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GEOTECHNICAL SERVICES FOR THE DINNER KEY MARINA IMPROVEMENTS 
 

 
1.0 INTRODUCTION 

 
HP Consultants Inc. (HPCI) is submitting this report on the Geotechnical services for the 
Dinner Key Marina improvements project (the “Project”). HPCI provided these services to 
Moffatt & Nichol’s (M&N) as its subconsultant for providing Miscellaneous Marine & 
Coastal Engineering Services (RFP 15-16-011) to the City of Miami, FL. (the “City”). Mr. 
Tim Blankenship, PE, M&N served as the Project Manager. He authorized us to begin the 
work on 11/05/2018. We sent Mr. Blankenship an initial report on 12/09/2018. This design 
report incorporates the information from the initial report.  
 
1.1 Project information and data 
 
Mr. Blankenship provided us an aerial view of the site showing general locations of the 
borings. It is included in Appendix-A as Figure A-1. He advised us that the geotechnical 
services were in support of the “Design-Build” (D-B) procurement for the improvements 
to the Dinner Key Marina. The improvements included replacement of piles damaged 
during hurricanes. The pre-stressed concrete piles were to be used possibly for the main 
piers and as an option for finger docks. Timber piles were to be used as fender/ mooring 
piles, for timber docks, and for floating dock piles as an option. The piles were to be 
designed by using programs such as L-Pile and we were to provide geotechnical design 
parameters and axial capacities of the piles. 
 
1.2 Scope of our work  
 
The purpose of our services was to collect data on the offshore subsurface conditions in 
the vicinity of Dinner Key Marina and assist M&N on the geotechnical aspects of the 
proposed design-build project, as needed.   
 
The scope of our work (the “scope”) included the following tasks: 

 
1. Conduct site reconnaissance, mark boring locations in the field, and obtain utility 

clearance through Sunshine 811  
2. Conduct four Standard Penetration Test (SPT) borings to 50’ depth 
3. Conduct laboratory identification and classification tests, as needed, and classify 

soils  
4. Develop a geotechnical design report providing design parameters and axial pile 
 Capacities for timber and concrete piles.  
 
We have completed these tasks. 
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2.0 SITE INVESTIGATION AND LABORATORY TESTING 
 

2.1 Project location  
 
The project site is located at 3400 Pan American Drive, Miami, FL. 33133 in the Dinner 
Key Marina.  
 
2.2 Site conditions  
 
The Marina includes seven piers with docking stations for boats (Figures A-1 and A-2 in 
Appendix-A). The exploration site was the offshore area in the vicinity of these piers. The 
depth of the water in the proposed drilling area was about 10’. The sea waters were 
generally calm at the time of our work and did not require jacking up the barge for 
drilling. 
 
2.3 Geological history 
 
Regional geology  
 
The South Florida region- M-Dade, Broward, Monroe, and Palm Beach Counties- is 
underlain by about 11,800-ft of limestone and dolostone. M-Dade County is divided into 
four geological regions: Everglades Trough, Atlantic Coastal Ridge, Southern Slope, and 
Gulf Coast Lagoons. Tamiami/Hawthorn, Caloosahatchee, Anastasia, and Ft. Thompson 
formations, Miami and Key Largo Limestone, Pamlico sand and Holocene1 sediments 
are the key elements of the regional stratigraphy. They are not present in all four 
geological regions and order of their stratigraphy over the depth is not always 
chronological.  
 
The materials in the top 200-ft+, particularly the Miami and Key Largo Limestone 
deposits and Ft. Thompson and Anastasia formations have been subjected to chemical 
erosion during the Pleistocene2 epoch. The resulting Karst landform is characterized by 
randomly distributed solution channels, cavities, and vugs. M-Dade County however is 
not known (to us) for sinkholes that are commonly associated with the Karst topography. 
The present subsurface profile includes erosion and intermittent depositions. The degree 
and extent of erosion and deposition can vary significantly and randomly at micro-level 
even within a well-characterized soil unit at macro level. Near-surface soils in the County 
have been altered en masse for agriculture and urban development; the present day on-
land soil profile is typically topped by a few inches to many ft. deep backfill materials. 
The offshore areas near the land may or may not be subjected to manmade alterations.  

                                                                 
1 The Holocene is the current geological epoch. It began approximately 11,650 years, before present after the last glacial 
period which concluded with the Holocene glacial retreat. 
2 Geologic time, from about 1.6 million to the beginning of Holocene epoch, the end of which is characterized by the 
disappearance of continental ice sheets.  
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Local geology:  
 
Figure B-1(Appendix-B) shows the geological cross section across M-Dade County and 
the adjacent portion of the Biscayne Bay3. The project site is located in the Biscayne Bay 
east of the Atlantic Coastal ridge region of M-Dade County. The key subsurface layers at 
the site are Holocene sediments, Miami Limestone, Ft. Thompson formation, and Key 
Largo limestone.  The Miami Limestone is underlain successively by Ft. Thompson and 
Key Largo formations in the onshore and coastal areas. The inter-fingering between Ft. 
Thompson and Key Largo formations (Figure B-1) however can reverse their order of 
stratigraphic sequence. Brief descriptions of these layers are given below. 
 
Holocene sediments: Up to 18-ft. thick Holocene sediments occur near the present 
coastline. The deposit typically begins at elevations generally less than 5-ft. The 
sediments include quartz sands, carbonate sands and muds, and organics. 
 
Miami Limestone: Miami Limestone is porous and permeable. It appears in two 
different facies4: oolitic and bryozoan. The oolitic facies consists of white to orangish 
gray, poorly to moderately indurated (hardened) sandy, oolitic limestone (grainstone) 
with scattered concentrations of fossils. The bryozoan facies consists of white to 
orangish gray, poorly to well indurated, sandy, fossiliferous limestone (grainstone and 
packstone). Beds of sand are also sometimes present as unindurated sediments and 
indurated limey sandstones. Fossils present include mollusks, bryozoans, and corals. 
Molds and casts of fossils are common. This layer can be up to 40-ft thick. It is present 
at the ground level at some locations but usually lies below recent deposits such as 
Holocene sediments, marine deposits, Pamlico sand and man-made fill. 
 

 Fort (Ft.) Thompson formation: The Ft. Thompson formation is composed of 
interbedded sand, marl, sandstone, and limestone of fresh-water and marine origin. This 
formation shows features of karst topography (vugs, cavities, porosity, flow channels, 
etc.). The occurrence of limestone in the Ft. Thompson formation is attributed to 
fluctuations of the water table accompanied by cementation with calcium carbonate.  It 
can be hard and strong, but due to the cavities and presence of sands and silts, even a 
hard to drill limestone may not always provide the bulk and expected strength of non-
karst intact/solid limestone found elsewhere in the world.  Although this layer can be up 
to 80-ft thick, it was likely to be much thinner at the Project site. 

Key Largo Limestone: The Key Largo Limestone is a fossil coral reef much like the 
present day reefs offshore from the Keys. It is a white to light gray, moderately to well 
indurated, fossiliferous, coralline limestone composed of coral heads encased in a 
calcarenitic matrix. Little to no siliciclastic sediment is found in these sediments. Fossils 

                                                                 
3 NRCS/USGS database on near-surface profiles does not include offshore areas such as the Dinner Key Marina 
4 rock features indicating formations 
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present include corals, mollusks, and bryozoans. It is highly porous and permeable and 
is part of the Biscayne Aquifer of the surficial aquifer system. 
 
2.4 Other historical data 
 
Appendix-B includes the pile installation data at Pier 3. 
 
2.5 Utility clearance 
 
We marked the boring locations at the site and obtained utility clearance through 
Sunshine 811.  There were no private utilities in the vicinity of the boring locations. 
 
2.6 Subsurface exploration 
 
Four 50’ deep SPT borings (B-1, B-2, B-3, and B-4) were conducted per ASTM5 D1586 
using mud-rotary drilling technique. A barge-mounted CME-45 drilling rig was used. It 
was equipped with an automatic hammer. We sampled subsurface continuously in the 
top 10’ of the SPT borings following FDOT practice and at 5’ intervals thereafter to the 
termination depth. The SPT spoon sample materials were placed in sealed containers 
and were taken to the laboratory for further evaluation.  
 
We closed the boreholes upon completion of the drilling and testing.  Figure A-2 shows 
the boring locations schematically. 
 
2.7 Laboratory testing 

 
The SPT samples were arranged in the order of their in-situ sequence to the extent 
possible. Material descriptions6 and stratification were developed following Visual–
Manual Procedure (ASTM Standard D24887).  
 
Four sand samples were oven dried and were successively tested for %-finer than #200 
sieve (ASTM D1140) and particle-size distribution (ASTM D6913). The particle-size 
distribution curves are provided in Appendix-C. The wt. of fines obtained from the %-
finer than #200 sieve test is included in the particle-size distribution. The tests gave the 
classification SP- poorly graded sand- for all four samples.   
 
 
 

 
 

                                                                 
5 American Society of Testing Materials 
6 The terms “gravel,” “fine sand,” “sand” and “silt” used throughout this report describe particle sizes.   
7 The soil samples are preserved and are available for inspection on request. We will discard them after 30-days from the   
date of the final report. 
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3.0 ENGINEERING EVALUATION 
 

3.1 Subsurface conditions and soil classification 
 
Appendix-D includes the subsurface profile and borelogs that describe material 
characteristics and stratification encountered in the SPT borings. They are drawn as a 
function of depth in reference (+0.00) to the local mudline at the boring location as the 
ground level (GL). The borelogs include material descriptions and soil classification 
based on ASTM D2487 and ASTM D2488. 
 
The stratification shown in the subsurface profiles and borelogs is what we encountered 
in the field. The boundaries separating successive strata shown in the borelogs and 
profiles are idealized and approximate. The actual transitions may be gradual. 
Subsurface conditions may vary within a short distance from a boring location and the 
boring profile cannot show this change. Rotary drilling and SPT hammering often break 
the in-situ materials. The SPT tube limits the size of the sampled particles to its 
diameter, about 2”. The circulation fluid removes at least some fine grained materials. 
Characterizations and classifications based on SPT spoon samples therefore may not 
be always precise in describing the in-situ composition of particle sizes and the 
classification of sampled materials but is usually representative. 

 
3.2 Sea water level 
 
The sea water level at the time of the drilling was about 10’ above the sea bed/mudline 
at all four boring locations.  
 
3.3  Assessment of soil conditions for the foundation design 
 
About one-ft. thick (top) layer at the mudline consisting fine grained soils-with or without 
significant organic soil component (ML, OL)- encountered in all four boring profiles is 
unlikely to provide any significant strength. 
  
The sand, where present within the top 10’ to 15’, is very loose and loose. It offers 
limited strength and has high compressibility. The limestone yielding low N values (<10) 
is treated as sand for strength assessment8.  The portion between 25’ to 30’ depth in all 
four borings is a key example of such weak/highly porous limestone. Similarly, limestone 
yielding N values between 10 and 25 is treated as gravelly sand for strength 
assessment. The limestone characterized as sand and gravelly sand may provide better 
capacity than the sands with the similar N values but are compressible and susceptible 
to punching. The sandy layers between about 32’ and 42’/46’ depth are dense and very 
dense. They provide good resistance and end bearing, low compressibility and are 
suitable for anchoring the piles. The underlying Ft. Thompson offers additional protection 
                                                                 
8 Following FDOT’s Soils and Foundations Manual 
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against punching. The Miami limestone encountered at depth between 8’ and 22’ in 
boring B-4 is characterized as Intermediate Geo material (IGM). It is suitable for 
anchoring/socketing the piles.  
 
The Ft Thompson formation limestone from about 42’ (46’ depth at boring B-1) to the 
termination depth (50’) gave N values >30. This IGM material is suitable for anchoring/ 
socketing the piles.  
 
3.4 Geotechnical design parameters  
 
The geotechnical design parameters are given in Table-1. The stratification in the table 
takes into account N values in addition to the profile encountered in the borings; it is 
therefore somewhat different from the subsurface profiles given in Appendix B. 
 

Table-1: Estimated geotechnical design parameters for the soil and rock 
 

 
 
3.5 Axial capacity assessment for piles 
 
Pile capacity analyses are provided for driven timber and concrete piles.  The pile 
capacities are given as a function of depth below the seabed levels (+0.00) at the four 
boring locations and include skin friction and end bearing.  
 

