.65 163.42 81.
62.85 167.54 83
63.21 171.64 85
63.76 175.77 87
64.55 179.87 89
65.61 183.36 91
66.74 186.19 93
67.71 188.79 94
68.11 191.43 95
67.68 194.00 97
66.48 196.51 98.
64.33 199.00 99.
60.94 200.92 100.
56.14 200.10 100.
21,73 169.37 84.
22.27 173.00 86.
22.18 175.65 87.

220.



24-IN OPEN PIPE.tmp.txt

86.00 24.0 155.60 22.34 177.94 88.97 222.62
87.00 24.0 157.79 22.69 180.48 90.24 225.87
88.00 24.0 160.24 22.87 183.11 91.56 228.86
89.00 24.0 162.75 22.85 185.61 92.80 231.31
90.00 24.0 165.16 22.85 188.02 94.01 23372
91.00 24.0 167.88 22.71 190,59 95.30 236.01
92.00 24.0 171.36 22.24 193.60 96.80 238.09
93.00 24.0 175.47 21.47 196.94 98.47 239.89
NOTES

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 x THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.
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18-IN SQUARE CONCRETE PILES




SOIL BORING: B-1

18-IN SQUARE CONCRETE PILE

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TIP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) (TONS)
iI WA 0.7 28 6.45
2, N/A 0.68 .25 B.93
EX NiA 1.29 .06 0.35
4, YA 163 | 3
INYA 1.68 £1 12.30
N/A 1.74 .01 13.75
NIA 2.08 70 5. 78
NiA 21 1526 96
] NIA 356 1589 45
0. NIA 4.53 14,58 19.11
NIA .56 13.18 18,75
2. N/A 6. 2.16 18.77
i MN/A 7 85 _19.57
4, NIA . . 20.
NJA .61 47 21.08
16. NJA .79 13.24 2203
17. NIA A7 13.93 23.10
18, NIA .72 14.47 2418
19 m 0.35 1517 25.52
20, NIA 02 16.07 27.08
21.0 N/A .70 16.63 L3
22,0 NIA 2.33 16.64 28.97
23.0 MN/A 2.94 16.24 29.18
24| N/A 13.78 1548 29.26
25.0 NIA 14.87 14.40 29.28
26.0 IR 16.41 1347 29.88
27, NIA 18.54 13.00 31.55
28. N/A 22.77 0.7 33.48
26.0 /A 2568 10.49 36.17
30.0 NIA 28.36 323 37.59
310 NJA 30.73 792 38.65
32 NJA 32.60 0 39.30
33 N/A 33.97 5.65 39.61
M, MNIA 34.79 4.78 39.57
35. NiA 35.07 414 39.20
36 NIA 3507 391 38.97
37, N/A 35.07 412 39.19
38, NIA 35. 482 30.89
30, NJA 35.07 14 41.20
40, N/A 35. .B7 42.94
41, NJA 354 8.57 45.04
42, N/A 36.68 R AT 8!
43, N/A 38.72 45 _Bi.
44 NIA 4182 54 54.7¢
45 N/A 45.99 12.60 58.59
46. NIA 5075 205 62.80
47, N/A 55.50 1.63 67.22
48.0' N/A 60.37 1.19 71.57
49, N/A 64.14 0.68 74.82
50. N/A 66.74 10.14 76.88
1. MiA 68.81 81 78.63
52 NIA 711 68 80.69
53, NIA 73.20 .58 82.78
54. N/A 74.59 .30 83.89
55, WA 75.05 88 83.94
56. /A 75.33 53 83.86
57.0 NIA 76.15 827 84.42
58.0 NIA 77.38 .03 B6.42
50.0 NIA 78.22 13.08 91.30
60.0 NIA, 768.49 2051 98.00
61.0 NIA 79.01 2963 108.64
62.0 NUA 80.59 39.56 120.14
63.0 NIA B3.18 49 60 3278
64.0 NIA BE.63 57.54 44.17
65.0 NIA 90.91 63.18 154.09
6.0 __N/A 95.48 63 44 —158.93
67.0 NIA 89.85 64,24 164,00
€8.0 NiA 104.18 65.4 169.61
68.0 N/A 108.63 66 .46 175.08
70. NIA 13.45 66.91 180.36
71, NIA 18.55 67.06 185.61
72, N/A 2302 67.12 191.04
73.0 NIA 2931 B67.16 196.47
74.0 NIA 33.00 B67.90 200.80
75.0 N/A 34.74 69,60 204.34
76, N/A 36.44 70.81 207.25
17, A 39.38 70.35 209.73
78. /A 143.49 68.15 11,65
79. N/A 148.89 64.26 13.15
80. N/A 152.55 57.54 10.08
81, N/A 156.20 50.60 206.80
B2, NIA 161.16 44 55 5.71
83, NIA 66.19 6.91 183.09
84, NIA 70.50 1715 87.64
85, NIA 74.31 16.46 90.76
8. N/A 76.65 5.50 92.15
87. A 79.02 5 88 194.90
88 NIA 181.24 16.87 198.11
89 NIA 183.57 17.48 __201.04
0. NUA 185.96 17.48 203.44
91, NiA 188.93 17.23 206.1
92, NIA 183.17 16.66 209.8
83 NIA 198.39 15.72 2141
B4, MNiA 202.76 14.96 217.7.




) _ 1B-IN CONCRETE.tmp,txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:06:58

General Information:

Input Files; ... SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-1\CONCRETE.spcC
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

units: English

analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/8/2011, Boring Number: B-1
Station number: offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

ID Depth No. of Blows soil Type
(ft) (Blows/ft)

1 0.00 3.00 3- cClean sand

2 2.50 6.00 3- Clean sand

3 5.00 3.00 3- cClean sand

4 7.50 6.00 3- Clean sand

5 10.00 8.00 3- Clean sand

6 12.50 8.00 3- Clean sand

7 15.00 3.00 3- Clean sand

8 17.50 4.00 3- clean sand

9 20,00 5.00 3- Clean sand

10 22.50 4.00 3- Clean sand

11 25.00 9.00 3- Clean sand

12 27.50 9.00 2- Clay and silty sand
13 30.00 8.00 2- clay and silty sand
14 32.50 4.00 2- clay and silty sand
15 35.00 3.00 2- clay and silty sand
16 37.50 3.00 2- Clay and silty sand
17 40.00 3.00 2- clay and silty sand
18 42.50 6.00 2- clay and silty sand
19 45.00 16.00 2- clay and silty sand
20 47.50 17.00 2- clay and silty sand
21 50.00 6.00 2- clay and silty sand
22 52.50 7.00 2- Clay and silty sand
23 55.00 3.00 2- clay and silty sand
24 57.50 4,00 2- clay and silty sand
25 60.00 3.00 2- clay and silty sand
26 62.50 8.00 2- clay and silty sand
27 65.00 33.00 3- Clean sand
28 67.50 40.00 3- Clean sand
29 70.00 36.00 3- Clean sand
30 72.50 39.00 3- Clean sand
31 75.00 14.00 3- Clean sand
32 77 .50 17.00 3- Clean sand



18-IN CONCRETE.tmp.txt

soil Type

3-Clean Sand
2-Clay and Silty Sand
3-Clean Sand
%—C]ay and silty Sand

Ultimate

Pile
Capacit
(tons

33 80.00 21.00 3- Clean sand
34 82.50 24,00 2- Clay and silty sand
35 85.00 6.00 2- Clay and silty sand
36 87.50 8.00 2- clay and silty sand
37 90.00 7.00 2- clay and silty sand
38 92.50 20.00 2- clay and silty sand
39 95.00 8.00 2- cClay and silty sand
40 97.50 8.00 2- clay and silty sand
41 100.00 8.00 2- Clay and silty sand
42 100.01 0.00 5- cavity layer
Blowcount Average Per Soil Layer
Layer Starting Bottom Thickness Average
Num Elevation Elevation Blowcount
(ft) (ft) (ft) (Blows/ft)
1 0.00 -27.50 27.50 5.36
2 -27.50 -65.00 37.50 6.67
3 -65.00 -82.50 17.50 28.57
4 -82.50 -100.01 17:51 11.57
5 -100.01 -100.01 0.00 0.00
Driven Pile Data:
Pile unit weight = 150.00(pcf), Section Type: Square
Driven Pile Capacity:
Test Pile Ultimate Mobilized Estimated Allowable
P1Te width Side End Davisson Pile
Leng Friction Bearin Capacity Capacit
(in) (tons) (tons (tons) (tons
1.00 18.0 0.17 6.28 6.45 3.22
2.00 18.0 0.68 8.25 8.93 4.47
3.00 18.0 1.29 9.06 10.35 5.18
4.00 18.0 1.63 9.68 21,31 5.66
5.00 18.0 1.68 10.61 12.30 6.15
6.00 18.0 1.74 12.01 13.75 6.87
7.00 18.0 2.08 13.70 15.78 7.89
8.00 18.0 2.71 15.26 17.96 8.98
9.00 18.0 3.56 15.89 19.45 9.72
10.00 18.0 4.53 14.59 19.11 9,56
11.00 18.0 5.56 13.19 18. 7% 9.37
12.00 18.0 6.61 12.16 18.77 9.38
13.00 18.0 7.63 11.95 19.57 9.79
14.00 18.0 8.31 12.01 20.32 10.16
15.00 18.0 8.61 12.47 21.08 10.54
16.00 18.0 8.79 13.24 22.03 11.01
17.00 18.0 9.17 13.93 23.10 11.55
18.00 18.0 9.72 14.47 24.19 12.10
19.00 18.0 10.35 15.17 25.52 12.76
20.00 18.0 11.02 16.07 27.09 13.54
21.00 18.0 11.70 16.63 28.33 14.17
22.00 18.0 1Z2.33 16.64 28.97 14.49