Depth Depth Depth Depth
(Ft.) (Ft.) (Ft.) (Ft.)

gsat = 100 pcf gsat = 100 pcf gsat = 100 pcf gsat = 100 pcf

Cu =0, c'=0, φ'=0 Cu =0, c'=0, φ'=0 Cu =0, c'=0, φ'=0 Cu =0, c'=0, φ'=0
N=2 N=2 N=2 N=2

gsat = 104 pcf Limestone/ gsat = 105 pcf gsat = 104 pcf Limestone/ gsat = 105 pcf
c'=0, φ'=30o Sand c'=0, φ'=28o c'=0, φ'=30o Sand c'=0, φ'=30o

N=7 N=4 N=8 N=7
gsat = 102 pcf gsat = 104 pcf Med. dense gsat = 113 pcf gsat = 104 pcf
c'=0, φ'=25o c'=0, φ'=30o sand (SP) c'=0, φ'=35o c'=0, φ'=29o

N=2 N=5 N=21 N=6
Limestone/ gsat = 120 pcf Limestone/ gsat = 105 pcf Limestone/ gsat = 110 pcf Limestone gsat = 130 pcf
Gravelly sand c'=0, φ'=39o Sand c'=0, φ'=30o Gravelly sand c'=0, φ'=38o (IGM) qu=20 & qt=5 tsf

N=25 N=8 N=20 N=48 φ'=40o

Limestone/ gsat = 110 pcf Very Dense gsat = 125 pcf Very Dense gsat = 125 pcf Limestone/ gsat = 105 pcf
Gravelly sand c'=0, φ'=37o  sand c'=0, φ'=39o  sand c'=0, φ'=39o Sand c'=0, φ'=30o

N=17 N=40 N=42 N=7
Limestone/ gsat = 105 pcf Limestone gsat = 130 pcf Limestone gsat = 130 pcf Dense gsat = 115 pcf

Sand c'=0, φ'=30o (IGM) qu=20 & qt=5 tsf (IGM) qu=20 & qt=5 tsf  sand (SP) c'=0, φ'=37o

N=8 N=58 N=38 N=26
Very Dense/ gsat = 120 pcf Limestone/ pcf= lbs/ft3 tsf= ton/ft2 Limestone gsat = 130 pcf

Dense sand c'=0, φ'=39o
Gravelly sand gsat =  Saturated unit weight (IGM) qu=20 & qt=5 tsf

N=33 Limestone/ Cu =   Undrained shear strength N=41 φ'=40o

Limestone gsat = 130 pcf Sand c', φ'=  Effective cohesion & friction angle respectively

(IGM) qu=20 & qt=5 tsf qu, qt= Unconfined compressive & tensile strength respectively
N=49 φ'=40o Multiply (automatic hammer) SPT N value by 1.24 for Safety hammer N 

= Limestone  treated 
as  sand

IGM =Intermediate geo-
material

Boring B-1 Boring B-2

46-50

1-4
Loose 

sand (SP)

4-17
Very loose 
sand (SP)

1-4

4-12
Loose 

sand (SP)

N
O

TE
S

17-22

22-26

Boring B-3 Boring B-4

0-1 Organic silt 
(OL)

0-1 Sandy silt 
(ML)

0-1 Organic silt 
(OL)

0-1 Sandy silt 
(ML)

Material & 
SPT N Properties

Material & 
SPT N Properties

Material & 
SPT N

Material & 
SPT N

26-32

32-46

12-32

32-42

42-50

Properties

Limestone      
=treated as gravelly 
sand

42-50

Properties

1-6

6-8
Loose 

sand (SP)

8-22

22-28

28-42

1-9
Loose 

sand (SP)

9-21

21-32

32-42

42-50
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3.5.1 Capacity of timber piles using effective stress method9 
  
The capacity analyses are for tapered timber piles. The piles are identified by their (butt) 
diameters- 12”, 14”, 16”, and 18”- at the mudline. All piles are assumed to be tapered at 
the uniform rate of 1” over 10’ pile length (i.e., depth below the mudline).  Pile diameters 
therefore decease with depth and the tip diameter of a pile is the diameter at the 
termination depth. 
 
The analyses use the stratification and parameters (viz., saturated unit weights, gsat , and 
effective friction angles, φ’) given in Table-1 and the empirical relations given Table-2 to 
assess the skin friction (b) and toe resistance (Nt) coefficients.  
 

Table-2: Range of b and Nt Coefficients (Fellenius, 1991)10 
 

Soil Type φ’ b Nt 

Clay 25-30 0.23-0.40 03-30 

Silt 28-34 0.27-0.50 20-40 

Sand 32-40 0.30-0.60 30-150 

Gravel 35-45 0.35-0.80 60-300 

 
The results of the analyses are given in appendix E-1 in a tabular form. Each table is for 
a specific butt diameter and strength profile (Table-1). It provides b and Nt coefficients, 
ultimate skin friction, ultimate end bearing, and total ultimate capacity for piles of lengths 
from 1’ to 50’ below the mudline (0.0’). Design load using a factor of safety of 3 is also 
provided as an example. 
 
3.5.2 Capacity of concrete piles using the program FB-Deep 
 
All the piles identified for installation (Section 1.1) are driven piles. Only square concrete 
piles were analyzed since square piles were used in the construction of Pier-3.  
 
The FB-deep analysis uses N values for estimating the skin friction and end bearing. 
These N values are given in Table-1.  Other data used in the analysis are given below 
 

                                                                 
9 Applicable to both cohesive and cohesionless soils 
10 After Timber pile design and construction manual; Table-2 does not provide empirical relation for rocks in general and 
limestone (IGM, intermediate geo material) in particular.  We therefore assigned the maximum permissible value of 40 
degrees to the effective friction angle to IGM for assessing b and Nt. and treated the remaining Miami limestone layers as 
sand and gravelly sand. 
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Unit weight of concrete:   145 lbs./cubic ft. (pcf) 
Ground level (mudline):  0.0’ 
Correction factor for N values: 1.24 
Extension of Ft. Thompson to:  60.0’ (an assumption needed to facilitate end 

bearing calculation) 
Stratification input method: Option B (identifying material above and below the 

boundary at the change of stratum depth) 
Pile sizes    Square piles of size 12”, 14”, 16” and 18”  
 
The results of the analyses are given in appendix E-2. The FB-Deep output for concrete 
piles include plots and the numerical data printout for lengths from 1’ to 50’. Each output 
is for a specific pile sizer and strength profile (Table-1).  
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4.0       DESIGN AND CONSTRUCTION RECOMMENDATIONS 
 
The recommendations in this section are based on the exploration results, axial capacity 
analyses, and our assessment given in Section 3.  We have provided them as additional 
information. They are not obligatory in any manner; the design-builders may conduct 
their own investigation and analyses without depending on these recommendations and 
any other information given in this report. 
 
We support the use of driven piles for the proposed offshore foundations for the piers, 
docks, fenders/moorings, floating docks and any other offshore structure. We do not 
recommend using auger cast piles and shallow foundations for offshore structures.  
 
Although we prefer using pre-cast concrete piles to other materials for supporting the 
proposed structures, it is feasible to use timber piles. When used, the timber piles should 
be used for axial compressive capacity up to 15-ton, providing  
 

• they are pre-treated according to Specification 955 of FDOT Standard 
Specifications for Road and Bridge Construction, 

• they are socketed either in IGM limestone or anchored in dense/very dense 
sand, and  

• the timber and pile structures can resist all the loads (axial, lateral, moments, 
impact, etc.) over the design life   

 
1. The axial compressive capacities of circular tapered timber piles given in Appendix-E-1 

are only for timber piles of the specific geometry used in the analyses. Similarly, axial 
compressive capacities of square concrete piles given in Appendix-E-2 are only for 
square concrete piles of the specific geometry used. Neither the capacities of timber 
piles nor their unit skin friction nor unit end bearing values are applicable to concrete 
piles, and vice versa, even if the piles are of the same size and shape, and have the 
same depths below the mudlines. 

 
2. While designing piles and superstructure elevations, factor in sea level (submergence 

depth) commensurate with the hurricane conditions, long-term sea level rise, and local 
variation in the mudline elevations among other factors. Any change in the submergence 
depth however will not affect the effective stresses in the soil and rock beneath the 
mudline. 

 
3. Apply appropriate factor of safety (not less than 2) to the ultimate skin friction and the 

mobilized end bearing given in the Appendices E-1 and E-2 to arrive at the design axial 
capacity. It is appropriate to use different factors of safety for skin friction and end 
bearing. The factor of safety for end bearing can be more than that for the skin friction. 
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4. The axial compressive loads may not govern the structural design of the piles. Do not 
depend on the axial capacity values given in Appendices E-1 and E-2 alone; design piles 
for appropriate vertical loads, lateral loads and bending moments (including but not 
limited to wind load, boat impact loads, hurricane induced uplift forces), after taking into 
account factors such has pile length, fixity conditions, pile cap connections, group 
behavior, permissible settlements and lateral movements. 
 

5. Limit tensile allowable design load on a pile to 50% of the skin friction component of the 
allowable capacity (ultimate skin friction capacity/ factor of safety) minus its self-weight. 

 
6. The pile design should take into consideration that the piles will remain in one of the 

most corrosive environment for concrete, steel, and timber. Refer FDOT’s Structures 
Manual for guidance.  
 

7. Use the recommendations in Sections 953 and 955 of FDOT Standard Specifications for 
Road and Bridge Construction as a resource for design and construction. ASTM D25-12 
(2017) Standard Specification for round timber piles (or its later version, if any) and 
Timber Piles, Design and Construction Manual published by Timber Piling Council are 
other resources for timber pile design and construction. These resources may not 
address all of the safety concerns associated with timber use. Address additional safety, 
health, and environmental concerns and regulatory requirements per the City 
requirements and Industry standards. 

 
8. While designing the piles, consider scour and effects of shifting of sands during storms 

and hurricanes. The effects should include but not limited to the loss of skin friction/ 
strength due to lowered mudline and reduction in effective overburden pressure. Our 
capacity analyses for timber piles have already discounted the skin friction in top one-ft. 
layer of silt and/or organics. However it may not be enough. 

 
9. The limestone from depths of about 42’ (46’ at boring B-1) to 50’ appears to be a good 

material to socket the piles in. Socketing however may require pre-drilling for timber and 
concrete piles.  Piles, particularly the timber piles may also require preforming or pre-
drilling in Miami limestone that is considered as IGM (Intermediate Geo Material). 

 
10. The limestone in the depth ranges of about 25’+ to 30’+ does not appear suitable to 

serve as the base material for resting piles in.  This layer is more likely to affect the 
design of timber piles. 

 
11. Design pile groups for the minimum center to center distance between two adjacent 

piles not less than three-times the largest pile diameter in the group. 
 

12.  Comply with the project requirements of the City of Miami and Florida Building Code on 
all aspects of geotechnical design and construction. 
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 13. Comply with the requirements in Sections 455 of 2019 FDOT Standard Specifications 
for Road and Bridge Construction as applicable. Also comply with ASTM D25-12 (2017) 
Standard Specification for round timber piles (or its later version, if any) and use Timber 
Piles, Design, and Construction Manual published by Timber Piling Council as a 
resource for timber pile construction. Address the safety concerns associated with 
timber use. Additional safety, health, and environmental concerns and regulatory 
requirements may need to be addressed. 

 
14. Consider conducting pile load tests to assess the in-situ capacity of the piles prior to 

installing production piles. The piles not socketed in IGM Limestone need such testing 
than those are to be socketed.   
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5.0 REPORT LIMITATIONS 
 

HP Consultants Inc. (HPCI) has provided its professional engineering services for the 
project: Geotechnical services for the Dinner Key Marina improvements. We have 
provided our findings and recommendations. 
 
This report follows generally accepted geotechnical engineering principles and practices. 
HPCI is not responsible for the conclusions, opinions, or recommendations others may 
draw from the information in this report. No warranties are expressed, or implied. HPCI 
shall not be held responsible in any manner for the failure and nonperformance of 
proposed structures, if others change our recommendations for any reason and/or, if the 
failure and nonperformance are caused by structures, elements, actions and factors that 
are not a part of HPCI’s work, or HPCI’s recommendations are not properly 
implemented. HPCI is not responsible for the errors and omissions in the work of others 
that HPCI was required to use for its work. If any change(s) and variation(s) become 
evident during construction, or are desired during the course of this project, re-evaluation 
of our recommendations in this report may become necessary.  HPCI should be given 
an opportunity to evaluate the consequences of the changes and variations. 
 
The scope of our services did not include any environmental assessment, or 
investigation for the presence/absence of hazardous/toxic materials in the soil, and 
groundwater. Statements in this report if any, regarding odors, staining of soils, or other 
conditions observed, are strictly for the information of our client. 
 
HPCI has prepared this report for the exclusive use of Moffatt & Nichol, the City of 
Miami, and its other subconsultants for Dinner Key Marina improvements identified in 
this report and shall not be used for any other project. 
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Appendix A  Project location plans 
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Figure A-1: Site plan and general boring locations 
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Appendix B: Historic data 
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Figure B-1: Geological cross section across M-Dade County and adjacent Biscayne Bay 
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Appendix C  Laboratory test results 
 



Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

HPCI Project No.: GE-M&N-CityMia-18-01

GRAIN SIZE DISTRIBUTION 
PROJECT NAME: Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

Boring no. B-1
Sample no. 3,4,5 DATE: 5-Dec-18

          Depth interval (ft.) 4.0'-10.0'
CLIENT: Moffatt & Nichol
PROJECT #: GE-M&N-CityMia-18-01

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand % < #4 and > #10 2.84 Cu = D60 / D10

Coarse Gravel % < 3" and > 3/4" 0.00 Medium Sand % < #10 and > #40 9.79 2.58

Fine Gravel % <3/4" and >#4 4.28 Fine Sand % < #40 and > #200 78.09 Cc = (D30)^2 / (D10 x D60)

D 10 (mm) = 0.12 Silt and clay % <#200 5.00 1.19

D 60 (mm)= 0.31 D 30 (mm)= 0.21

Soil class and description
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Poorly graded( fine) sand (SP)

      3"       2"    1.5"    1"    3/4" 3/8" #4 #10 #20 #40    #60 #100       #200 

0.00

10.00

20.00

30.00

40.00

50.00

60.00

70.00

80.00

90.00

100.00

0.0010.010.1110100

PE
R

C
EN

T 
PA

SS
IN

G
  

GRAIN SIZE in millimeters 

GRAIN SIZE DISTRIBUTION CURVE 



Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

HPCI Project No.: GE-M&N-CityMia-18-01

GRAIN SIZE DISTRIBUTION 
PROJECT NAME: Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

Boring no. B-2
Sample no. 3,4 DATE: 5-Dec-18

          Depth interval (ft.) 4.0'-8.0'
CLIENT: Moffatt & Nichol
PROJECT #: GE-M&N-CityMia-18-01

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand % < #4 and > #10 2.75 Cu = D60 / D10

Coarse Gravel % < 3" and > 3/4" 0.00 Medium Sand % < #10 and > #40 15.97 2.07

Fine Gravel % <3/4" and >#4 4.54 Fine Sand % < #40 and > #200 73.43 Cc = (D30)^2 / (D10 x D60)

D 10 (mm) = 0.15 Silt and clay % <#200 3.31 0.95

D 60 (mm)= 0.31 D 30 (mm)= 0.21

Soil class and description

`

Poorly graded( fine) sand (SP)
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HPCI Project No.: GE-M&N-CityMia-18-01

GRAIN SIZE DISTRIBUTION 
PROJECT NAME: Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

Boring no. B-3
Sample no. 6 DATE: 5-Dec-18

          Depth interval (ft.) 13.0'-15.0'
CLIENT: Moffatt & Nichol
PROJECT #: GE-M&N-CityMia-18-01

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand % < #4 and > #10 4.39 Cu = D60 / D10

Coarse Gravel % < 3" and > 3/4" 0.00 Medium Sand % < #10 and > #40 17.42 2.43

Fine Gravel % <3/4" and >#4 3.01 Fine Sand % < #40 and > #200 70.57 Cc = (D30)^2 / (D10 x D60)

D 10 (mm) = 0.14 Silt and clay % <#200 4.61 1.53

D 60 (mm)= 0.34 D 30 (mm)= 0.27

Soil class and description

`

Poorly graded( fine) sand (SP)
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HPCI Project No.: GE-M&N-CityMia-18-01

GRAIN SIZE DISTRIBUTION 
PROJECT NAME: Geotechnical services for the Dinner Key Marina improvements: Geotechnical Data Report

Boring no. B-4
Sample no. 4 DATE: 5-Dec-18

          Depth interval (ft.) 6.0'-8.0'
CLIENT: Moffatt & Nichol
PROJECT #: GE-M&N-CityMia-18-01

ASTM D 2487 Classification of Soil  for Engineering Purposes Coarse Sand % < #4 and > #10 8.03 Cu = D60 / D10

Coarse Gravel % < 3" and > 3/4" 0.00 Medium Sand % < #10 and > #40 14.46 2.79

Fine Gravel % <3/4" and >#4 13.88 Fine Sand % < #40 and > #200 58.82 Cc = (D30)^2 / (D10 x D60)

D 10 (mm) = 0.14 Silt and clay % <#200 4.81 1.24

D 60 (mm)= 0.39 D 30 (mm)= 0.26

Soil class and description

`

Poorly graded( fine) sand (SP)
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Appendix D  Subsurface profile and SPT borelogs 
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LOG OF BORING BORING NO. B-1

PROJECT: Geo services for Dinner Key Marina improvements PROJECT LOCATION: 3400 Pan American Dr., Mia, FL

CLIENT: Moffatt & Nichol PROJECT NO.: GE-M&N-CityMia-18-01

DRILLING METHOD: Rotary mud drilling, CME-45, LOGGED BY: LT DRILLING DATE: 11/26/2018

GROUND ELEVATION: 0.0 @ GL COMPLETION DEPTH: 50' DEPTH TO WATER: -10.0'

Gravel, sand, silt & clay sizes per ASTM. Samples were always wet. GL at about 10' below Water level
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LOG OF BORING BORING NO. B-2

PROJECT: Geo services for Dinner Key Marina improvements PROJECT LOCATION: 3400 Pan American Dr., Mia, FL

CLIENT: Moffatt & Nichol PROJECT NO.: GE-M&N-CityMia-18-01

DRILLING METHOD: Rotary mud drilling, CME-45, LOGGED BY: LT DRILLING DATE: 11/27/2018

GROUND ELEVATION: 0.0 @ GL COMPLETION DEPTH: 50' DEPTH TO WATER: -10.0'

Gravel, sand, silt & clay sizes per ASTM. Samples were always wet. GL at about 10' below Water level
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LOG OF BORING BORING NO. B-3

PROJECT: Geo services for Dinner Key Marina improvements PROJECT LOCATION: 3400 Pan American Dr., Mia, FL

CLIENT: Moffatt & Nichol PROJECT NO.: GE-M&N-CityMia-18-01

DRILLING METHOD: Rotary mud drilling, CME-45, LOGGED BY: LT DRILLING DATE: 11/27/2018

GROUND ELEVATION: 0.0 @ GL COMPLETION DEPTH: 50' DEPTH TO WATER: -10.0'

Gravel, sand, silt & clay sizes per ASTM. Samples were always wet. GL at about 10' below Water level
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Sandy silt: Dark gray, medium dense sandy
silt w/ some organics (ML)
Limestone: Light grayish brown limestone
fragments
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Limestone with sand: Light brown  limestone
fragments with sand
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fragments
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LOG OF BORING BORING NO. B-4

PROJECT: Geo services for Dinner Key Marina improvements PROJECT LOCATION: 3400 Pan American Dr., Mia, FL

CLIENT: Moffatt & Nichol PROJECT NO.: GE-M&N-CityMia-18-01

DRILLING METHOD: Rotary mud drilling, CME-45, LOGGED BY: LT DRILLING DATE: 11/27/2018

GROUND ELEVATION: 0.0 @ GL COMPLETION DEPTH: 50' DEPTH TO WATER: -10.0'

Gravel, sand, silt & clay sizes per ASTM. Samples were always wet. GL at about 10' below Water level
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Appendix E-1: Timber piles-capacity tables 
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Table E-1.1: Capacity calculation for 12” circular, tapered pile for B-1 profile 
(Refer Table-1 for stratification and material properties) 

 
Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 Silt 0.00 11.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 11.85 0.027 25 0.752 0.779 0.260

2 3 Loose sand 0.30 11.75 0.073 25 1.127 1.201 0.400

3 4 Loose sand 0.30 11.65 0.138 25 1.490 1.628 0.543

4 5 Very loose sand 0.23 11.55 0.201 20 1.457 1.659 0.553

5 6 Very loose sand 0.23 11.45 0.278 20 1.713 1.990 0.663

6 7 Very loose sand 0.23 11.35 0.367 20 1.958 2.326 0.775

7 8 Very loose sand 0.23 11.25 0.469 20 2.195 2.664 0.888

8 9 Very loose sand 0.23 11.15 0.584 20 2.422 3.005 1.002

9 10 Very loose sand 0.23 11.05 0.710 20 2.640 3.350 1.117

10 11 Very loose sand 0.23 10.95 0.848 20 2.849 3.697 1.232

11 12 Very loose sand 0.23 10.85 0.998 20 3.049 4.047 1.349

12 13 Very loose sand 0.23 10.75 1.160 20 3.240 4.400 1.467

13 14 Very loose sand 0.23 10.65 1.333 20 3.422 4.755 1.585

14 15 Very loose sand 0.23 10.55 1.516 20 3.596 5.112 1.704

15 16 Very loose sand 0.23 10.45 1.711 20 3.761 5.472 1.824

16 17 Very loose sand 0.23 10.35 1.916 20 3.918 5.834 1.945

17 18 LS/ Grav. Sand 0.55 10.25 2.437 60 12.509 14.945 4.982

18 19 LS/ Grav. Sand 0.55 10.15 2.995 60 13.226 16.221 5.407

19 20 LS/ Grav. Sand 0.55 10.05 3.589 60 13.908 17.497 5.832

20 21 LS/ Grav. Sand 0.55 9.95 4.218 60 14.555 18.773 6.258

21 22 LS/ Grav. Sand 0.55 9.85 4.882 60 15.168 20.050 6.683

22 23 LS/ Grav. Sand 0.45 9.75 5.450 50 12.994 18.444 6.148

23 24 LS/ Grav. Sand 0.45 9.65 6.040 50 13.325 19.365 6.455

24 25 LS/ Grav. Sand 0.45 9.55 6.649 50 13.635 20.284 6.761

25 26 LS/ Sand 0.45 9.45 7.279 50 13.923 21.202 7.067

26 27 LS/ Sand 0.30 9.35 7.712 28 7.913 15.625 5.208

27 28 LS/ Sand 0.30 9.25 8.155 28 8.019 16.174 5.391

28 29 LS/ Sand 0.30 9.15 8.608 28 8.115 16.723 5.574

29 30 LS/ Sand 0.30 9.05 9.072 28 8.201 17.273 5.758

30 31 LS/ Sand 0.30 8.95 9.545 28 8.278 17.823 5.941

31 32 LS/ Sand 0.30 8.85 10.028 28 8.345 18.373 6.124

32 33 Dense Sand 0.55 8.75 10.935 60 18.191 29.126 9.709

33 34 Dense Sand 0.55 8.65 11.868 60 18.472 30.340 10.113

34 35 Dense Sand 0.55 8.55 12.825 60 18.726 31.551 10.517

35 36 Dense Sand 0.55 8.45 13.807 60 18.953 32.759 10.920

36 37 Dense Sand 0.55 8.35 14.811 60 19.154 33.964 11.321

37 38 Dense Sand 0.55 8.25 15.837 60 19.329 35.166 11.722

38 39 Dense Sand 0.55 8.15 16.885 60 19.478 36.363 12.121

39 40 Dense Sand 0.55 8.05 17.953 60 19.604 37.557 12.519

40 41 Dense Sand 0.55 7.95 19.041 60 19.705 38.746 12.915

41 42 Dense Sand 0.55 7.85 20.148 60 19.782 39.930 13.310

42 43 Dense Sand 0.55 7.75 21.273 60 19.837 41.110 13.703

43 44 Dense Sand 0.55 7.65 22.415 60 19.870 42.284 14.095

44 45 Dense Sand 0.55 7.55 23.573 60 19.880 43.454 14.485

45 46 Dense Sand 0.55 7.45 24.747 60 19.870 44.617 14.872

46 47 Limestone (IGM) 0.60 7.35 26.047 150 49.815 75.862 25.287

47 48 Limestone (IGM) 0.60 7.25 27.367 150 49.893 77.260 25.753

48 49 Limestone (IGM) 0.60 7.15 28.707 150 49.911 78.618 26.206

49 50 Limestone (IGM) 0.60 7.05 30.066 150 49.870 79.936 26.645
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Table E-1.2: Capacity calculation for 12” circular, tapered pile for B-2 profile 
(Refer Table-1 for stratification and material properties) 

 
Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 11.95 0.000 0 0.000 0.000 0.000

1 2 LS/ Loose Sand 0.28 11.85 0.026 25 0.761 0.787 0.262

2 3 LS/ Loose Sand 0.28 11.75 0.069 25 1.146 1.215 0.405

3 4 LS/ Loose Sand 0.28 11.65 0.131 25 1.517 1.648 0.549

4 5 Loose sand 0.30 11.55 0.215 25 1.866 2.082 0.694

5 6 Loose sand 0.30 11.45 0.318 25 2.203 2.520 0.840

6 7 Loose sand 0.30 11.35 0.438 25 2.526 2.964 0.988

7 8 Loose sand 0.30 11.25 0.575 25 2.838 3.413 1.138

8 9 Loose sand 0.30 11.15 0.730 25 3.137 3.866 1.289

9 10 Loose sand 0.30 11.05 0.901 25 3.424 4.324 1.441

10 11 Loose sand 0.30 10.95 1.088 25 3.699 4.787 1.596

11 12 Loose sand 0.30 10.85 1.291 25 3.962 5.253 1.751

12 13 LS/Med d. sand 0.30 10.75 1.511 25 4.221 5.732 1.911

13 14 LS/Med d. sand 0.30 10.65 1.746 28 5.005 6.751 2.250

14 15 LS/Med d. sand 0.30 10.55 1.996 28 5.270 7.266 2.422

15 16 LS/Med d. sand 0.30 10.45 2.262 28 5.522 7.784 2.595

16 17 LS/Med d. sand 0.30 10.35 2.542 28 5.761 8.304 2.768

17 18 LS/Med d. sand 0.30 10.25 2.837 28 5.988 8.826 2.942

18 19 LS/Med d. sand 0.30 10.15 3.146 28 6.203 9.350 3.117

19 20 LS/Med d. sand 0.30 10.05 3.469 28 6.406 9.875 3.292

20 21 LS/Med d. sand 0.30 9.95 3.805 28 6.598 10.403 3.468

21 22 LS/Med d. sand 0.30 9.85 4.154 28 6.778 10.932 3.644

22 23 LS/Med d. sand 0.30 9.75 4.516 28 6.946 11.462 3.821

23 24 LS/Med d. sand 0.30 9.65 4.891 28 7.103 11.994 3.998

24 25 LS/Med d. sand 0.30 9.55 5.277 28 7.250 12.527 4.176

25 26 LS/Med d. sand 0.30 9.45 5.676 28 7.385 13.061 4.354

26 27 LS/Med d. sand 0.30 9.35 6.085 28 7.510 13.596 4.532

27 28 LS/Med d. sand 0.30 9.25 6.506 28 7.625 14.131 4.710

28 29 LS/Med d. sand 0.30 9.15 6.938 28 7.730 14.667 4.889

29 30 LS/Med d. sand 0.30 9.05 7.380 28 7.824 15.204 5.068

30 31 LS/Med d. sand 0.30 8.95 7.832 28 7.909 15.741 5.247

31 32 LS/Med d. sand 0.30 8.85 8.294 28 7.984 16.278 5.426

32 33 Very dense sand 0.55 8.75 9.164 65 18.955 28.119 9.373

33 34 Very dense sand 0.55 8.65 10.063 65 19.343 29.406 9.802

34 35 Very dense sand 0.55 8.55 10.991 65 19.697 30.688 10.229

35 36 Very dense sand 0.55 8.45 11.945 65 20.019 31.965 10.655

36 37 Very dense sand 0.55 8.35 12.926 65 20.310 33.237 11.079

37 38 Very dense sand 0.55 8.25 13.933 65 20.570 34.503 11.501

38 39 Very dense sand 0.55 8.15 14.964 65 20.799 35.763 11.921

39 40 Very dense sand 0.55 8.05 16.019 65 20.999 37.017 12.339

40 41 Very dense sand 0.55 7.95 17.096 65 21.170 38.266 12.755

41 42 Very dense sand 0.55 7.85 18.195 65 21.312 39.507 13.169

42 43 Limestone (IGM) 0.60 7.75 19.418 150 49.569 68.987 22.996

43 44 Limestone (IGM) 0.60 7.65 20.667 150 49.887 70.554 23.518

44 45 Limestone (IGM) 0.60 7.55 21.939 150 50.138 72.077 24.026

45 46 Limestone (IGM) 0.60 7.45 23.234 150 50.324 73.558 24.519

46 47 Limestone (IGM) 0.60 7.35 24.550 150 50.447 74.997 24.999

47 48 Limestone (IGM) 0.60 7.25 25.887 150 50.508 76.395 25.465

48 49 Limestone (IGM) 0.60 7.15 27.243 150 50.509 77.752 25.917

49 50 Limestone (IGM) 0.60 7.05 28.618 150 50.451 79.069 26.356

Soil type 
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Table E-1.3: Capacity calculation for 12” circular, tapered pile for B-3 profile 
(Refer Table-1 for stratification and material properties) 