12.94
13.78
14.87
16.41
18.54
2207
25.68
28.36
30.73
32.60
33.97
34.79
35.07
35.07
35.07
35.07
35.07
35.07
35.47
36.68
38.72
41.82
45.99
50.75
$5.:99
60.37
64.14
66.74
68.81
71.01
73.20
74.59
75.05
75.33
7615
7739
78.22
78.49
79.01
80.59
83.18
86.63
90.91
95.48
99.85
104.18
108.63
113.45
118.55
123.92
129.31
133.00
134.74
136.44
139.38
143.49
148.89
152.55
156.20
161.16
166.19
170.50
174.31

18-IN CONCRETE.tmp.txt

16.24
15.49
14.40
13.47
13.00
10.71
10.49
9.23
1492
6.70
5.65
4.78
4.14
3.91
4.12
4.82
6.14
7.87
9.57
11:15
12.45
12.94
12.60
12.05
11.63
11,19
10.68
10.14
9.81
9.68
9.58
9.30
8.88
8.53
8.27
3.03
13.08
20.51
29.63
39.56
49.60
57 .54
63.18
63.44
64.24
65.43
66.46
66.91
67.06
67.12
67.16
67.90
69.60
70.81
70.35
68.15
64.26
57.54
50.60
44.55
16.91
17.15
16.46

29.18
29.26
29.28
29.88
31.55
33.48
36.17
37.59
38.65
39.30
39.61
39.57
39.20
38.97
39.19
39.89
41.20
42.94
45.04
47 .83
51.18
54.76
58.59
62.80
67.22
71.57
74 .82
76.88
78.63
80.69
82.78
83.89
83.94
83.86
84.42
86.42
91.30
99.00
108.64
120.14
132.78
144.17
154.09
158.93
164.09
169.61
175.08
180.36
185.61
191.04
196.47
200.90
204.34
207.25
209.73
211.65
213.15
210.09
206.80
20871
183.09
187.64
190.76
Page 3

14.59
14.63
14.64
14.94
U827
16.74
18.08
18.79
19.33
19.65
19.81
19.79
19.60
19.49
19.60
19.94
20.60
21.47
22.52
23.91
23.59
27.38
29.30
31.40
33.61
35.78
37.41
38.44
39.31
40.35
41.39
41.95
41.97
41,93
42.21
43.21
45.65
49.50
54.32
60.07
66.39
72.08
77.05
79.46
82.05
84.81
87.54
90.18
92.81
95.52
98.24
100.45
102.17
103.63
104.87
105.82
106.58
105.04
103.40
102.86
91.55
93.82
95.38

61.66
60.24
58.09
56.83
57.56
54.90
3715
56.05
54.50
e L
50.90
49.14
47 .47
46.79
47.44
49.53
53.48
58.69
64.17
70.13
76.08
80.64
83.80
86.90
90.47
93.95
96.18
97.16
98.26
100.06
101.94
102.50
101.70
100.93
100.95
104.47
117.46
140.03
167.89
199.25
231.97
259.24
280.45
285.81
292.57
300.47
308.00
314.18
319.74
325.28
330.80
336.69
343.55
348.88
350.43
347 .95
341.67
325.17
307.99
294 .81
216.90
221.93
223.68



18-IN CONCRETE.tmp.txt

86.00 18.0 176.65 15.50 192.15 96.07 223.15
87.00 18.0 179.02 15.88 194,90 97.45 226.67
88.00 18.0 181.24 16.87 198.11 99.05 231.85
89.00 18.0 183.57 17.48 201.04 100.52 236.00
90.00 18.0 185.96 17.48 203.44 101.72 238.41
91.00 18.0 188.93 1723 206.16 103.08 240.63
92.00 18.0 193.17 16.66 209.83 104.91 243.14
93.00 18.0 198.39 15.72 214.11 107.06 245.56
94.00 18.0 202.76 14.96 217.72 108.86 247 .64

1, MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 x THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 x THE MOBILIZED END BEARING.
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24-IN SQUARE CONCRETE PILES




SOIL BORING: B-1

24-IN SQUARE CONCRETE PILE

TEST PILE ULTIMATE MOBILIZED ESTIMATED
FILE TP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) (TONS)
NIA 23 50 7
2. YA 0.82 .39 2
MN/A .50 42 9
4. NIA .82 AT .39
5. NIA 0 64 20.68
X N/A X 2017 22,32
7.0 NIA B4 21.49 2413
8.0 /A 54 .99 25.54
9.0 NIA 470 84 26.65
10, NIA 04 21.94 27.98
11 NIA 7.46 2207 29.53
12 N/A .04 2214 31.08
134 NIA 10.31 B7 31.98
14. NIA 22 21.66 32.88
15 NIA 60 2214 33.74
16.) NIA 11.84 22.E 3467
17 NIA 2.34 24 4 36.74
18.0 N/A 3.08 26.02 398.11
18.0 NIA 3.2 27.27 41.18
0.0 NIA 14, 28.04 42.86
1.0 NIA 72 28,60 44.32
2.0 NIA 56 20.09 45.65
3.0 NJA 38 2913 46.5
4. bR A9 2625 46.7
25, MNIA 86 26.47 46,43
26, N/A 2201 24.23 46.24
27, MNIA 24.87 220 46.88
28. MNIA 30.20 15.84 46.04
29 NIA 33.84 15.89 49.73
30 WA 37.81 1514 52.95
3. NiA 40.97 1328 54.24
32 NIA 4346 11.46 54,92
33. N/A 45.29 9.83 55.12
34, NIA 46.39 .68 55.07
35, NiA 46.75 .25 55.00
36. NIA 4B.75 57 55.32
37, NIA 46.75 78 56.54
38, NI& 46.75 11.90 58.66
30, NIA 48.75 14.53 61.29
40. NIA 46.75 17.31 64.07
41, NIA 47.29 20.00 67.29
[VX A 48,90 21.76 70.66
43.0 MNIA 51.63 2240 74.03
44.0 NIA 55.75 22.00 77.75
45.0 N/A 61,32 21.04 32.36
46.0 NIA 67.86 19.88 7.54
471 NiA 4.13 18.30 9242
48 N/A 80.50 1634 96.84
49, N/A 85.52 1481 100.33
50. NIA 86.89 1419 103.17
51.0 NIA TS 4.14 105.90
52.0 NiA 14.68 13,89 108.57
53.0 NIA 60 .34 10.84
54.0 N/A 9945 ; 2.65
55.0 NIA 100.07 13.9¢ 4.03
56.0 /A 100.44 15.6 6.1
57.0 NIA 101.54 21.46 123.00
£8.0 MNIA 103.19 31.13 134.32
59.0 NIA 04.29 43.46 147.75
B0. N/IA 04.86 56.72 161.37
61 N/A 05.36 70.41 175.76
62, NIA 07.45 8317 190.62
63. N/A 0.90 94.88 205.59
B4, NIA .51 103.92 219.42
65. A 121.22 111 44 232.66
66. NA 127.42 111.7C 239,
67. /A 133.87 112.17 246.04
68 NIA 141.14 11232 253.46
69.0 NIA 148.75 112.08 260.82
70.0 NIA 156.18 111.78 267.93
71.0 NIA 163.51 11148 274.98
72.0 NIA 170,74 11052 281.26
73.0 NIA 177.89 109.96 267.85
74.0 NiA 183.40 10.76 294.16
75. NJA 186.55 111.85 258.40
76, /A 188.68 112.52 301,20
T /A 191.81 112.46 304.28
78. NIA 196.02 11126 307.29
79. N/A 199,56 107.62 307.18
80, N/A 203.38 102.06 30546
81, NIA 08. 34.91 303.17
B2, M/A 214.88 B7.28 30217
B3. NIA 221.41 27 67 249.08
B4 N/A 226.65 28.36 255.01
B5. NIA 230.90 2825 259.15
B6. NIA 33. 28.44 262.32
87, N/A 2369 28.90 265.81
88, NiA 40.38 2812 269.50
B9. N/A 243.91 29.10 273.01
90, N/A 47.27 2910 276.37
91. N/A 251.30 289 280.22
92. N/A 256.93 28.32 28525
93, NIA 263.85 27.34 291.19




24-IN CONCRETE.tmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:08:01

General Information:

Input file: .....SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-1\CONCRETE.Spc
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

Units: English

Analysis Information:

Analysis Type: SPT

Soil Information:

Boring date: 11/8/2011, Boring Number: B-1
Station number: Offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

10 Depth No. of Blows So011 Type
(fo) (Blows/ft)

1 0.00 3.00 3- Clean sand

2 2.50 6.00 3- Clean sand

3 5.00 3.00 3- Clean sand

4 7.50 6.00 3- Clean sand

5 10.00 8.00 3- Clean sand

6 12.50 8.00 3- Clean sand

7 15.00 3.00 3- Clean sand

8 17.50 4.00 3- Clean sand

9 20.00 5.00 3- Clean sand

10 22.50 4.00 3- Clean sand

11 25.00 9.00 3- Clean sand
12 27.50 9.00 2- Cclay and silty sand
13 30.00 8.00 2- clay and silty sand
14 32.50 4.00 2- clay and silty sand
15 35.00 3.00 2- Clay and silty sand
16 37.50 3.00 2- clay and silty sand
17 40.00 3.00 2- Clay and silty sand
18 42.50 6.00 2- Clay and silty sand
19 45.00 16.00 2- clay and silty sand
20 47.50 17.00 2- cClay and silty sand
21 50.00 6.00 2- Clay and silty sand
22 52.50 7.00 2- Clay and silty sand
23 55.00 3.00 2- Clay and silty sand
24 57.50 4.00 2- Clay and silty sand
25 60.00 3.00 2- clay and silty sand
26 62.50 8.00 2- Clay and silty sand
27 65.00 33.00 3- clean sand
28 67.50 40.00 3- Clean sand
29 70.00 36.00 3- Clean sand
30 72.50 39.00 3- cClean sand
31 75.00 14.00 3- Clean sand
32 77.50 17.00 3- Clean sand



24-IN CONCRETE.tmp.txt

33 80.00 21.00 3- cClean sand
34 82.50 24.00 2- Cclay and silty sand
35 85.00 6.00 2- Clay and silty sand
36 87.50 8.00 2- clay and silty sand
37 90.00 7.00 2- clay and silty sand
38 92.50 20.00 2- cClay and silty sand
39 95.00 8.00 2- clay and silty sand
40 97.50 8.00 2- Clay and silty sand
41 100.00 8.00 2- Clay and silty sand
42 100.01 0.00 5- cavity layer
Blowcount Average Per Soil Layer
Layer Starting Bottom Thickness Average Soil Type
Num. Elevation Elevation Blowcount
(ft) (ft) Ft) (Blows/ft)
1 0.00 -27.50 27.50 5.36 3-Clean Sand
2 -27.50 -65.00 37.50 6.67 2-Clay and Silty Sand
3 -65.00 -82.50 17.50 28.57 3-Clean Sand
4 -82.50 -100.01 17.51 11.57 2-Clay and Silty Sand
5 -100.01 -100.01 0.00 0.00 5-
Driven Pile Data:
Pile unit weight = 150.00(pcf), Section Type: Square
Driven Pile Capacity:
Test Pile Ultimate M™Mobilized Estimated Allowable Ultimate
Pile width Side End Davisson Pile Pile
Length Friction Bearing Capacit Capacit Capacit
(fr) (in) (tons) (tons) (tons (tons (tons
1.00 24.0 0.23 12.50 1272 6.36 37+71
2.00 24.0 0.82 15.39 16.21 8.11 46.99
3.00 24.0 150 16.42 17.91 8.96 50.75
4.00 24.0 1.92 17.47 19.39 9.69 54.32
5.00 24.0 2.03 18.64 20.68 10.34 57.96
6.00 24.0 2.15 20.17 22.32 11.16 62.66
7.00 24.0 2.64 21.49 24.13 12.06 67.10
8.00 24.0 3.54 21.99 25.54 12.77 69.52
9.00 24.0 4.70 21.94 26.65 13.32 70.53
10.00 24.0 6.04 21.94 27.98 13.99 71.86
11.00 24.0 7.46 22.07 29.53 14.77 73.67
12.00 24.0 8.94 22.14 31.08 15.54 75.36
13.00 24.0 10.31 21.67 31.98 15.99 75.33
14.00 24.0 11.22 21.66 32.88 16.44 76.19
15.00 24.0 11.60 22.14 33.74 16.87 78.02
16.00 24.0 11.84 22.83 34.67 17.34 80.33
17.00 24.0 12.34 24.40 36.74 18.37 85.54
18.00 24.0 13.08 26.02 39.11 19.55 91.15
19.00 24.0 13.92 27.27 41.18 20.59 95.71
20.00 24.0 14.82 28.04 42 .86 21.43 98.93
21.00 24.0 15.72 28.60 44 .32 22.16 101.52
22.00 24.0 16.56 29.09 45.65 22.83 103.84
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17.38
18.49
19.96
22,01
24.87
30.20
33.84
37.81
40.97
43.46
45.29
46.39
46.75
46.75
46.75
46.75
46.75
46.75
47.29
48.90
51.63
875
61.32
67.66
74.13
80.50
85.52
88.99
91.75
94.68
97.60
99.45
100.07
100.44
101.54
103.19
104.29
104.66
105.35
107.45
110.90
115.51
121.22
127 .42
133.87
141.14
148.75
156.15
163.51
170.74
177.89
183.40
186.55
188.68
191.81
196.02
199.56
203.39
208.26
214.89
221.41
226.65
230.90

24-IN CONCRETE.tmp.txt
.

29.713 46.51 3.26
28.25 46.75 23.37
26.47 46.43 23,22
24.23 46.24 23.12
22.01 46.88 23.44
15.84 46.04 23.02
15.89 49.73 24.86
15.14 52.95 26.48
13.28 54.24 27.12
11.46 54,92 27 .46
9.83 55.12 27.56
8.68 55.07 27 33
8.25 55.00 27.50
8.57 55.32 27.66
9.79 56.54 28.27
11.90 58.66 29.33
14.53 61.29 30.64
17.31 64.07 32.03
20.00 67.29 33.65
21.76 70.66 35.33
22.40 74.03 37.02
22.00 77.75 38.88
21.04 82.36 41.18
19.88 87.54 43,77
18.30 92.42 46.21
16.34 96.84 48.42
14.81 100.33 50.17
14.19 103.17 51.39
14.14 105.90 3295
13.89 108.57 54.29
13.34 110.94 55.47
13.19 112.65 56.32
13.96 114.03 57.02
15.87 116.31 58.16
21.46 123.00 61.50
31.13 134.32 67.16
43.46 147.75 73.88
56.72 161.37 80.69
70.41 175.76 87.88
83.17 190.62 95.31
94.68 205.59 102.79
103.92 219.42 109.71
111.44 232.66 116.33
111.70 239.11 119.56
112.17 246.04 123.02
112.32 253.46 126.73
112.08 260.82 130.41
111.78 267.93 133.96
111.48 274.98 137.49
110.52 281.26 140.63
109.96 287 .85 143.92
110.76 294.16 147.08
111.85 298.40 149.20
112.52 301.20 150.60
112.46 304.28 152.14
111.26 307.29 153.64
107.62 307.18 153.59
102.06 305.46 152.73
94,91 303.17 151.59
87.28 302.17 151.08
27.67 249.08 124.54
28.36 255.01 127.50
28.25 259.15 129.58
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104.78
103.25
99,38
94.71
90.89
77.72
81.50
83.24
80.80
77 .85
74.79

72.42

71.50
72.45
76.12
82.47
90.36
98.70
107.30
114.18
118.83
121.75
124.43
127.29
129.02
129.52
129.95
131.55
134.18
136.36
137.61
139.03
141.94
148.05
165.91
196.59
234 .68
274.81
316.57
356.96
394,95
427.25
455,53
462.51
470.38
478.10
484.98
491.48
497.94
502.31
507.77
515.68
522.10
526.25
529.20
529.81
522.42
509.59
493.00
476.74
304.41
311.73
315.64



24-IN CONCRETE.tmp.tXxt

86.00 24.0 233.88 28.44 262.32 131.16 319.20
87.00 24.0 236.91 28.90 265.81 132.90 323.60
88.00 24.0 240.38 29.12 269.50 134.75 327.75
89.00 24.0 243.91 29.10 273.01 136.51 331.21
90.00 24.0 247.27 29.10 276.37 138.18 334.56
91.00 24.0 251.30 28.91 280.22 140.11 338.04
92.00 24.0 256.93 28.32 285.25 142.63 341.89
93.00 24.0 263.85 27.34 291.19 145.60 345.87

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 x THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.