 
Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 11.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 11.85 0.027 25 0.752 0.779 0.260

2 3 Loose sand 0.30 11.75 0.073 25 1.127 1.201 0.400

3 4 Loose sand 0.30 11.65 0.138 25 1.490 1.628 0.543

4 5 Loose sand 0.30 11.55 0.221 25 1.839 2.061 0.687

5 6 Loose sand 0.30 11.45 0.322 25 2.176 2.498 0.833

6 7 Loose sand 0.30 11.35 0.441 25 2.500 2.941 0.980

7 8 Loose sand 0.30 11.25 0.577 25 2.812 3.389 1.130

8 9 Loose sand 0.30 11.15 0.730 25 3.111 3.842 1.281

9 10 Med. dense sand 0.40 11.05 0.959 45 6.251 7.211 2.404

10 11 Med. dense sand 0.40 10.95 1.215 45 6.876 8.091 2.697

11 12 Med. dense sand 0.40 10.85 1.497 45 7.475 8.972 2.991

12 13 Med. dense sand 0.40 10.75 1.805 45 8.048 9.853 3.284

13 14 Med. dense sand 0.40 10.65 2.139 45 8.596 10.735 3.578

14 15 Med. dense sand 0.40 10.55 2.497 45 9.119 11.616 3.872

15 16 Med. dense sand 0.40 10.45 2.880 45 9.618 12.498 4.166

16 17 Med. dense sand 0.40 10.35 3.286 45 10.092 13.379 4.460

17 18 Med. dense sand 0.40 10.25 3.716 45 10.544 14.259 4.753

18 19 Med. dense sand 0.40 10.15 4.168 45 10.971 15.139 5.046

19 20 Med. dense sand 0.40 10.05 4.643 45 11.376 16.019 5.340

20 21 Med. dense sand 0.40 9.95 5.139 45 11.758 16.897 5.632

21 22 LS/Grav sand 0.60 9.85 5.914 50 13.425 19.339 6.446

22 23 LS/Grav sand 0.60 9.75 6.717 50 13.764 20.480 6.827

23 24 LS/Grav sand 0.60 9.65 7.548 50 14.079 21.627 7.209

24 25 LS/Grav sand 0.60 9.55 8.406 50 14.373 22.780 7.593

25 26 LS/Grav sand 0.60 9.45 9.291 50 14.646 23.937 7.979

26 27 LS/Grav sand 0.60 9.35 10.201 50 14.897 25.098 8.366

27 28 LS/Grav sand 0.60 9.25 11.136 50 15.128 26.264 8.755

28 29 LS/Grav sand 0.60 9.15 12.095 50 15.338 27.433 9.144

29 30 LS/Grav sand 0.60 9.05 13.077 50 15.529 28.606 9.535

30 31 LS/Grav sand 0.60 8.95 14.082 50 15.700 29.782 9.927

31 32 LS/Grav sand 0.60 8.85 15.109 50 15.852 30.961 10.320

32 33 Very dense sand 0.55 8.75 16.075 65 20.981 37.056 12.352

33 34 Very dense sand 0.55 8.65 17.068 65 21.322 38.391 12.797

34 35 Very dense sand 0.55 8.55 18.089 65 21.631 39.720 13.240

35 36 Very dense sand 0.55 8.45 19.135 65 21.908 41.043 13.681

36 37 Very dense sand 0.55 8.35 20.207 65 22.154 42.361 14.120

37 38 Very dense sand 0.55 8.25 21.303 65 22.370 43.673 14.558

38 39 Very dense sand 0.55 8.15 22.423 65 22.555 44.978 14.993

39 40 Very dense sand 0.55 8.05 23.565 65 22.712 46.277 15.426

40 41 Very dense sand 0.55 7.95 24.729 65 22.840 47.569 15.856

41 42 Very dense sand 0.55 7.85 25.913 65 22.941 48.854 16.285

42 43 Limestone (IGM) 0.60 7.75 27.228 150 53.231 80.460 26.820

43 44 Limestone (IGM) 0.60 7.65 28.567 150 53.455 82.022 27.341

44 45 Limestone (IGM) 0.60 7.55 29.929 150 53.613 83.542 27.847

45 46 Limestone (IGM) 0.60 7.45 31.312 150 53.707 85.019 28.340

46 47 Limestone (IGM) 0.60 7.35 32.716 150 53.739 86.454 28.818

47 48 Limestone (IGM) 0.60 7.25 34.139 150 53.710 87.849 29.283

48 49 Limestone (IGM) 0.60 7.15 35.580 150 53.622 89.202 29.734

49 50 Limestone (IGM) 0.60 7.05 37.039 150 53.477 90.516 30.172
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Table E-1.4: Capacity calculation for 12” circular, tapered pile for B-4 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 11.95 0.000 0 0.000 0.000 0.000

1 2 LS/sand 0.30 11.85 0.027 28 0.853 0.880 0.293

2 3 LS/sand 0.30 11.75 0.074 28 1.284 1.358 0.453

3 4 LS/sand 0.30 11.65 0.140 28 1.699 1.840 0.613

4 5 LS/sand 0.30 11.55 0.225 28 2.100 2.325 0.775

5 6 LS/sand 0.30 11.45 0.328 28 2.487 2.815 0.938

6 7 Loose Sand 0.28 11.35 0.441 25 2.544 2.985 0.995

7 8 Loose Sand 0.28 11.25 0.570 25 2.855 3.425 1.142

8 9 Limestone (IGM) 0.60 11.15 0.892 150 20.231 21.123 7.041

9 10 Limestone (IGM) 0.60 11.05 1.270 150 23.214 24.483 8.161

10 11 Limestone (IGM) 0.60 10.95 1.702 150 26.079 27.781 9.260

11 12 Limestone (IGM) 0.60 10.85 2.188 150 28.828 31.016 10.339

12 13 Limestone (IGM) 0.60 10.75 2.727 150 31.463 34.189 11.396

13 14 Limestone (IGM) 0.60 10.65 3.317 150 33.984 37.301 12.434

14 15 Limestone (IGM) 0.60 10.55 3.958 150 36.395 40.352 13.451

15 16 Limestone (IGM) 0.60 10.45 4.648 150 38.696 43.344 14.448

16 17 Limestone (IGM) 0.60 10.35 5.386 150 40.889 46.275 15.425

17 18 Limestone (IGM) 0.60 10.25 6.172 150 42.976 49.148 16.383

18 19 Limestone (IGM) 0.60 10.15 7.004 150 44.958 51.962 17.321

19 20 Limestone (IGM) 0.60 10.05 7.881 150 46.838 54.718 18.239

20 21 Limestone (IGM) 0.60 9.95 8.802 150 48.616 57.418 19.139

21 22 Limestone (IGM) 0.60 9.85 9.766 150 50.294 60.061 20.020

22 23 LS/ sand 0.30 9.75 10.265 28 9.504 19.768 6.589

23 24 LS/ sand 0.30 9.65 10.774 28 9.609 20.382 6.794

24 25 LS/ sand 0.30 9.55 11.294 28 9.703 20.997 6.999

25 26 LS/ sand 0.30 9.45 11.824 28 9.787 21.612 7.204

26 27 LS/ sand 0.30 9.35 12.365 28 9.861 22.226 7.409

27 28 LS/ sand 0.30 9.25 12.915 28 9.926 22.841 7.614

28 29 Dense sand 0.50 9.15 13.850 55 19.729 33.579 11.193

29 30 Dense sand 0.50 9.05 14.807 55 19.937 34.744 11.581

30 31 Dense sand 0.50 8.95 15.784 55 20.121 35.905 11.968

31 32 Dense sand 0.50 8.85 16.780 55 20.282 37.062 12.354

32 33 Dense sand 0.50 8.75 17.795 55 20.421 38.216 12.739

33 34 Dense sand 0.50 8.65 18.828 55 20.538 39.366 13.122

34 35 Dense sand 0.50 8.55 19.879 55 20.633 40.512 13.504

35 36 Dense sand 0.50 8.45 20.946 55 20.707 41.654 13.885

36 37 Dense sand 0.50 8.35 22.030 55 20.761 42.791 14.264

37 38 Dense sand 0.50 8.25 23.129 55 20.794 43.923 14.641

38 39 Dense sand 0.50 8.15 24.243 55 20.807 45.050 15.017

39 40 Dense sand 0.50 8.05 25.371 55 20.802 46.173 15.391

40 41 Dense sand 0.50 7.95 26.512 55 20.777 47.289 15.763

41 42 Dense sand 0.50 7.85 27.666 55 20.735 48.401 16.134

42 43 Limestone (IGM) 0.60 7.75 29.070 150 56.748 85.817 28.606

43 44 Limestone (IGM) 0.60 7.65 30.496 150 56.881 87.376 29.125

44 45 Limestone (IGM) 0.60 7.55 31.943 150 56.949 88.892 29.631

45 46 Limestone (IGM) 0.60 7.45 33.411 150 56.955 90.366 30.122

46 47 Limestone (IGM) 0.60 7.35 34.899 150 56.899 91.798 30.599

47 48 Limestone (IGM) 0.60 7.25 36.404 150 56.785 93.189 31.063

48 49 Limestone (IGM) 0.60 7.15 37.927 150 56.612 94.539 31.513

49 50 Limestone (IGM) 0.60 7.05 39.466 150 56.384 95.849 31.950
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Table E-1.5: Capacity calculation for 14” circular, tapered pile for B-1 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 Silt 0.00 13.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 13.85 0.032 25 1.028 1.060 0.353