Page 4



SOIL BORING B-2




HP 14X73 H-PILES




SOIL BORING: B-2
HP 14X73 STEEL H-PILE

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) {FT) (TONS) [TONS) (TONS)
NiA 0.00 00 00
NIA 0.00 .00 .00
NIA 0.00 .00 .00
NIA 0.00 .00 .00
| NIA 0.00 .00 .00
[ N/A 0.00 .00 .00
g N/A 0.00 .00 .00
8. NiA 0.00 .00 .00
9. NiA .00 .00 .00
10.4 NIA .00 .00 .00
114 NIA .00 .00 .00
12, NIA 00 .00 00
13, WA .00 .00 .00
4| NIA 00 .00 .00
NIA .00 .00 .00
MIA 00 .00 .00
| NIA 0.00 .00 .00
18. NIA 0.00 .00 .00
194 NiA 0.00 .00 .00
20. NIA 0.00 .00 .00
21, NIA 0.00 00 .00
22, NiA 0.00 .00 .00
23/ N/A 05 .00 .05
24, NIA 0.48 .00 .49
25 NIA 37 .66 .02
26. NIA 212 73 86
27. NIA 265 99 65
28, MNIA 328 145 4.74
29 NIA 414 204 6.18
30. NiA 7.48 2351 30.99
314 N/A [X 23.54 32.38
32 NIA 0.31 23.54 33.85
33 NIA 85 23.25 35.10
34/ NIA 311 23.03 36.14
35, N/A 4.06 22.92 36.98
36. NIA 4.84 22.75 37.59
37 NiA 15.59 22.51 38.10
38, NIA 16.30 22.15 3845
39, MNIA 16.92 21.33 38.25
40, NIA 17.43 19.94 37.38
41.0 NiA 17.89 18.23 36.12
42.0 NIA 18.35 16.56 3492
430 NIA 18.81 28 14.09
44.0 NiA 19.22 474 33.96
45, /A, 19.57 4.67 14.24
46| NIA 19.95 14.62 14.57
47 A 20.44 4.51 14.95
48. A 21.02 448 35.50
49 NIA 21.58 1522 36.80
50. NIA 2212 17.74 39.86
51 NIA 2267 2192 44.60
52, NA 2328 27.65 50.
53. NIA 2398 34.84 58.
54.0 NIA 2515 41.76 6.
55.0 NIA 26.81 45.52 72.33
56.0 MNIA 28.97 4594 74.91
57,4 NiA 3163 44.88 76.50
58. MIA 34,63 A43.42 78.05
59, MrA a7.05 42.88 79.93
60 NIA 874 42,32 B80.96
61 NiA 40.10 40.60 80.7
62, NIA 41.58 38.19 79.77
63 NIA 43.09 3532 78.4
£4. A A8 32.39 76.58
65. NIA 44.82 29.57 74.40
661 NA 4541 26.48 71.89
67, NIA 46.40 29 69.31
68. NIA 47.72 91 48.63
69 NIA 48.96 .92 49.88
70. NIA _50.13 95 51.08
! NiA 514 a7 5244
NIA 53,08 0 54.07
J NIA 54, .07 55.98
4, N/A 56. .14 57.75
75, N/A 58.0 .18 59.17
76. NIA 50.49 11 60.60
77, NIA 61.43 03 62.48
78, NiA 63.69 93 64.62
79, NIA 65,46 .86 66.32
B0 NIA 66.58 82 67.40
B1. A 67.38 79 68.17
B2, NIA 68.18 75 68.93
B3, NIA 68.96 73 69.69
84 NiA 69.69 73 70.42
B85, NiA 70.35 70 71.05
B6. NJA 71.10 63 7173
87. NIA 7210 _ .53 72.63
88 NIA 7325 46 73.71
B9, NiA 74.00 45 74.45
90. NI 4.26 49 74.76
1. N/A 74.49 .55 75.08
92, N/A 75.16 .59 75.75
93, NIA 76.20 .63 76.83
94, N/A 77.36 66 78.02
95, NIA 78.57 .69 79.26




: HP14x73 OQUTPUT.tmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:13:04

General Information:

Input File: cass SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-2\HP14x73.spc
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

units: English

Analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/9/2011, Boring Number: B-2
station number: Offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

iD Depth No. of Blows Soil Type
(ft) (Blows/ft)
1 0.00 3.00 5- cavity layer
2 2.50 2.00 5- cavity layer
3 5.00 17.00 5- cavity layer
4 7.50 21.00 5- cavity layer
5 10.00 10.00 5- cavity layer
6 12.50 5.00 S- cavity layer
7 15.00 6.00 5- cavity layer
8 17.50 5.00 5- cavity layer
9 20.00 4.00 5- cavity layer
10 22.50 4.00 5- cavity layer
11 25.00 7.00 2- clay and silty sand
12 27.50 8.00 2- clay and silty sand
13 30.00 20.00 3- clean sand
14 32.50 24.00 3- clean sand
15 35.00 12.00 3- cClean sand
16 37.50 11.00 3- clean sand
17 40.00 7.00 3- clean sand
18 42.50 7.00 3- Clean sand
19 45.00 5.00 3- Clean sand
20 47.50 9.00 3- Clean sand
21 50.00 8.00 3- Clean sand
22 52.50 10.00 3- cClean sand
23 55.00 29.00 3- Clean sand
24 57.50 52.00 3- Clean sand
25 60.00 20.00 3- Clean sand
26 62.50 24.00 3- Clean sand
27 65.00 6.00 3- Clean sand
28 67.50 9.00 2- Clay and silty sand
29 70.00 8.00 2- Clay and silty sand
30 72.50 14.00 2- Clay and silty sand
31 75.00 8.00 2- clay and silty sand
32 77.50 18.00 2- Clay and silty sand
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HP14x73 OUTPUT.tmp.txt

33 80.00 5.00 Clay and silty sand
34 82.50 5.00 2- clay and silty sand
35 85.00 4.00 2- cClay and silty sand
36 87.50 8.00 2- Clay and silty sand
37 90.00 3.00 2- Clay and silty sand
38 92.50 7.00 2- Clay and silty sand
39 95.00 8.00 2- Clay and silty sand
40 97.50 9.00 2- Clay and silty sand
41 100.00 9.00 2- Clay and silty sand
42 100.01 0.00 5- cavity layer

Blowcount Average Per Soil Layer

Layer Starting Bottom Thickness Average soil Type
Num. Elevation Elevation Blowcount
(ft) (L) (fo) (Blows/ft)
1 0.00 -25.00 25.00 7.70 5-void
2 -25.00 -30.00 5.00 7.50 2-Clay and silty sand
3 -30.00 -67.50 37.50 16.27 3-Clean Sand
4 -67.50 -100.01 32.51 8.15 2-Clay and silty Sand
5 -100.01 -100.01 0.00 0.00 5-

priven Pile Data:

Pile unit weight = 490.00(pcf), Section Type: H-Section

Driven Pile Capacity:

Test Pile Ultimate Mobilized Estimated Allowable Ultimate

Pile width Side End Davisson Pile Pile
Length Friction Bearin Capacit Capacit Capacit
(ft) (in) (tons) (tons (tons (tons (tons
1.00 14.6 0.00 0.00 0.00 0.00 0.00
2.00 14.6 0.00 0.00 0.00 .00 0.00
3.00 14.6 0.00 0.00 0.00 0.00 0.00
4.00 14.6 0.00 0.00 0.00 0.00 0.00
5.00 14.6 0.00 0.00 0.00 0.00 0.00
6.00 14.6 0.00 0.00 0.00 0.00 0.00
7.00 14.6 0.00 0.00 0.00 0.00 0.00
8.00 14.6 0.00 0.00 0.00 0.00 0.00
9.00 14.6 0.00 0.00 0.00 0.00 0.00
10.00 14.6 0.00 0.00 0.00 0.00 0.00
11.00 14.6 0.00 0.00 0.00 0.00 0.00
12.00 14.6 0.00 0.00 0.00 0.00 0.00
13.00 14.6 0.00 0.00 0.00 0.00 0.00
14.00 14.6 0.00 0.00 0.00 0.00 0.00
15.00 14.6 0.00 0.00 0.00 0.00 0.00
16.00 14.6 0.00 0.00 0.00 0.00 0.00
17.00 14.6 0.00 0.00 0.00 0.00 0.00
18.00 14.6 0.00 0.00 0.00 0.00 0.00
19.00 14.6 0.00 0.00 0.00 0.00 0.00
20.00 14.6 0.00 0.00 0.00 0.00 0.00
21.00 14.6 0.00 0.00 0.00 0.00 0.00
22.00 14.6 0.00 0.00 0.00 0.00 0.00
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HP14x73 OUTPUT.tmp.txt
0.00 0.05