2 3 Loose sand 0.30 13.75 0.086 25 1.546 1.632 0.544

3 4 Loose sand 0.30 13.65 0.162 25 2.048 2.210 0.737

4 5 Very loose sand 0.23 13.55 0.236 20 2.008 2.244 0.748

5 6 Very loose sand 0.23 13.45 0.326 20 2.366 2.692 0.897

6 7 Very loose sand 0.23 13.35 0.431 20 2.713 3.144 1.048

7 8 Very loose sand 0.23 13.25 0.551 20 3.049 3.600 1.200

8 9 Very loose sand 0.23 13.15 0.686 20 3.373 4.059 1.353

9 10 Very loose sand 0.23 13.05 0.835 20 3.687 4.522 1.507

10 11 Very loose sand 0.23 12.95 0.999 20 3.990 4.989 1.663

11 12 Very loose sand 0.23 12.85 1.177 20 4.282 5.459 1.820

12 13 Very loose sand 0.23 12.75 1.368 20 4.564 5.932 1.977

13 14 Very loose sand 0.23 12.65 1.573 20 4.835 6.408 2.136

14 15 Very loose sand 0.23 12.55 1.792 20 5.096 6.888 2.296

15 16 Very loose sand 0.23 12.45 2.023 20 5.347 7.370 2.457

16 17 Very loose sand 0.23 12.35 2.268 20 5.588 7.856 2.619

17 18 LS/ Grav. Sand 0.55 12.25 2.890 60 17.895 20.786 6.929

18 19 LS/ Grav. Sand 0.55 12.15 3.558 60 18.983 22.541 7.514

19 20 LS/ Grav. Sand 0.55 12.05 4.271 60 20.028 24.298 8.099

20 21 LS/ Grav. Sand 0.55 11.95 5.027 60 21.030 26.057 8.686

21 22 LS/ Grav. Sand 0.55 11.85 5.826 60 21.990 27.816 9.272

22 23 LS/ Grav. Sand 0.45 11.75 6.510 50 18.904 25.415 8.472

23 24 LS/ Grav. Sand 0.45 11.65 7.222 50 19.456 26.678 8.893

24 25 LS/ Grav. Sand 0.45 11.55 7.959 50 19.980 27.940 9.313

25 26 LS/ Sand 0.45 11.45 8.723 50 20.478 29.200 9.733

26 27 LS/ Sand 0.30 11.35 9.247 28 11.683 20.930 6.977

27 28 LS/ Sand 0.30 11.25 9.786 28 11.885 21.671 7.224

28 29 LS/ Sand 0.30 11.15 10.338 28 12.074 22.413 7.471

29 30 LS/ Sand 0.30 11.05 10.905 28 12.251 23.156 7.719

30 31 LS/ Sand 0.30 10.95 11.484 28 12.416 23.900 7.967

31 32 LS/ Sand 0.30 10.85 12.076 28 12.569 24.645 8.215

32 33 Dense Sand 0.55 10.75 13.191 60 27.516 40.706 13.569

33 34 Dense Sand 0.55 10.65 14.339 60 28.063 42.402 14.134

34 35 Dense Sand 0.55 10.55 15.520 60 28.575 44.095 14.698

35 36 Dense Sand 0.55 10.45 16.734 60 29.052 45.786 15.262

36 37 Dense Sand 0.55 10.35 17.978 60 29.496 47.475 15.825

37 38 Dense Sand 0.55 10.25 19.253 60 29.907 49.160 16.387

38 39 Dense Sand 0.55 10.15 20.558 60 30.285 50.843 16.948

39 40 Dense Sand 0.55 10.05 21.892 60 30.631 52.522 17.507

40 41 Dense Sand 0.55 9.95 23.254 60 30.945 54.198 18.066

41 42 Dense Sand 0.55 9.85 24.642 60 31.228 55.870 18.623

42 43 Dense Sand 0.55 9.75 26.057 60 31.481 57.538 19.179

43 44 Dense Sand 0.55 9.65 27.498 60 31.703 59.202 19.734

44 45 Dense Sand 0.55 9.55 28.963 60 31.897 60.860 20.287

45 46 Dense Sand 0.55 9.45 30.453 60 32.062 62.514 20.838

46 47 Limestone (IGM) 0.60 9.35 32.106 150 80.850 112.956 37.652

47 48 Limestone (IGM) 0.60 9.25 33.791 150 81.461 115.252 38.417

48 49 Limestone (IGM) 0.60 9.15 35.506 150 81.990 117.495 39.165

49 50 Limestone (IGM) 0.60 9.05 37.250 150 82.437 119.687 39.896
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Table E-1.6: Capacity calculation for 14” circular, tapered pile for B-2 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 13.95 0.000 0 0.000 0.000 0.000

1 2 LS/ Loose Sand 0.28 13.85 0.030 25 1.041 1.071 0.357

2 3 LS/ Loose Sand 0.28 13.75 0.081 25 1.571 1.652 0.551

3 4 LS/ Loose Sand 0.28 13.65 0.153 25 2.086 2.239 0.746

4 5 Loose sand 0.30 13.55 0.252 25 2.572 2.824 0.941

5 6 Loose sand 0.30 13.45 0.373 25 3.043 3.416 1.139

6 7 Loose sand 0.30 13.35 0.514 25 3.500 4.014 1.338

7 8 Loose sand 0.30 13.25 0.676 25 3.942 4.617 1.539

8 9 Loose sand 0.30 13.15 0.858 25 4.369 5.226 1.742

9 10 Loose sand 0.30 13.05 1.060 25 4.782 5.841 1.947

10 11 Loose sand 0.30 12.95 1.281 25 5.180 6.462 2.154

11 12 Loose sand 0.30 12.85 1.522 25 5.565 7.087 2.362

12 13 LS/Med d. sand 0.30 12.75 1.782 25 5.947 7.729 2.576

13 14 LS/Med d. sand 0.30 12.65 2.062 28 7.072 9.134 3.045

14 15 LS/Med d. sand 0.30 12.55 2.360 28 7.469 9.828 3.276

15 16 LS/Med d. sand 0.30 12.45 2.676 28 7.850 10.526 3.509

16 17 LS/Med d. sand 0.30 12.35 3.011 28 8.216 11.227 3.742

17 18 LS/Med d. sand 0.30 12.25 3.363 28 8.567 11.930 3.977

18 19 LS/Med d. sand 0.30 12.15 3.733 28 8.903 12.636 4.212

19 20 LS/Med d. sand 0.30 12.05 4.120 28 9.225 13.345 4.448

20 21 LS/Med d. sand 0.30 11.95 4.523 28 9.533 14.056 4.685

21 22 LS/Med d. sand 0.30 11.85 4.944 28 9.826 14.770 4.923

22 23 LS/Med d. sand 0.30 11.75 5.380 28 10.106 15.486 5.162

23 24 LS/Med d. sand 0.30 11.65 5.832 28 10.371 16.203 5.401

24 25 LS/Med d. sand 0.30 11.55 6.299 28 10.623 16.923 5.641

25 26 LS/Med d. sand 0.30 11.45 6.782 28 10.862 17.644 5.881

26 27 LS/Med d. sand 0.30 11.35 7.279 28 11.088 18.367 6.122

27 28 LS/Med d. sand 0.30 11.25 7.791 28 11.301 19.092 6.364

28 29 LS/Med d. sand 0.30 11.15 8.317 28 11.500 19.818 6.606

29 30 LS/Med d. sand 0.30 11.05 8.857 28 11.688 20.545 6.848

30 31 LS/Med d. sand 0.30 10.95 9.410 28 11.863 21.273 7.091

31 32 LS/Med d. sand 0.30 10.85 9.976 28 12.025 22.002 7.334

32 33 Very dense sand 0.55 10.75 11.045 65 28.672 39.717 13.239

33 34 Very dense sand 0.55 10.65 12.153 65 29.385 41.538 13.846

34 35 Very dense sand 0.55 10.55 13.297 65 30.057 43.354 14.451

35 36 Very dense sand 0.55 10.45 14.478 65 30.687 45.165 15.055

36 37 Very dense sand 0.55 10.35 15.694 65 31.277 46.971 15.657

37 38 Very dense sand 0.55 10.25 16.944 65 31.827 48.772 16.257

38 39 Very dense sand 0.55 10.15 18.228 65 32.338 50.567 16.856

39 40 Very dense sand 0.55 10.05 19.545 65 32.811 52.356 17.452

40 41 Very dense sand 0.55 9.95 20.893 65 33.245 54.139 18.046

41 42 Very dense sand 0.55 9.85 22.272 65 33.643 55.915 18.638

42 43 Limestone (IGM) 0.60 9.75 23.812 150 78.663 102.475 34.158

43 44 Limestone (IGM) 0.60 9.65 25.386 150 79.598 104.984 34.995

44 45 Limestone (IGM) 0.60 9.55 26.995 150 80.444 107.439 35.813

45 46 Limestone (IGM) 0.60 9.45 28.638 150 81.203 109.840 36.613

46 47 Limestone (IGM) 0.60 9.35 30.312 150 81.876 112.188 37.396

47 48 Limestone (IGM) 0.60 9.25 32.018 150 82.465 114.483 38.161

48 49 Limestone (IGM) 0.60 9.15 33.754 150 82.972 116.726 38.909

49 50 Limestone (IGM) 0.60 9.05 35.519 150 83.398 118.917 39.639
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Table E-1.7: Capacity calculation for 14” circular, tapered pile for B-3 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 13.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 13.85 0.032 25 1.028 1.060 0.353

2 3 Loose sand 0.30 13.75 0.086 25 1.546 1.632 0.544

3 4 Loose sand 0.30 13.65 0.162 25 2.048 2.210 0.737

4 5 Loose sand 0.30 13.55 0.259 25 2.535 2.794 0.931

5 6 Loose sand 0.30 13.45 0.378 25 3.007 3.384 1.128

6 7 Loose sand 0.30 13.35 0.518 25 3.464 3.981 1.327

7 8 Loose sand 0.30 13.25 0.678 25 3.906 4.584 1.528

8 9 Loose sand 0.30 13.15 0.858 25 4.334 5.192 1.731

9 10 Med. dense sand 0.40 13.05 1.129 45 8.731 9.860 3.287

10 11 Med. dense sand 0.40 12.95 1.431 45 9.631 11.062 3.687

11 12 Med. dense sand 0.40 12.85 1.766 45 10.499 12.265 4.088

12 13 Med. dense sand 0.40 12.75 2.131 45 11.338 13.469 4.490

13 14 Med. dense sand 0.40 12.65 2.527 45 12.146 14.673 4.891

14 15 Med. dense sand 0.40 12.55 2.954 45 12.924 15.877 5.292

15 16 Med. dense sand 0.40 12.45 3.409 45 13.673 17.082 5.694

16 17 Med. dense sand 0.40 12.35 3.894 45 14.392 18.287 6.096

17 18 Med. dense sand 0.40 12.25 4.408 45 15.084 19.491 6.497

18 19 Med. dense sand 0.40 12.15 4.949 45 15.746 20.696 6.899

19 20 Med. dense sand 0.40 12.05 5.518 45 16.381 21.900 7.300

20 21 Med. dense sand 0.40 11.95 6.114 45 16.989 23.103 7.701

21 22 LS/Grav sand 0.60 11.85 7.046 50 19.464 26.510 8.837

22 23 LS/Grav sand 0.60 11.75 8.014 50 20.024 28.038 9.346

23 24 LS/Grav sand 0.60 11.65 9.017 50 20.557 29.574 9.858

24 25 LS/Grav sand 0.60 11.55 10.055 50 21.062 31.118 10.373

25 26 LS/Grav sand 0.60 11.45 11.127 50 21.541 32.668 10.889

26 27 LS/Grav sand 0.60 11.35 12.232 50 21.994 34.226 11.409

27 28 LS/Grav sand 0.60 11.25 13.369 50 22.420 35.789 11.930

28 29 LS/Grav sand 0.60 11.15 14.538 50 22.821 37.359 12.453

29 30 LS/Grav sand 0.60 11.05 15.737 50 23.197 38.935 12.978

30 31 LS/Grav sand 0.60 10.95 16.967 50 23.549 40.516 13.505

31 32 LS/Grav sand 0.60 10.85 18.226 50 23.876 42.102 14.034

32 33 Very dense sand 0.55 10.75 19.412 65 31.737 51.149 17.050

33 34 Very dense sand 0.55 10.65 20.635 65 32.393 53.028 17.676

34 35 Very dense sand 0.55 10.55 21.894 65 33.008 54.902 18.301

35 36 Very dense sand 0.55 10.45 23.189 65 33.582 56.771 18.924

36 37 Very dense sand 0.55 10.35 24.517 65 34.117 58.634 19.545

37 38 Very dense sand 0.55 10.25 25.879 65 34.612 60.491 20.164

38 39 Very dense sand 0.55 10.15 27.273 65 35.069 62.342 20.781

39 40 Very dense sand 0.55 10.05 28.699 65 35.487 64.187 21.396

40 41 Very dense sand 0.55 9.95 30.156 65 35.869 66.025 22.008

41 42 Very dense sand 0.55 9.85 31.642 65 36.214 67.856 22.619

42 43 Limestone (IGM) 0.60 9.75 33.297 150 84.475 117.772 39.257

43 44 Limestone (IGM) 0.60 9.65 34.986 150 85.290 120.276 40.092

44 45 Limestone (IGM) 0.60 9.55 36.708 150 86.018 122.727 40.909

45 46 Limestone (IGM) 0.60 9.45 38.463 150 86.660 125.123 41.708

46 47 Limestone (IGM) 0.60 9.35 40.248 150 87.218 127.466 42.489

47 48 Limestone (IGM) 0.60 9.25 42.064 150 87.693 129.757 43.252

48 49 Limestone (IGM) 0.60 9.15 43.908 150 88.087 131.995 43.998

49 50 Limestone (IGM) 0.60 9.05 45.780 150 88.401 134.182 44.727
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Table E-1.8: Capacity calculation for 14” circular, tapered pile for B-4 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 13.95 0.000 0 0.000 0.000 0.000