23.00 14.6 0.05 . 0.03 0.05
24.00 14.6 0.49 0.00 0.49 0.25 0.49
25.00 14.6 137 0.66 2.02 1.01 3.34
26.00 14.6 y B 0.73 2.86 1.43 4.32
27.00 14.6 2.65 0.99 3.65 1.82 5.64
28.00 14.6 3.28 1.45 4.74 2.3¢ 7.64
29.00 14.6 4.14 2.04 6.18 3.09 10.25
30.00 14.6 7.48 23.51 30.99 15.50 54.51
31.00 14.6 8.83 23.54 32.38 16.19 55.92
32,00 14.6 10.31 23.54 33.85 16.92 57.39
33.00 14.6 11.85 2325 35.10 17.55 58.35
34.00 14.6 13.:01 23.03 36.14 18.07 59,17
35.00 14.6 14.06 22.92 36.98 18.49 59,91
36.00 14.6 14,84 22.75 37.5%9 18.79 60.34
37.00 14.6 15.59 22,31 38.10 19.05 60.61
38.00 14.6 16.30 22.15 38.45 19.23 60.61
39.00 14.6 16.92 21.33 38.25 19.12 59.58
40.00 14.6 17.43 19.94 37.38 18.69 57.32
41.00 14.6 17.89 18.23 36.12 18.06 54.35
42.00 14.6 18.35 16.56 34.92 17.46 51.48
43.00 14.6 18.81 15.28 34.09 17.05 49.37
44,00 14.6 19.22 14.74 33.96 16.98 48.71
45.00 14.6 3. 57 14.67 34.24 17.12 48.91
46.00 14.6 19.95 14.62 34.57 17.29 49.19
47.00 14.6 20.44 14.51 34.95 17.48 49.46
48.00 14.6 21.02 14.48 35.50 17.75 49.98
49.00 14.6 21.58 35,22 36.80 18.40 52.01
50.00 14.6 22.12 17.74 39.86 19.93 57.61
51.00 14.6 22,67 21.92 44 .60 22.30 66.52
52.00 14.6 23.28 27.65 50.93 25.47 78.58
53.00 14.6 23.99 34.84 58.83 29.42 93.67
54,00 14.6 25.15 41.76 66.91 33.45 108.66
55.00 14.6 26.81 45.52 72.33 36.16 117.84
56.00 14.6 28.97 45.94 74.91 37.45 120.85
57.00 14.6 31.63 44 .88 76.50 38.25 121.38
58.00 14.6 34.63 43.42 78.05 39.03 121.47
59.00 14.6 37.05 42.88 79.93 39.96 122.80
60.00 14.6 38.74 42.22 80.96 40.48 123.18
61.00 14.6 40.10 40.60 80.71 40.35 121.31L
62.00 14.6 41.58 38.19 79.77 39.88 117.96
63.00 14.6 43.09 35.32 78.41 39.20 113.73
64.00 14.6 44,19 32.39 76.58 38.29 108.98
65.00 14.6 44 .82 29.57 74.40 37.20 103.97
66.00 14.6 45.41 26.48 71.89 35.95 98.37
67.00 14.6 46.40 22.91 69.31 34.66 92.22
68.00 14.6 47.72 0.91 48.63 24.32 50.45
69.00 14.6 48.96 0.92 49.88 24.94 $1.73
70.00 14.6 50.13 0.95 51.08 25.54 52.98
71.00 14.6 51.47 0.97 52.44 26.22 54.37
72.00 14.6 53.06 1.01 54.07 27.03 56.08
73.00 14.6 54.91 1.07 55.98 27.99 58.13
74.00 14.6 56.61 1.14 57.75 28.87 60.02
75.00 14.6 58.01 1.16 59.17 29.58 61.48
76.00 14.6 59.49 i W | 60.60 30.30 62.83
77.00 14.6 61.43 1.03 62.46 31,23 64.52
78.00 14.6 63.69 0.93 64.62 32,31 66.48
79.00 14.6 65.46 0.86 66.32 33.16 68.04
80.00 14.6 66.58 0.82 67.40 33.70 69.04
81.00 14.6 67.38 0.79 68.17 34.08 69.74
82.00 14.6 68.18 0.75 68.93 34.46 70.43
83.00 14.6 68.96 0.73 69.69 34.85 71.16
84.00 14.6 69.69 0.73 70.42 35.21 7i.87
85.00 14.6 70.35 0.70 71.05 35.53 72.46
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HP14x73 OUTPUT. tmp.txt

86.00 14.6 71.10 0.63 L3 35.86 72.98
87.00 14.6 72.10 0.53 72,63 36.32 73.69
88.00 14.6 73.25 0.46 73.71 36.85 74.62
89.00 14.6 74.00 0.45 74.45 37.23 13535
90.00 14.6 74.26 0.49 74.76 37.38 75.74
91.00 14.6 74.49 0.55 75.05 3752 76.15
92.00 14.6 75.16 0.59 75.75 37.88 76.94
93.00 14.6 76.20 0.63 76.83 38.42 78.09
94.00 14.6 1 +36 0.66 78.02 39.01 79.34
95.00 14.6 78.57 0.69 79.26 39.63 80.65
NOTES

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4, ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 x THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.
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24-IN STEEL PIPE PILES




SOIL BORING: B-2

24-IN STEEL PIPE PILE (OPEN-ENDED)

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TIP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) {TONS)
- — NIA .00 .00 .00
2. N/A .00 .00 .00
3. MN/A .00 .00 00
4. N/A .00 00 .00
5. _NiA .00 00 .00
6. N/A .00 00 00
| N/A .00 .00 .00
8. /A .00 .00 .00
8.0 N/A .00 .00 .00
10.0 h/A .00 .00 Y
1 NIA .00 00 .00
12 NA .00 00 .00
KE NIA .00 00 .00
4 NIA .00 00 .00
15. NIA .00 .00 .00
16. A .00 .00 .00
17, NIA .00 .00 .00
18.] NIA 00 .00 .00
19. MN/A .00 .00 .00
200 _NiA .00 00 .00
21.0 NiA .00 00
22.0 A .0C .00
23.0 NIA L1 .00 ¥
240 MN/A 0 .00 .
25( N/A 28 00 2.81
26. A 468 00 4.68
210 NIA 8.22 00 .22
280 N/A 7.83 00 7.83
29.0 NIA 9.69 .00 69
30 MIA 15.37 .00 15.37
31 NiA 18.28 .00 18.28
32, NIA 2135 .00 21.35
33 NIA 4.51 .00 74.51
34. NIA 27.18 00 27.18
35. N/A 29.26 .00 29.26
38, MA 31.01 .00 .01
37, MY A, 32.71 .00 32.711
38. NIA 34.33 .00 34.33
39. /A 3573 00 3573
40 NIA 36.88 00 36.88
41. NIA 37.91 00 37.91
42, INIA 38.94 .00 38.94
43, N/A_ 39.95 .00 39.95
44, N/A 40.84 00 40,84
45, N/A 41.44 .00 41.44
46. NIA 4227 .00 4227
47 NIA 43.10 .00 43.10
4B NIA 43.76 .00 4376
49, NIA 45.05 00 45.05
50. NIA 46.28 .00 46.28
51. MNIA 47.54 00 47.54
52.0 NIA _ 48.92 .00 48,92
53.0 NIA 50.51 .00 50.51
54.0 NIA 52.86 00 52.86
550 MN/A 56.07 .00 56.07
56.0 NIA 59.85 .00 59.85
57.0 NIA 63.88 .00 63.89
58.0 NIA 668.10 .00 68.10
59.0 NIA 71.81 .00 71.81
B0 NIA 74.92 .00 74,982
61.0 NIA 77.81 .00 77.81
B2.0 MNiA 80.87 .00 B0.B7
63.0 N/A 83.95 00 83,95
64.0 NIA 86.25 00 86.25
65.0 MN/A 87.61 .00 B87.61
86, NIA 88,86 .00 58.86
B7. NIA 90.83 .00 90,83
68 N/A 94.81 .00 94.8
6.1 NIA 97.43 00 97.43
70.0 NIA 99.96 .00 99.86
7.0 NA 102.49 00 102.48
72.0 NIA 105.29 00 105.29
730 NIA 108.74 .00 108.74
74.0 N/A 112.22 00 112.22
75.0 N/A 11522 00 115.22
76.0 NA 118.03 .00 18.03
770 NIA 21.51 .00 121.51
78.0 MNIA 2545 .00 12545
79.0 NIA 28,84 .00 28.64
BO.C NIA 130.86 0.00 30.86
81, NIA 132.59 0.00 132.59
[-7d N/A 134.33 .00 134.33
83, N/A 136.08 .00 136.06
840 NIA 137.68 00 137.68
850 NIA 39.2 0. 39.20
86. NiA 40.87 0.00 40.87
87, NiA 42.94 0.0 42.94
B8. NIA 145.25 0 45.25
89 NiA 146.74 .00 46.74
a0. NIA 147.24 00 47.24
91, _NIA 147.69 .00 47.69
92 NIA 149.04 .00 49.04
93, N/A 151.18 0.00 151.19