1 2 LS/sand 0.30 13.85 0.032 28 1.166 1.198 0.399

2 3 LS/sand 0.30 13.75 0.087 28 1.760 1.847 0.616

3 4 LS/sand 0.30 13.65 0.164 28 2.336 2.500 0.833

4 5 LS/sand 0.30 13.55 0.263 28 2.895 3.158 1.053

5 6 LS/sand 0.30 13.45 0.385 28 3.436 3.820 1.273

6 7 Loose Sand 0.28 13.35 0.517 25 3.524 4.041 1.347

7 8 Loose Sand 0.28 13.25 0.669 25 3.965 4.635 1.545

8 9 Limestone (IGM) 0.60 13.15 1.049 150 28.178 29.227 9.742

9 10 Limestone (IGM) 0.60 13.05 1.495 150 32.423 33.918 11.306

10 11 Limestone (IGM) 0.60 12.95 2.006 150 36.527 38.534 12.845

11 12 Limestone (IGM) 0.60 12.85 2.582 150 40.494 43.076 14.359

12 13 Limestone (IGM) 0.60 12.75 3.221 150 44.324 47.545 15.848

13 14 Limestone (IGM) 0.60 12.65 3.922 150 48.019 51.941 17.314

14 15 Limestone (IGM) 0.60 12.55 4.684 150 51.580 56.264 18.755

15 16 Limestone (IGM) 0.60 12.45 5.506 150 55.010 60.516 20.172

16 17 Limestone (IGM) 0.60 12.35 6.387 150 58.310 64.697 21.566

17 18 Limestone (IGM) 0.60 12.25 7.326 150 61.481 68.808 22.936

18 19 Limestone (IGM) 0.60 12.15 8.322 150 64.526 72.849 24.283

19 20 Limestone (IGM) 0.60 12.05 9.374 150 67.446 76.820 25.607

20 21 Limestone (IGM) 0.60 11.95 10.480 150 70.243 80.723 26.908

21 22 Limestone (IGM) 0.60 11.85 11.640 150 72.917 84.558 28.186

22 23 LS/ sand 0.30 11.75 12.241 28 13.827 26.068 8.689

23 24 LS/ sand 0.30 11.65 12.856 28 14.029 26.885 8.962

24 25 LS/ sand 0.30 11.55 13.485 28 14.218 27.703 9.234

25 26 LS/ sand 0.30 11.45 14.127 28 14.395 28.522 9.507

26 27 LS/ sand 0.30 11.35 14.783 28 14.559 29.342 9.781

27 28 LS/ sand 0.30 11.25 15.453 28 14.710 30.163 10.054

28 29 Dense sand 0.50 11.15 16.593 55 29.354 45.946 15.315

29 30 Dense sand 0.50 11.05 17.760 55 29.782 47.542 15.847

30 31 Dense sand 0.50 10.95 18.955 55 30.180 49.136 16.379

31 32 Dense sand 0.50 10.85 20.177 55 30.549 50.726 16.909

32 33 Dense sand 0.50 10.75 21.424 55 30.889 52.313 17.438

33 34 Dense sand 0.50 10.65 22.696 55 31.201 53.897 17.966

34 35 Dense sand 0.50 10.55 23.992 55 31.485 55.478 18.493

35 36 Dense sand 0.50 10.45 25.313 55 31.742 57.054 19.018

36 37 Dense sand 0.50 10.35 26.656 55 31.971 58.627 19.542

37 38 Dense sand 0.50 10.25 28.021 55 32.174 60.196 20.065

38 39 Dense sand 0.50 10.15 29.409 55 32.351 61.760 20.587

39 40 Dense sand 0.50 10.05 30.817 55 32.503 63.319 21.106

40 41 Dense sand 0.50 9.95 32.245 55 32.629 64.874 21.625

41 42 Dense sand 0.50 9.85 33.693 55 32.731 66.424 22.141

42 43 Limestone (IGM) 0.60 9.75 35.459 150 90.056 125.514 41.838

43 44 Limestone (IGM) 0.60 9.65 37.258 150 90.757 128.015 42.672

44 45 Limestone (IGM) 0.60 9.55 39.089 150 91.372 130.460 43.487

45 46 Limestone (IGM) 0.60 9.45 40.951 150 91.901 132.852 44.284

46 47 Limestone (IGM) 0.60 9.35 42.843 150 92.348 135.191 45.064

47 48 Limestone (IGM) 0.60 9.25 44.764 150 92.713 137.477 45.826

48 49 Limestone (IGM) 0.60 9.15 46.712 150 92.999 139.711 46.570

49 50 Limestone (IGM) 0.60 9.05 48.688 150 93.206 141.894 47.298
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Table E-1.9: Capacity calculation for 16” circular, tapered pile for B-1 profile 
(Refer Table-1 for stratification and material properties) 

 
Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 Silt 0.00 15.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 15.85 0.036 25 1.348 1.384 0.461

2 3 Loose sand 0.30 15.75 0.098 25 2.030 2.128 0.709

3 4 Loose sand 0.30 15.65 0.185 25 2.694 2.880 0.960

4 5 Very loose sand 0.23 15.55 0.271 20 2.647 2.917 0.972

5 6 Very loose sand 0.23 15.45 0.374 20 3.125 3.499 1.166

6 7 Very loose sand 0.23 15.35 0.494 20 3.590 4.085 1.362

7 8 Very loose sand 0.23 15.25 0.633 20 4.042 4.675 1.558

8 9 Very loose sand 0.23 15.15 0.788 20 4.482 5.270 1.757

9 10 Very loose sand 0.23 15.05 0.960 20 4.909 5.869 1.956

10 11 Very loose sand 0.23 14.95 1.149 20 5.323 6.472 2.157

11 12 Very loose sand 0.23 14.85 1.355 20 5.725 7.080 2.360

12 13 Very loose sand 0.23 14.75 1.576 20 6.115 7.691 2.564

13 14 Very loose sand 0.23 14.65 1.814 20 6.492 8.306 2.769

14 15 Very loose sand 0.23 14.55 2.067 20 6.857 8.925 2.975

15 16 Very loose sand 0.23 14.45 2.336 20 7.211 9.547 3.182

16 17 Very loose sand 0.23 14.35 2.620 20 7.553 10.173 3.391

17 18 LS/ Grav. Sand 0.55 14.25 3.344 60 24.243 27.588 9.196

18 19 LS/ Grav. Sand 0.55 14.15 4.122 60 25.777 29.899 9.966

19 20 LS/ Grav. Sand 0.55 14.05 4.953 60 27.260 32.213 10.738

20 21 LS/ Grav. Sand 0.55 13.95 5.835 60 28.693 34.528 11.509

21 22 LS/ Grav. Sand 0.55 13.85 6.769 60 30.076 36.845 12.282

22 23 LS/ Grav. Sand 0.45 13.75 7.570 50 25.920 33.490 11.163

23 24 LS/ Grav. Sand 0.45 13.65 8.404 50 26.743 35.147 11.716

24 25 LS/ Grav. Sand 0.45 13.55 9.269 50 27.534 36.803 12.268

25 26 LS/ Sand 0.45 13.45 10.166 50 28.293 38.459 12.820

26 27 LS/ Sand 0.30 13.35 10.783 28 16.184 26.967 8.989

27 28 LS/ Sand 0.30 13.25 11.417 28 16.508 27.926 9.309

28 29 LS/ Sand 0.30 13.15 12.069 28 16.817 28.886 9.629

29 30 LS/ Sand 0.30 13.05 12.738 28 17.111 29.849 9.950

30 31 LS/ Sand 0.30 12.95 13.423 28 17.390 30.813 10.271

31 32 LS/ Sand 0.30 12.85 14.124 28 17.655 31.779 10.593

32 33 Dense Sand 0.55 12.75 15.446 60 38.763 54.209 18.070

33 34 Dense Sand 0.55 12.65 16.810 60 39.651 56.461 18.820

34 35 Dense Sand 0.55 12.55 18.215 60 40.497 58.712 19.571

35 36 Dense Sand 0.55 12.45 19.661 60 41.301 60.961 20.320

36 37 Dense Sand 0.55 12.35 21.146 60 42.063 63.209 21.070

37 38 Dense Sand 0.55 12.25 22.670 60 42.785 65.455 21.818

38 39 Dense Sand 0.55 12.15 24.232 60 43.466 67.698 22.566

39 40 Dense Sand 0.55 12.05 25.831 60 44.108 69.939 23.313

40 41 Dense Sand 0.55 11.95 27.466 60 44.711 72.177 24.059

41 42 Dense Sand 0.55 11.85 29.137 60 45.275 74.411 24.804

42 43 Dense Sand 0.55 11.75 30.842 60 45.801 76.643 25.548

43 44 Dense Sand 0.55 11.65 32.582 60 46.289 78.871 26.290

44 45 Dense Sand 0.55 11.55 34.354 60 46.741 81.095 27.032

45 46 Dense Sand 0.55 11.45 36.158 60 47.156 83.315 27.772

46 47 Limestone (IGM) 0.60 11.35 38.165 150 119.363 157.528 52.509

47 48 Limestone (IGM) 0.60 11.25 40.214 150 120.728 160.942 53.647

48 49 Limestone (IGM) 0.60 11.15 42.304 150 121.989 164.293 54.764

49 50 Limestone (IGM) 0.60 11.05 44.434 150 123.147 167.581 55.860
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Table E-1.10: Capacity calculation for 16” circular, tapered pile for B-2 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 15.95 0.000 0 0.000 0.000 0.000

1 2 LS/ Loose Sand 0.28 15.85 0.034 25 1.365 1.399 0.466

2 3 LS/ Loose Sand 0.28 15.75 0.093 25 2.064 2.156 0.719

3 4 LS/ Loose Sand 0.28 15.65 0.175 25 2.744 2.920 0.973

4 5 Loose sand 0.30 15.55 0.289 25 3.391 3.680 1.227

5 6 Loose sand 0.30 15.45 0.427 25 4.020 4.447 1.482

6 7 Loose sand 0.30 15.35 0.590 25 4.631 5.221 1.740

7 8 Loose sand 0.30 15.25 0.776 25 5.226 6.002 2.001

8 9 Loose sand 0.30 15.15 0.986 25 5.805 6.790 2.263

9 10 Loose sand 0.30 15.05 1.219 25 6.366 7.585 2.528

10 11 Loose sand 0.30 14.95 1.475 25 6.911 8.386 2.795

11 12 Loose sand 0.30 14.85 1.753 25 7.440 9.193 3.064

12 13 LS/Med d. sand 0.30 14.75 2.054 25 7.967 10.021 3.340

13 14 LS/Med d. sand 0.30 14.65 2.377 28 9.496 11.873 3.958

14 15 LS/Med d. sand 0.30 14.55 2.723 28 10.050 12.773 4.258

15 16 LS/Med d. sand 0.30 14.45 3.090 28 10.586 13.676 4.559

16 17 LS/Med d. sand 0.30 14.35 3.479 28 11.105 14.584 4.861

17 18 LS/Med d. sand 0.30 14.25 3.889 28 11.606 15.495 5.165

18 19 LS/Med d. sand 0.30 14.15 4.320 28 12.090 16.409 5.470

19 20 LS/Med d. sand 0.30 14.05 4.771 28 12.557 17.327 5.776

20 21 LS/Med d. sand 0.30 13.95 5.242 28 13.006 18.248 6.083

21 22 LS/Med d. sand 0.30 13.85 5.733 28 13.439 19.172 6.391

22 23 LS/Med d. sand 0.30 13.75 6.244 28 13.856 20.099 6.700

23 24 LS/Med d. sand 0.30 13.65 6.773 28 14.256 21.029 7.010

24 25 LS/Med d. sand 0.30 13.55 7.322 28 14.640 21.962 7.321

25 26 LS/Med d. sand 0.30 13.45 7.889 28 15.008 22.896 7.632

26 27 LS/Med d. sand 0.30 13.35 8.474 28 15.360 23.834 7.945

27 28 LS/Med d. sand 0.30 13.25 9.076 28 15.697 24.773 8.258

28 29 LS/Med d. sand 0.30 13.15 9.697 28 16.018 25.715 8.572

29 30 LS/Med d. sand 0.30 13.05 10.334 28 16.324 26.658 8.886

30 31 LS/Med d. sand 0.30 12.95 10.988 28 16.615 27.603 9.201

31 32 LS/Med d. sand 0.30 12.85 11.659 28 16.892 28.550 9.517

32 33 Very dense sand 0.55 12.75 12.927 65 40.392 53.319 17.773

33 34 Very dense sand 0.55 12.65 14.242 65 41.520 55.762 18.587

34 35 Very dense sand 0.55 12.55 15.603 65 42.598 58.201 19.400

35 36 Very dense sand 0.55 12.45 17.010 65 43.625 60.635 20.212

36 37 Very dense sand 0.55 12.35 18.461 65 44.603 63.064 21.021

37 38 Very dense sand 0.55 12.25 19.955 65 45.532 65.488 21.829

38 39 Very dense sand 0.55 12.15 21.492 65 46.414 67.906 22.635

39 40 Very dense sand 0.55 12.05 23.071 65 47.248 70.319 23.440

40 41 Very dense sand 0.55 11.95 24.691 65 48.035 72.725 24.242

41 42 Very dense sand 0.55 11.85 26.350 65 48.776 75.126 25.042

42 43 Limestone (IGM) 0.60 11.75 28.205 150 114.446 142.650 47.550

43 44 Limestone (IGM) 0.60 11.65 30.106 150 116.218 146.324 48.775

44 45 Limestone (IGM) 0.60 11.55 32.052 150 117.880 149.932 49.977

45 46 Limestone (IGM) 0.60 11.45 34.042 150 119.433 153.475 51.158

46 47 Limestone (IGM) 0.60 11.35 36.074 150 120.878 156.952 52.317

47 48 Limestone (IGM) 0.60 11.25 38.149 150 122.217 160.366 53.455

48 49 Limestone (IGM) 0.60 11.15 40.264 150 123.451 163.715 54.572

49 50 Limestone (IGM) 0.60 11.05 42.419 150 124.583 167.002 55.667
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Table E-1.11: Capacity calculation for 16” circular, tapered pile for B-3 profile 
(Refer Table-1 for stratification and material properties) 

 
Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 15.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 15.85 0.036 25 1.348 1.384 0.461