. 24-IN OPEN PIPEtmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:13:59

General Information:

Input file: ..... ) - SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-2\PIPE.Spc
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

Units: English

Analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/9/2011, Boring Number: B-2
Station number: offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

iD Depth No. of Blows soil Type
(fr) (Blows/ft)

1 0.00 3.00 5- cavity layer

2 2.50 2.00 5- cavity layer

3 5.00 17.00 5- cavity layer

4 7.50 21.00 5- cavity layer

E 10.00 10.00 5- cavity layer

6 12.50 5.00 5- cavity layer

7 15.00 6.00 5- cavity layer

8 17.50 5.00 5- Cavity layer

9 20.00 4.00 5- cavity layer
10 22.50 4.00 5- Cavity layer
i i 25.00 7.00 2- Cclay and silty sand
12 27.50 8.00 2- Clay and silty sand
13 30.00 20.00 3- Clean sand
14 32.50 24.00 3- clean sand
15 35.00 12.00 3- clean sand
16 37.50 11.00 3- cClean sand
17 40.00 7.00 3- Cclean sand
18 42.50 7.00 3- clean sand
19 45.00 5.00 3- clean sand
20 47.50 9.00 3- Clean sand
21 50.00 8.00 3- Clean sand
22 52.50 10.00 3- clean sand
23 55.00 29.00 3- Clean sand

24 57.50 52.00 3- Clean sand
25 60.00 20.00 3- clean sand
26 62.50 24.00 3- Clean sand
27 65.00 6.00 3- Clean sand
28 67.50 9.00 2- Clay and silty sand
29 70.00 8.00 2- Clay and silty sand
30 72.50 14.00 2- Clay and silty sand
31 75.00 8.00 2- Clay and silty sand
32 77.50 18.00 2- clay and silty sand
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Starting
Elevation
(ft)

24-IN OPEN PIPEtmp.txt
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.00 2-
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and
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silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand
silty sand

Cavity layer

Blowcount Average Per Soil Layer

Bo
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Elevation

(fod

Thic

Driv

en

Pile Data:

kness  Average
Blowcount
(ft) (Blows/ft)
25.00 7.70
5.00 7.50
37.50 16.27
32.51 8.15
0.00 0.00

Pile unit weight = 490.00(pcf), Section Type: Pipe

Driven Pile Capacity:

Test

P
Len
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el el e el
NV W

I RO N s i
N = OO o

=t =
HOoOWw~oVT AW =

ile
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width
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A
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Ultimate Mobilized Estimated Allowable
Davisson

Side
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Soil Type

S5-void

2-Clay and silty Sand
3-Clean Sand

g—c1ay and Silty Sand
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T I
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24-IN OPEN PIPEtmp.txt
0.11

0.00 0.06 0,11
0.00 1.01 0.51 1.01
2.70 ¥edl 2.76 10.90
4.49 9.17 4.58 18.14
5.97 12.19 6.10 24.12
7.50 5«33 7.66 30.33
9.28 18.97 9.49 37.54
14.73 30.10 15.05 59.55
1751 35.79 17.90 70.82
20.46 41.82 20.91 82.75
23.49 48.00 24,00 94.98
26.04 53.22 26.61 105.30
28.04 57.29 28.65 113.36
29,72 60.74 30.37 120.18
31.35 64.07 32.03 126.77
32.90 67 .24 33.62 133.04
34,24 69.97 34.99 138.46
35,33 72.23 36.11 142.92
36.33 74.24 37.12 146.91
37.32 76.26 38.13 150.90
38.29 78.24 39.12 154.82
39.14 79.98 39.99 158.25
39.71 81.15 40.57 160.57
40.51 82.78 41.39 163.79
41.30 84.40 42,20 167.01
41.93 85.69 42.84 169.56
43.17 88.22 44.11 174.57
44 .35 90.63 45.32 179.34
45.56 93.10 46.55 184.22
46.88 95.80 47.90 189.56
48.40 98.91 49.46 195.72
50.66 103.52 51.76 204.83
53.73 109.81 54.90 217 27
YES o 117.20 58.60 231.91
61.23 125,12 62.56 247 .58
65.26 133.36 66.68 263.88
64.32 136.13 68.07 264.78
61.43 136.35 68.18 259.22
58.59 136.40 68.20 253.57
55.35 136.21 68.11 246.90
51.75 135.70 67.85 239.20
49.15 135.40 67.70 233.71
48.15 135.75 67.88 232.05
48.12 136.98 68.49 233.22
47.90 138.73 69.36 234.52
20.06 114.87 57.44 155.00
20.06 117.49 58.75 157.61
20.72 120.68 60.34 162.12
21T 124,26 62.13 167.79
2432 127.61 63.80 172.24
22.42 131.17 65.58 176.02
21.98 134.20 67.10 178.17
21.31 136.52 68.26 17913
20.53 138.56 69.28 179.62
19,55 141.06 70.53 180.16
18.28 143.74 71.87 180.30
17.24 145.87 72.94 180.35
16.75 147.60 73.80 181.10
16.64 149.24 74.62 182.52
16.21 150.54 75.27 182.96
15.36 151.41 75.71 182.13
14.57 152,25 76.12 181.38
14.28 153.48 76.74 182.03
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24-IN OPEN PIPEtmp.txt

86.00 24.0 140.87 14.34 155.20 77.60 183.88
87.00 24.0 142.94 14.31 157.25 78.62 185.86
88.00 24.0 145.25 14.09 159.34 79.67 187.52
89.00 24.0 146.74 14.04 160.78 80.39 188.85
90.00 24.0 147.24 14.43 161.67 80.83 190.53
91.00 24.0 147.69 15.05 162.74 81.37 192.83
92.00 24.0 149.04 15.39 164.43 82.21 195.20
93.00 24.0 151.19 15-2% 166.44 83.22 196.95

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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,

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 X THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.
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18-IN SQUARE CONCRETE PILES




SOIL BORING: B-2

18-IN SQUARE CONCRETE PILE

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
(FT) (FT) (TONS) (TONS) (TONS)
WA 0.00 00 0.00
2, NIA 0.00 00 00
; NIA 0.00 00 .00
4 N/A 0.00 00 .00
3 NIA 00 00 .00
[ NIA 0.00 00 00
7. N/A 0.00 .00 .00
B NIA 0.00 00 .00
X NIA .00 00 .00
10.0 NiA 00 00 .00
0 N/A .00 .00 .00
2. NIA .00 00 ).00
13, NIA .00 .00 00
4] NIA 0.00 00 .00
15 N/A 0.0( 00 .00
16. N/A 0.0 60 .00
174 NiA 0.0 00 .00
18. N/A 0.0¢ 00 00
19, NIA 0.0 I 00
20.0 NIA 0.00 01 .00
21.0 /A 0.00_ 0t .00
22.0 N/A 0.00 00 .00
230 NIA 0.12 00 12
240 NIA 1.04 00 1.04
25 N/A 2.90 1324 16.14
26. NIA 4.64 1415 18.78
27. NIA 80 17.03 2293
28, NIA 23 2178 29.00
29, NIA 3,97 2604 35,80
0. NIA 15.91 3489 50.80
3. N/A 18.87 34 B9 53.76
32 NiA 22.06 452 56.59
3. NIA 2537 3381 59.18
34, N/A 28.10 33.30 1.40
35, N/A 30,16 33.08 3.25
36. NIA 31,84 33.02 4.86
37, NIA 33.46 32.84 66.30
38, NIA 35.0 3258 67.59
39, NIA 36.35 3231 68.66
40, NiA 37,46 31.96 69.42
41, N/A 38.46 313 69.77
4z, NJA 30.48 30.3 69,77
43, NJA 40.44 29.12 69.57
44. NIA 41.32 27.76 69.08
45, NA 42,08 2632 66.41
46, NIA 4292 25.44 68.36
47, NIA 43,97 25.14 69.11
48 NIA 4527 2572 0.94
49, NiA 46.44 2848 4.9
50. NIA 47 3355 1.4
51. NIA 48 40.84 89.7
52, NIA kP 50.57 100.70
: NIA 1,67 6070 11237
54.0 NIA 4.18 66.71 120.89
56.0 N/A 5777 68.4 126.19
56.0 NIA 62,44 66.44 130.88
57.0 NJA 66.20 67.79 135.98
56.0 NIA 74.70 65.99 140.69
58,0 NJA 7.5 63 43 14338
60.0 NIA 8359 60.51 44.11
B1. NiA 86. 57.68 144.24
62 N/A 89.75 54.47 44.22
63, NIA 93.01 51.02 44.03
B4 NIA 95.41 4838 4379
5. NIA 96.78 46.65 43.43
66. NIA 96.04 ) 42.98
67.0 N/A 100.13 4271 42.84
68.0 NIA 02.92 441 117.33
9.0 N/A 0571 4.60 20.
70.0 NIA 08.39 454 22.92
71. N/A 31 453 26.24
2, NIA 439 15.66 130.05
73, NIA 7.88 6.73 34.61
7. N/A 35 06 38.41
75, NiA 124.2 .55 40.86
76. NIA A 15.82 43.26
77. NiA 1.54 4.84 46.39
78. NIA 36,34 1358 49.92
79, N/A 140.10 12.51 152.61
80. N/A 142,52 1186 154.38
81, NIA 144.27 11.66 155.93
82, NIA 146.01 172 157.73
83, NIA 147.73 1175 159.48
B4 NIA 149.33 1123 160.56
85, WA 150.80 10.20 161.00
6. NiA 152,45 539 161.84
87, NI& 154.58 00 163.58
85, NIA 157.02 78 165.80
89, N/A 168,61 .58 167.20
50. N/A 156.17 54 167.71
91, NIA 169.67 68.48
92, N/A 61,08 24 70.32
93.0 NIA 63.30 67 72.97
94,0 NIA 85.74 10.05 75.79