2 3 Loose sand 0.30 15.75 0.098 25 2.030 2.128 0.709

3 4 Loose sand 0.30 15.65 0.185 25 2.694 2.880 0.960

4 5 Loose sand 0.30 15.55 0.297 25 3.341 3.639 1.213

5 6 Loose sand 0.30 15.45 0.433 25 3.971 4.405 1.468

6 7 Loose sand 0.30 15.35 0.594 25 4.584 5.178 1.726

7 8 Loose sand 0.30 15.25 0.779 25 5.179 5.958 1.986

8 9 Loose sand 0.30 15.15 0.987 25 5.758 6.744 2.248

9 10 Med. dense sand 0.40 15.05 1.298 45 11.625 12.923 4.308

10 11 Med. dense sand 0.40 14.95 1.648 45 12.849 14.496 4.832

11 12 Med. dense sand 0.40 14.85 2.034 45 14.037 16.071 5.357

12 13 Med. dense sand 0.40 14.75 2.457 45 15.190 17.647 5.882

13 14 Med. dense sand 0.40 14.65 2.916 45 16.307 19.223 6.408

14 15 Med. dense sand 0.40 14.55 3.410 45 17.390 20.800 6.933

15 16 Med. dense sand 0.40 14.45 3.939 45 18.439 22.378 7.459

16 17 Med. dense sand 0.40 14.35 4.502 45 19.453 23.956 7.985

17 18 Med. dense sand 0.40 14.25 5.100 45 20.434 25.534 8.511

18 19 Med. dense sand 0.40 14.15 5.730 45 21.382 27.112 9.037

19 20 Med. dense sand 0.40 14.05 6.394 45 22.297 28.691 9.564

20 21 Med. dense sand 0.40 13.95 7.089 45 23.179 30.269 10.090

21 22 LS/Grav sand 0.60 13.85 8.178 50 26.622 34.800 11.600

22 23 LS/Grav sand 0.60 13.75 9.311 50 27.455 36.767 12.256

23 24 LS/Grav sand 0.60 13.65 10.487 50 28.256 38.743 12.914

24 25 LS/Grav sand 0.60 13.55 11.705 50 29.025 40.730 13.577

25 26 LS/Grav sand 0.60 13.45 12.964 50 29.762 42.726 14.242

26 27 LS/Grav sand 0.60 13.35 14.263 50 30.468 44.731 14.910

27 28 LS/Grav sand 0.60 13.25 15.602 50 31.142 46.745 15.582

28 29 LS/Grav sand 0.60 13.15 16.981 50 31.786 48.767 16.256

29 30 LS/Grav sand 0.60 13.05 18.397 50 32.400 50.797 16.932

30 31 LS/Grav sand 0.60 12.95 19.852 50 32.983 52.835 17.612

31 32 LS/Grav sand 0.60 12.85 21.343 50 33.537 54.880 18.293

32 33 Very dense sand 0.55 12.75 22.750 65 44.709 67.459 22.486

33 34 Very dense sand 0.55 12.65 24.202 65 45.770 69.972 23.324

34 35 Very dense sand 0.55 12.55 25.700 65 46.780 72.480 24.160

35 36 Very dense sand 0.55 12.45 27.242 65 47.741 74.983 24.994

36 37 Very dense sand 0.55 12.35 28.827 65 48.653 77.480 25.827

37 38 Very dense sand 0.55 12.25 30.455 65 49.516 79.971 26.657

38 39 Very dense sand 0.55 12.15 32.124 65 50.333 82.456 27.485

39 40 Very dense sand 0.55 12.05 33.834 65 51.102 84.935 28.312

40 41 Very dense sand 0.55 11.95 35.583 65 51.825 87.408 29.136

41 42 Very dense sand 0.55 11.85 37.371 65 52.503 89.874 29.958

42 43 Limestone (IGM) 0.60 11.75 39.365 150 122.901 162.266 54.089

43 44 Limestone (IGM) 0.60 11.65 41.404 150 124.530 165.934 55.311

44 45 Limestone (IGM) 0.60 11.55 43.487 150 126.049 169.537 56.512

45 46 Limestone (IGM) 0.60 11.45 45.613 150 127.460 173.073 57.691

46 47 Limestone (IGM) 0.60 11.35 47.780 150 128.765 176.545 58.848

47 48 Limestone (IGM) 0.60 11.25 49.989 150 129.965 179.953 59.984

48 49 Limestone (IGM) 0.60 11.15 52.236 150 131.061 183.298 61.099

49 50 Limestone (IGM) 0.60 11.05 54.522 150 132.057 186.579 62.193
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Table E-1.12: Capacity calculation for 16” circular, tapered pile for B-4 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 15.95 0.000 0 0.000 0.000 0.000

1 2 LS/sand 0.30 15.85 0.037 28 1.529 1.565 0.522

2 3 LS/sand 0.30 15.75 0.099 28 2.311 2.411 0.804

3 4 LS/sand 0.30 15.65 0.188 28 3.074 3.262 1.087

4 5 LS/sand 0.30 15.55 0.302 28 3.816 4.118 1.373

5 6 LS/sand 0.30 15.45 0.441 28 4.538 4.979 1.660

6 7 Loose Sand 0.28 15.35 0.594 25 4.663 5.257 1.752

7 8 Loose Sand 0.28 15.25 0.769 25 5.258 6.027 2.009

8 9 Limestone (IGM) 0.60 15.15 1.206 150 37.439 38.645 12.882

9 10 Limestone (IGM) 0.60 15.05 1.721 150 43.166 44.887 14.962

10 11 Limestone (IGM) 0.60 14.95 2.311 150 48.732 51.043 17.014

11 12 Limestone (IGM) 0.60 14.85 2.976 150 54.137 57.113 19.038

12 13 Limestone (IGM) 0.60 14.75 3.715 150 59.383 63.098 21.033

13 14 Limestone (IGM) 0.60 14.65 4.527 150 64.472 69.000 23.000

14 15 Limestone (IGM) 0.60 14.55 5.411 150 69.406 74.817 24.939

15 16 Limestone (IGM) 0.60 14.45 6.365 150 74.186 80.551 26.850

16 17 Limestone (IGM) 0.60 14.35 7.389 150 78.814 86.203 28.734

17 18 Limestone (IGM) 0.60 14.25 8.481 150 83.292 91.773 30.591

18 19 Limestone (IGM) 0.60 14.15 9.641 150 87.620 97.261 32.420

19 20 Limestone (IGM) 0.60 14.05 10.867 150 91.802 102.669 34.223

20 21 Limestone (IGM) 0.60 13.95 12.159 150 95.838 107.996 35.999

21 22 Limestone (IGM) 0.60 13.85 13.514 150 99.730 113.244 37.748

22 23 LS/ sand 0.30 13.75 14.217 28 18.958 33.175 11.058

23 24 LS/ sand 0.30 13.65 14.938 28 19.284 34.222 11.407

24 25 LS/ sand 0.30 13.55 15.676 28 19.594 35.270 11.757

25 26 LS/ sand 0.30 13.45 16.430 28 19.889 36.319 12.106

26 27 LS/ sand 0.30 13.35 17.202 28 20.169 37.371 12.457

27 28 LS/ sand 0.30 13.25 17.990 28 20.433 38.423 12.808

28 29 Dense sand 0.50 13.15 19.335 55 40.885 60.219 20.073

29 30 Dense sand 0.50 13.05 20.714 55 41.596 62.310 20.770

30 31 Dense sand 0.50 12.95 22.127 55 42.272 64.399 21.466

31 32 Dense sand 0.50 12.85 23.573 55 42.912 66.485 22.162

32 33 Dense sand 0.50 12.75 25.053 55 43.516 68.569 22.856

33 34 Dense sand 0.50 12.65 26.564 55 44.086 70.650 23.550

34 35 Dense sand 0.50 12.55 28.106 55 44.622 72.728 24.243

35 36 Dense sand 0.50 12.45 29.679 55 45.124 74.803 24.934

36 37 Dense sand 0.50 12.35 31.282 55 45.593 76.874 25.625

37 38 Dense sand 0.50 12.25 32.914 55 46.028 78.942 26.314

38 39 Dense sand 0.50 12.15 34.574 55 46.432 81.006 27.002

39 40 Dense sand 0.50 12.05 36.262 55 46.804 83.066 27.689

40 41 Dense sand 0.50 11.95 37.978 55 47.144 85.122 28.374

41 42 Dense sand 0.50 11.85 39.720 55 47.454 87.174 29.058

42 43 Limestone (IGM) 0.60 11.75 41.848 150 131.020 172.868 57.623

43 44 Limestone (IGM) 0.60 11.65 44.020 150 132.511 176.531 58.844

44 45 Limestone (IGM) 0.60 11.55 46.234 150 133.894 180.128 60.043

45 46 Limestone (IGM) 0.60 11.45 48.490 150 135.169 183.659 61.220

46 47 Limestone (IGM) 0.60 11.35 50.787 150 136.339 187.126 62.375

47 48 Limestone (IGM) 0.60 11.25 53.123 150 137.405 190.528 63.509

48 49 Limestone (IGM) 0.60 11.15 55.498 150 138.369 193.867 64.622

49 50 Limestone (IGM) 0.60 11.05 57.910 150 139.234 197.143 65.714
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tapering pile



Geotechnical services for the Dinner Key Marina improvements: final report   
City of Miami RFP 15-16-011, Miscellaneous Marine & Coastal Engineering Services  
HPCI Project No.: GE-M&N-CityMia-18-01 
 
    

 _________________________________________________________________________________________ 

 

Table E-1.13: Capacity calculation for 18” circular, tapered pile for B-1 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 Silt 0.00 17.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 17.85 0.041 25 1.711 1.752 0.584

2 3 Loose sand 0.30 17.75 0.111 25 2.580 2.691 0.897

3 4 Loose sand 0.30 17.65 0.209 25 3.430 3.638 1.213

4 5 Very loose sand 0.23 17.55 0.305 20 3.374 3.679 1.226

5 6 Very loose sand 0.23 17.45 0.422 20 3.990 4.411 1.470

6 7 Very loose sand 0.23 17.35 0.558 20 4.590 5.148 1.716

7 8 Very loose sand 0.23 17.25 0.714 20 5.176 5.891 1.964

8 9 Very loose sand 0.23 17.15 0.890 20 5.748 6.638 2.213

9 10 Very loose sand 0.23 17.05 1.085 20 6.305 7.390 2.463

10 11 Very loose sand 0.23 16.95 1.300 20 6.848 8.148 2.716

11 12 Very loose sand 0.23 16.85 1.533 20 7.377 8.909 2.970

12 13 Very loose sand 0.23 16.75 1.784 20 7.892 9.676 3.225

13 14 Very loose sand 0.23 16.65 2.054 20 8.392 10.447 3.482

14 15 Very loose sand 0.23 16.55 2.342 20 8.880 11.222 3.741

15 16 Very loose sand 0.23 16.45 2.648 20 9.353 12.002 4.001

16 17 Very loose sand 0.23 16.35 2.972 20 9.813 12.785 4.262

17 18 LS/ Grav. Sand 0.55 16.25 3.798 60 31.554 35.352 11.784

18 19 LS/ Grav. Sand 0.55 16.15 4.686 60 33.608 38.294 12.765

19 20 LS/ Grav. Sand 0.55 16.05 5.635 60 35.605 41.240 13.747

20 21 LS/ Grav. Sand 0.55 15.95 6.644 60 37.544 44.188 14.729

21 22 LS/ Grav. Sand 0.55 15.85 7.712 60 39.426 47.138 15.713

22 23 LS/ Grav. Sand 0.45 15.75 8.630 50 34.040 42.670 14.223

23 24 LS/ Grav. Sand 0.45 15.65 9.586 50 35.187 44.773 14.924

24 25 LS/ Grav. Sand 0.45 15.55 10.579 50 36.297 46.876 15.625

25 26 LS/ Sand 0.45 15.45 11.609 50 37.369 48.978 16.326

26 27 LS/ Sand 0.30 15.35 12.318 28 21.417 33.736 11.245

27 28 LS/ Sand 0.30 15.25 13.048 28 21.890 34.938 11.646

28 29 LS/ Sand 0.30 15.15 13.799 28 22.345 36.144 12.048

29 30 LS/ Sand 0.30 15.05 14.570 28 22.781 37.352 12.451

30 31 LS/ Sand 0.30 14.95 15.361 28 23.201 38.562 12.854

31 32 LS/ Sand 0.30 14.85 16.172 28 23.603 39.775 13.258

32 33 Dense Sand 0.55 14.75 17.701 60 51.933 69.634 23.211

33 34 Dense Sand 0.55 14.65 19.281 60 53.238 72.519 24.173

34 35 Dense Sand 0.55 14.55 20.910 60 54.493 75.403 25.134

35 36 Dense Sand 0.55 14.45 22.588 60 55.698 78.286 26.095

36 37 Dense Sand 0.55 14.35 24.313 60 56.855 81.168 27.056

37 38 Dense Sand 0.55 14.25 26.086 60 57.963 84.049 28.016

38 39 Dense Sand 0.55 14.15 27.905 60 59.023 86.928 28.976

39 40 Dense Sand 0.55 14.05 29.770 60 60.036 89.805 29.935

40 41 Dense Sand 0.55 13.95 31.679 60 61.002 92.681 30.894

41 42 Dense Sand 0.55 13.85 33.631 60 61.922 95.554 31.851

42 43 Dense Sand 0.55 13.75 35.627 60 62.797 98.424 32.808

43 44 Dense Sand 0.55 13.65 37.665 60 63.627 101.292 33.764

44 45 Dense Sand 0.55 13.55 39.744 60 64.412 104.156 34.719

45 46 Dense Sand 0.55 13.45 41.863 60 65.154 107.018 35.673

46 47 Limestone (IGM) 0.60 13.35 44.224 150 165.355 209.579 69.860

47 48 Limestone (IGM) 0.60 13.25 46.637 150 167.696 214.333 71.444

48 49 Limestone (IGM) 0.60 13.15 49.102 150 169.910 219.012 73.004

49 50 Limestone (IGM) 0.60 13.05 51.618 150 171.999 223.617 74.539
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Table E-1.14: Capacity calculation for 18” circular, tapered pile for B-2 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 17.95 0.000 0 0.000 0.000 0.000