i 18-IN CONCRETE.tmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:10:25

General Information:

mput flle: :.is+. SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-2\CONCRETE.spcC
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

units: English

Analysis Information:

Analysis Type: SPT

soil Information:

Boring date: 11/9/2011, Boring Number: B-2
station number: Offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

D Depth No. of Blows Ssoil Type
(ft) (Blows/ft)
1 0.00 3.00 5- cavity layer
2 2.50 2.00 5- cavity layer
3 5.00 17.00 5- cavity layer
4 7.50 21.00 5- cavity layer
5 10.00 10.00 5- cavity layer
6 12.50 5.00 5- cavity layer
7 15.00 6.00 5- cavity layer
8 17.50 5.00 5- cavity layer
9 20.00 4.00 5- cavity layer
10 22.50 4.00 5- cavity layer
p ) 25.00 7.00 2- clay and silty sand
12 27.50 8.00 2- clay and silty sand
13 30.00 20.00 3- clean sand
14 32.50 24.00 3- Clean sand
15 35.00 12.00 3- Clean sand
16 37.50 11.00 3- clean sand
17 40.00 7.00 3- Clean sand
18 42.50 7.00 3- Clean sand
19 45.00 5.00 3- Clean sand
20 47.50 9.00 3- Clean sand
P b 50.00 8.00 3- Clean sand
22 52.50 10.00 3- Clean sand
23 55.00 29.00 3- clean sand
24 57.50 52.00 3- cClean sand
25 60.00 20.00 3- cClean sand
26 62.50 24.00 3- Clean sand
27 65.00 6.00 3- Clean sand
28 67.50 9.00 2- clay and silty sand
29 70.00 8.00 2- cClay and silty sand
30 72.50 14.00 2- Clay and silty sand
31 75.00 8.00 2- Clay and silty sand
32 77.50 18.00 2- clay and silty sand
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1B8-IN CONCRETE.tmp.txt
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Pile Data:

25.00
5.00
37.50
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Pile unit weight = 150.00(pcf), Section Type: Square
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23.00
24.00
25.00
26.00
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28.00
29.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
37.00
38.00
39.00
40.00
41.00
42.00
43.00
44.00
45.00
46.00
47.00
48.00
49.00
50.00
51.00
52.00
53.00
54.00
55.00
56.00
57.00
58.00
59.00
60.00
61.00
62.00
63.00
64.00
65.00
66.00
67.00
68.00
69.00
70.00
71.00
72.00
73.00
74.00
75.00
76.00
77 .00
78.00
79.00
80.00
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82.00
83.00
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85.00
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30.16
31.84
33.46
35.01
36.35
37.46
38.46
39.46
40.44
41.32
42.09
42.92
43,97
45,22
46,44
47.61
48.81
50.12
51.67
54.18
57.77
62.44
68.20
74.70
79.95
83.59
86.56
89.75
93.01
95.41
96.78
98.04
100.13
102.92
105.71
108.39
NI, 35
114.39
117.88
121.35
124.31
127 .44
131.54
136.34
140.10
142.52
144 .27
146.01
147.73
149.33
150.80

18-IN CONCRETE.tmp.txt

0.00
0.00
13.24
14.15
17.03
21.78
26!94
34.89
34.89
34.52
33.81
33.30
33.09
3302
32.84
32.58
32,31
31.96
31.31
30.31
29.13
27 .76
26.32
25.44
25.14
2.7 2
28.48
33.55
40.94
50.57
60.70
66.71
68.43
68.44
67.79
65.99
63.43
60.51
57.68
54.47
51.02
48.38
46.65
44.93
42.71
14.41
14.60
14.54
14,93
15.66
16.73
17.06
16.55
15.82
14.84
13.58
1251
11.86
11.66
11.72
11.75
11.23
10.20

0.12

1.04
16.14
18.79
22.93
29.00
35.90
50.80
53.76
56.59
59.18
61.40
63.25
64.86
66.30
67.59
68.66
69.42
69.77
69.77
69.57
69.08
68.41
68.36
69.11
70.94
74.93
81.17
89.75
100.70
112.37
120.89
126.19
130.88
135.98
140.69
143.38
144 .11
144 .24
144 .22
144.03
143.79
143.43
142.98
142.84
117.33
120.31
122.92
126.24
130.05
134.61
138.41
140.86
143.26
146.39
149.92
152.61
154.38
155.93
157.73
159.48
160.56
161.00
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0.06
0.52
8.07
9.40
11.47
14.50
17.95
25.40
26,88
28.29
29.59
30.70
31.62
32.43
33.15
33.789
34.33
34.71
34.88
34.88
34,78
34.54
34.21
34.18
34.56
35.47
37.46
40.58
44 .88
50.35
56.18
60.44
63.10
65.44
67.99
70.35
71.69
72.05
72.12
72.11
72.01
71.89
74.73
71.49
71.42
58.66
60.16
61.46
63.12
65.03
67.31
69.20
70.43
71.63
73.19
74.96
76.30
77.19
77.97
78.86
79.74
80.28
80.50



18-IN CONCRETE.tmp.txt

86.00 18.0 152.45 2.39 161.84 80.92 180.61
87.00 18.0 154.58 9.00 163.58 81.79 181.57
88.00 18.0 157.02 8.78 165.80 82.90 183.36
89.00 18.0 158.61 8.59 167.20 83.60 184.38
90.00 18.0 159.17 8.54 167.71 83.85 184.78
91.00 18.0 159.67 8.81 168.48 84.24 186.10
92.00 18.0 161.08 9.24 170.32 85.16 188.80
93.00 18.0 163.30 9.67 172.97 86.49 192.32
94.00 18.0 165.74 10.05 175.79 87.90 195.90
NOTES

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4., ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 X THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 X THE MOBILIZED END BEARING.
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24-IN SQUARE CONCRETE PILES




SOIL BORING: B-2

24-IN SQUARE CONCRETE PILE

TEST PILE ULTIMATE MOBILIZED ESTIMATED
PILE TIP SIDE END DAVISSON
LENGTH ELEV FRICTION BEARING CAPACITY (DC)
{FT) (FT) (TONS) (TONS) (TONS)
g A 00 00 00
2. NA 00 .00 .00
3. N/A .00 00 .00
4. N/A .00 .00 0.00
5 NIA .00 00 .00
B NJA 00 00 .00
7 NIA .00 .00 .00
g, NIA .00 .00 .00
3.0 NIA Il .00 .00
10. N/A 0.0( .00 .00
11, N/A 0.0 00 .00
12. NiA 0.01 0.00 .00
13.0 NIA 0.00 ( .00
14.0 NiA 0,00 0.00 .00
15.0 NIA 0.00 0.00 .00
16.0 NiA 0.00 0.00 .00
V7. NIA 0.00 0,00 .00
18, N/A .00 00 .00
19, NiA 00 .00 .00
20. MIA .00 00 .00
21, hiA .00 .00 .00
22, N/A .00 .00 .00
23, NIA 15 .00 015
24, N/A .39 .00 1.39
25, N/A 387 32.19 36.05
26, NIA 6.44 3319 39.64
27, N/A 8.60 3583 44.42
28, NIA, 10.84 39.32 50.16
29, NIA 13.41 4283 56.24
30.0 NIA 21.21 5423 75.43
31.0 NIA 25.16 53.90 9.06
32.0 NIA 20.42 52 68 2.10
33.0 NIA 3383 50.68 34.5
3, NiA 37.47 4923 B6.7
35. /A 4021 48.82 19.02
36 N/A 42.45 48.92 1.37
37} N/A 44.62 4883 3.45
38, NIA 46.68 48.57 5.25
39 NIA 48.46 48.73 97.20
40, N/A 49.95 4965 99.59
41 [T 51.28 51.01 102.29
42, N/A 52.61 5219 104.80
43, N/A 53.92 13.20 10792
a4, NI 55.08 W 27 09.34
45| NIA 55.87 4. 78 110.65
46. NIA 56.85 .90 111.85
47, NiA 57.79 56,50 114.29
48, NiA 58.23 60.63 116.86
49, NIA 50.89 B67.41 127.30
50, NIA 48 7785 139.32
51, N/A .10 91.04 154.13
52 NIA 4,86 101.12 65.97
63, NiA 66.92 106.64 73.56
54, NIA 70.21 108.99 79.20
[ N/A 74.90 110.55 185.46
56.0 NIA 80.99 110,65 91.94
57.0 MIA 88.48 107.63 96.00
58.0 N/A 96,94 100.23 97.18
56,0 NIA 103.80 93.37 19747
60.0 NIA 108.60 B8.79 197.39
B1.0 NIA 2.52 B5.1 197.69
62.0 NIA 6.74 8104 197.79
63.0 N/A 06 B.46 197.52
64.0 N/A 24.25 3.16 197.40
£5.0 NIA 26.11 .88 197.98
6. N/A 27.83 B84 199.67
67 N/A 30.62 71.56 202.18
B8, N/A 37.23 2554 162.77
66, NJA 40,95 2554 166.49
70. NIA 44,52 2838 170.90
71, NIA 48.19 21 175.80
12, N/A 152.44 2841 180.85
X WA 157.78 2855 186.34
74, N/A 163.02 27.99 191.02
75. A 167.37 27113 194.50
76. NiA 171.54 26.14 197.68
7. NiA 177.06 4 B9 201.95
78, N/A 183.53 3.28 206.81
79, N/A 188.56 1.95 10.51
BO, NIA 191.75 132 213.07
81, NIA 194.01 1.19 15.20
B2, NIA 196.28 20,64 16.92
83, NiA 198.52 19.55 218.07
B4, N/A 200, 18,55 219.15
B5. N/A 202 53 18.18 220.71
86. NiA 204,68 18.26 222.95
B7. N/A 207.52 821 225.73
88, N/A 210.75 14 228.69
B9, N/A 12.85 230.72
X NIA .55 ¥ 231.92
91, NiA 4.16 18 233.32
| 2.0 N/A 16.02 59 235.61
93,0 NIA B.98 A2 238.40




~ 24-IN CONCRETE.tmp.txt
Florida Bridge Software Institute Date: November 21, 2011
shaft and Pile Analysis (FB-Deep v.2.01d) Time: 17:11:40

General Information:

Input file: .....SR 87 - BDR\Report\Appendices\APX F - FB-DEEP\B-2\CONCRETE.spc
Project number: 28-09-09-04

Job name: SR 87 CONNECTOR PD&E

Engineer: K. CRONIN, E.I.

Units: English

analysis Information:

Analysis Type: SPT

Soil Information:

Boring date: 11/9/2011, Boring Number: B-2
Station number: offset:

Ground Elevation: 0.000(ft)

Hammer type: Automatic Hammer, Correction factor = 1.25

1D Depth No. of Blows Ssoil Type
(fo) (Blows/ft)

1 0.00 3.00 5- cavity layer

2 2.50 2.00 5- cavity layer

3 5.00 17.00 5- cavity layer

4 7.50 21.00 5- cavity layer

5 10.00 10.00 5- cavity layer

6 12.50 5.00 5- cavity layer

7 15.00 6.00 5- cavity layer

8 17.50 5.00 5- cavity layer

9 20.00 4.00 5- cavity layer

10 22:50 4.00 5- Cavity layer

11 25.00 7.00 2- clay and silty sand
12 27.50 8.00 2- clay and silty sand
13 30.00 20.00 3- Clean sand

14 32.50 24.00 3- Clean sand

15 35.00 12.00 3- Clean sand

16 37.50 11.00 3- Clean sand

17 40.00 7.00 3- Clean sand

18 42.50 7.00 3- Clean sand
19 45.00 5.00 3- Clean sand
20 47.50 9.00 3- Clean sand

21 50.00 8.00 3- clean sand

22 52.50 10.00 3- Clean sand

23 55.00 29.00 3- clean sand
24 57.50 52.00 3- clean sand

25 60.00 20.00 3- Clean sand

26 62.50 24.00 3- Clean sand

27 65.00 6.00 3- Clean sand

28 67.50 9.00 2- clay and silty sand
29 70.00 8.00 2- Clay and silty sand
30 72.50 14.00 2- clay and silty sand
31 75.00 8.00 2- Clay and silty sand
32 77.50 18.00 2- clay and silty sand
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starting
Elevation
(ft)

24-IN CONCRETE.tmp.txt

00 5.00 2- Clay and silty sand
50 5.00 2- cClay and silty sand
00 4.00 2- clay and silty sand
50 8.00 2- Clay and silty sand
00 3.00 2- clay and silty sand
.50 7.00 2- Clay and silty sand
.00 8.00 2- Clay and silty sand
.50 9.00 2- Clay and silty sand
00 9.00 2- clay and silty sand
01 0.00 5- cavity layer

Blowcount Average Per Soil Layer

Bottom Thickness  Average

Driven

Pile Data:

Elevation Blowcount
(ft) (ft) (Blows/ft)
-25.00 25.00 7.70
-30.00 5.00 7.50
-67.50 37.50 16.27

-100.01 37252 8.15
-100.01 0.00 0.00

Pile unit weight = 150.00(pcf), Section Type: Square

Driven Pile Capacity:

Test
P11e
Leng

pile Ultimate Mobilized Estimated Allowable

width

soil Type

5-void

2-clay and silty Sand
3-Clean Sand

%—C1ay and silty Sand

Ultimate

Pile
Capacit
(tons

Side End Davisson Pile
Friction Bearin Capacity Capacit
(tons) (tons (tons) (tons
0.00 0.00 0.00 0.00
0.00 .00 0.00 .00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00



elelelelsiclelsiolslolelelolelslalslelolslelolelolslslolelalolslslololslslolalslslslelololelolelolalelelslelclelelolelolele]l=]

0.00 & § 0
0.00 1.:39 0
32.19 36.05 18.
33.19 39.64 19.
35.83 44.42 22
39,32 50.16 25
42,83 56.24 28
54.23 75.43 37.
53.90 79.06 39,
52.68 82.10 41,
50.68 84,51 42.
49.23 86.71 43
48.82 89.02 44.
48.92 91.37 45,
48.83 93.45 46.
48.57 B5.Zb 47
48.73 97.20 48.
49.65 99.59 49.
51.01 102.29 al.
52.19 104.80 52.
53.20 107.12 53.
54.27 109.34 54.
54.78 110.65 55
54.90 111.85 55
56.50 114.29 T
60.63 118.86 59.
67.41 127.30 63
77 .85 139.32 69.
91.04 154.13 27 .
101.12 165.97 B2.
106.64 173.56 86
108.99 179.20 89
110.55 185.46 92
110.95 191.94 95
107.53 196.00 98
100.23 197.18 98
93.37 197.17 98
88.79 197,39 98
85.17 197.69 98
81.04 197.75 98.
76.46 197.52 98.
73.16 197.40 98
71.88 197.98 98
71.84 199.67 29
71.56 202.18 101
25.54 162.77 81
25.54 166.49 83
26.38 170.90 85
27,71 175.90 87.
28.41 180.85 90.
28.55 186.34 93
27.99 191.02 95
27213 194.50 97
26.14 197 .68 98
24.89 201.95 100
23.28 206.81 103
21.95 210.51 105
21.32 213.07 106
21.19 215.20 107
20.64 216.92 108
19.55 218.07 109
18.55 219.15 109
18.18 220,71 110

24-IN CONCRETE.tmp.txt
5
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187.
185.
185.



24-IN CONCRETE.tmp.txt

86.00 24.0 204.69 18.26 222.95 111.47 259.46
87.00 24.0 207.52 18.21 225.73 112.87 262.16
88.00 24.0 210.75 17.94 228.69 114.35 264.57
89.00 24.0 212.85 17.87 230.72 115.36 266.46
90.00 24.0 213.55 18.37 231.92 115.96 268,66
91.00 24.0 214.16 19.16 233.32 116.66 271.64
92.00 24.0 216.02 19.59 235.61 117.81 274.79
93.00 24.0 218.98 19.42 238.40 119.20 277 .24

1. MOBILIZED END BEARING IS 1/3 OF THE ORIGINAL RB-121 VALUES.

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.

4. ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
3 X THE MOBILIZED END BEARING.
EXCEPTION: FOR H-PILES TIPPED IN SAND OR LIMESTONE, THE
ULTIMATE PILE CAPACITY IS ULTIMATE SIDE FRICTION PLUS
2 x THE MOBILIZED END BEARING.
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