1 2 LS/ Loose Sand 0.28 17.85 0.039 25 1.732 1.771 0.590

2 3 LS/ Loose Sand 0.28 17.75 0.105 25 2.623 2.727 0.909

3 4 LS/ Loose Sand 0.28 17.65 0.198 25 3.493 3.691 1.230

4 5 Loose sand 0.30 17.55 0.326 25 4.322 4.648 1.549

5 6 Loose sand 0.30 17.45 0.482 25 5.131 5.614 1.871

6 7 Loose sand 0.30 17.35 0.666 25 5.921 6.587 2.196

7 8 Loose sand 0.30 17.25 0.876 25 6.692 7.569 2.523

8 9 Loose sand 0.30 17.15 1.114 25 7.444 8.558 2.853

9 10 Loose sand 0.30 17.05 1.378 25 8.177 9.555 3.185

10 11 Loose sand 0.30 16.95 1.668 25 8.891 10.559 3.520

11 12 Loose sand 0.30 16.85 1.984 25 9.586 11.570 3.857

12 13 LS/Med d. sand 0.30 16.75 2.326 25 10.283 12.608 4.203

13 14 LS/Med d. sand 0.30 16.65 2.693 28 12.275 14.969 4.990

14 15 LS/Med d. sand 0.30 16.55 3.086 28 13.014 16.100 5.367

15 16 LS/Med d. sand 0.30 16.45 3.504 28 13.731 17.235 5.745

16 17 LS/Med d. sand 0.30 16.35 3.947 28 14.429 18.376 6.125

17 18 LS/Med d. sand 0.30 16.25 4.415 28 15.106 19.520 6.507

18 19 LS/Med d. sand 0.30 16.15 4.906 28 15.763 20.669 6.890

19 20 LS/Med d. sand 0.30 16.05 5.422 28 16.401 21.822 7.274

20 21 LS/Med d. sand 0.30 15.95 5.960 28 17.018 22.979 7.660

21 22 LS/Med d. sand 0.30 15.85 6.522 28 17.617 24.140 8.047

22 23 LS/Med d. sand 0.30 15.75 7.107 28 18.197 25.304 8.435

23 24 LS/Med d. sand 0.30 15.65 7.714 28 18.757 26.472 8.824

24 25 LS/Med d. sand 0.30 15.55 8.344 28 19.299 27.643 9.214

25 26 LS/Med d. sand 0.30 15.45 8.995 28 19.822 28.817 9.606

26 27 LS/Med d. sand 0.30 15.35 9.668 28 20.327 29.995 9.998

27 28 LS/Med d. sand 0.30 15.25 10.361 28 20.814 31.175 10.392

28 29 LS/Med d. sand 0.30 15.15 11.076 28 21.283 32.359 10.786

29 30 LS/Med d. sand 0.30 15.05 11.811 28 21.733 33.545 11.182

30 31 LS/Med d. sand 0.30 14.95 12.566 28 22.167 34.733 11.578

31 32 LS/Med d. sand 0.30 14.85 13.341 28 22.583 35.924 11.975

32 33 Very dense sand 0.55 14.75 14.808 65 54.116 68.924 22.975

33 34 Very dense sand 0.55 14.65 16.331 65 55.748 72.079 24.026

34 35 Very dense sand 0.55 14.55 17.910 65 57.320 75.229 25.076

35 36 Very dense sand 0.55 14.45 19.542 65 58.833 78.375 26.125

36 37 Very dense sand 0.55 14.35 21.228 65 60.288 81.516 27.172

37 38 Very dense sand 0.55 14.25 22.967 65 61.685 84.651 28.217

38 39 Very dense sand 0.55 14.15 24.757 65 63.025 87.782 29.261

39 40 Very dense sand 0.55 14.05 26.597 65 64.309 90.907 30.302

40 41 Very dense sand 0.55 13.95 28.488 65 65.538 94.026 31.342

41 42 Very dense sand 0.55 13.85 30.427 65 66.711 97.138 32.379

42 43 Limestone (IGM) 0.60 13.75 32.598 150 156.916 189.514 63.171

43 44 Limestone (IGM) 0.60 13.65 34.825 150 159.749 194.574 64.858

44 45 Limestone (IGM) 0.60 13.55 37.108 150 162.448 199.556 66.519

45 46 Limestone (IGM) 0.60 13.45 39.446 150 165.015 204.461 68.154

46 47 Limestone (IGM) 0.60 13.35 41.837 150 167.453 209.290 69.763

47 48 Limestone (IGM) 0.60 13.25 44.280 150 169.763 214.043 71.348

48 49 Limestone (IGM) 0.60 13.15 46.775 150 171.946 218.720 72.907

49 50 Limestone (IGM) 0.60 13.05 49.320 150 174.004 223.324 74.441
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Table E-1.15: Capacity calculation for 18” circular, tapered pile for B-3 profile 
(Refer Table-1 for stratification and material properties) 

 

 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 17.95 0.000 0 0.000 0.000 0.000

1 2 Loose sand 0.30 17.85 0.041 25 1.711 1.752 0.584

2 3 Loose sand 0.30 17.75 0.111 25 2.580 2.691 0.897

3 4 Loose sand 0.30 17.65 0.209 25 3.430 3.638 1.213

4 5 Loose sand 0.30 17.55 0.335 25 4.259 4.594 1.531

5 6 Loose sand 0.30 17.45 0.489 25 5.069 5.559 1.853

6 7 Loose sand 0.30 17.35 0.671 25 5.860 6.531 2.177

7 8 Loose sand 0.30 17.25 0.879 25 6.632 7.511 2.504

8 9 Loose sand 0.30 17.15 1.115 25 7.384 8.499 2.833

9 10 Med. dense sand 0.40 17.05 1.468 45 14.931 16.399 5.466

10 11 Med. dense sand 0.40 16.95 1.864 45 16.529 18.393 6.131

11 12 Med. dense sand 0.40 16.85 2.302 45 18.087 20.389 6.796

12 13 Med. dense sand 0.40 16.75 2.783 45 19.604 22.387 7.462

13 14 Med. dense sand 0.40 16.65 3.304 45 21.081 24.385 8.128

14 15 Med. dense sand 0.40 16.55 3.866 45 22.518 26.385 8.795

15 16 Med. dense sand 0.40 16.45 4.468 45 23.916 28.385 9.462

16 17 Med. dense sand 0.40 16.35 5.110 45 25.275 30.386 10.129

17 18 Med. dense sand 0.40 16.25 5.792 45 26.596 32.387 10.796

18 19 Med. dense sand 0.40 16.15 6.511 45 27.878 34.389 11.463

19 20 Med. dense sand 0.40 16.05 7.269 45 29.123 36.392 12.131

20 21 Med. dense sand 0.40 15.95 8.064 45 30.330 38.394 12.798

21 22 LS/Grav sand 0.60 15.85 9.311 50 34.897 44.208 14.736

22 23 LS/Grav sand 0.60 15.75 10.609 50 36.057 46.665 15.555

23 24 LS/Grav sand 0.60 15.65 11.956 50 37.178 49.135 16.378

24 25 LS/Grav sand 0.60 15.55 13.354 50 38.263 51.616 17.205

25 26 LS/Grav sand 0.60 15.45 14.800 50 39.310 54.110 18.037

26 27 LS/Grav sand 0.60 15.35 16.294 50 40.320 56.614 18.871

27 28 LS/Grav sand 0.60 15.25 17.836 50 41.294 59.130 19.710

28 29 LS/Grav sand 0.60 15.15 19.424 50 42.233 61.656 20.552

29 30 LS/Grav sand 0.60 15.05 21.058 50 43.136 64.193 21.398

30 31 LS/Grav sand 0.60 14.95 22.736 50 44.003 66.740 22.247

31 32 LS/Grav sand 0.60 14.85 24.459 50 44.836 69.296 23.099

32 33 Very dense sand 0.55 14.75 26.087 65 59.900 85.987 28.662

33 34 Very dense sand 0.55 14.65 27.769 65 61.453 89.222 29.741

34 35 Very dense sand 0.55 14.55 29.506 65 62.947 92.453 30.818

35 36 Very dense sand 0.55 14.45 31.295 65 64.383 95.678 31.893

36 37 Very dense sand 0.55 14.35 33.137 65 65.761 98.898 32.966

37 38 Very dense sand 0.55 14.25 35.031 65 67.082 102.113 34.038

38 39 Very dense sand 0.55 14.15 36.975 65 68.347 105.321 35.107

39 40 Very dense sand 0.55 14.05 38.968 65 69.555 108.523 36.174

40 41 Very dense sand 0.55 13.95 41.010 65 70.709 111.719 37.240

41 42 Very dense sand 0.55 13.85 43.100 65 71.809 114.909 38.303

42 43 Limestone (IGM) 0.60 13.75 45.434 150 168.510 213.943 71.314

43 44 Limestone (IGM) 0.60 13.65 47.823 150 171.173 218.996 72.999

44 45 Limestone (IGM) 0.60 13.55 50.267 150 173.705 223.971 74.657

45 46 Limestone (IGM) 0.60 13.45 52.764 150 176.106 228.870 76.290

46 47 Limestone (IGM) 0.60 13.35 55.313 150 178.379 233.692 77.897

47 48 Limestone (IGM) 0.60 13.25 57.913 150 180.525 238.438 79.479

48 49 Limestone (IGM) 0.60 13.15 60.564 150 182.546 243.110 81.037

49 50 Limestone (IGM) 0.60 13.05 63.264 150 184.443 247.707 82.569
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Table E-1.16: Capacity calculation for 18” circular, tapered pile for B-4 profile 
(Refer Table-1 for stratification and material properties) 

 

 
 

Layer depth Coeff icient Total ultimate Nt,Toe Ultimate toe Ultimate Safe pile load

From To of friction  Skin friction resistance resistance pile capacity for FS=3

(ft) (ft) b  d (inch) (ton) Coeff icient qt * At (ton) (ton) (ton) 

0 1 silt 0.00 17.95 0.000 0 0.000 0.000 0.000

1 2 LS/sand 0.30 17.85 0.041 28 1.940 1.982 0.661

2 3 LS/sand 0.30 17.75 0.112 28 2.938 3.050 1.017

3 4 LS/sand 0.30 17.65 0.212 28 3.912 4.124 1.375

4 5 LS/sand 0.30 17.55 0.341 28 4.864 5.205 1.735

5 6 LS/sand 0.30 17.45 0.498 28 5.793 6.291 2.097

6 7 Loose Sand 0.28 17.35 0.670 25 5.962 6.633 2.211

7 8 Loose Sand 0.28 17.25 0.868 25 6.733 7.601 2.534

8 9 Limestone (IGM) 0.60 17.15 1.363 150 48.013 49.376 16.459

9 10 Limestone (IGM) 0.60 17.05 1.946 150 55.445 57.391 19.130

10 11 Limestone (IGM) 0.60 16.95 2.615 150 62.692 65.308 21.769

11 12 Limestone (IGM) 0.60 16.85 3.370 150 69.757 73.127 24.376

12 13 Limestone (IGM) 0.60 16.75 4.210 150 76.641 80.851 26.950

13 14 Limestone (IGM) 0.60 16.65 5.132 150 83.346 88.478 29.493

14 15 Limestone (IGM) 0.60 16.55 6.137 150 89.873 96.011 32.004

15 16 Limestone (IGM) 0.60 16.45 7.224 150 96.225 103.448 34.483

16 17 Limestone (IGM) 0.60 16.35 8.390 150 102.402 110.792 36.931

17 18 Limestone (IGM) 0.60 16.25 9.636 150 108.406 118.042 39.347

18 19 Limestone (IGM) 0.60 16.15 10.960 150 114.240 125.199 41.733

19 20 Limestone (IGM) 0.60 16.05 12.360 150 119.904 132.264 44.088

20 21 Limestone (IGM) 0.60 15.95 13.837 150 125.401 139.238 46.413

21 22 Limestone (IGM) 0.60 15.85 15.389 150 130.732 146.120 48.707

22 23 LS/ sand 0.30 15.75 16.194 28 24.897 41.091 13.697

23 24 LS/ sand 0.30 15.65 17.020 28 25.373 42.392 14.131

24 25 LS/ sand 0.30 15.55 17.866 28 25.830 43.696 14.565

25 26 LS/ sand 0.30 15.45 18.734 28 26.269 45.003 15.001

26 27 LS/ sand 0.30 15.35 19.621 28 26.690 46.311 15.437

27 28 LS/ sand 0.30 15.25 20.528 28 27.094 47.622 15.874

28 29 Dense sand 0.50 15.15 22.077 55 54.322 76.398 25.466

29 30 Dense sand 0.50 15.05 23.667 55 55.380 79.047 26.349

30 31 Dense sand 0.50 14.95 25.299 55 56.395 81.694 27.231

31 32 Dense sand 0.50 14.85 26.970 55 57.369 84.339 28.113

32 33 Dense sand 0.50 14.75 28.681 55 58.301 86.983 28.994

33 34 Dense sand 0.50 14.65 30.431 55 59.192 89.624 29.875

34 35 Dense sand 0.50 14.55 32.220 55 60.043 92.263 30.754

35 36 Dense sand 0.50 14.45 34.045 55 60.854 94.899 31.633

36 37 Dense sand 0.50 14.35 35.907 55 61.625 97.532 32.511

37 38 Dense sand 0.50 14.25 37.806 55 62.357 100.163 33.388

38 39 Dense sand 0.50 14.15 39.740 55 63.050 102.790 34.263

39 40 Dense sand 0.50 14.05 41.708 55 63.705 105.413 35.138

40 41 Dense sand 0.50 13.95 43.711 55 64.323 108.033 36.011

41 42 Dense sand 0.50 13.85 45.747 55 64.903 110.650 36.883

42 43 Limestone (IGM) 0.60 13.75 48.237 150 179.642 227.879 75.960

43 44 Limestone (IGM) 0.60 13.65 50.782 150 182.144 232.926 77.642

44 45 Limestone (IGM) 0.60 13.55 53.380 150 184.515 237.894 79.298

45 46 Limestone (IGM) 0.60 13.45 56.030 150 186.757 242.786 80.929

46 47 Limestone (IGM) 0.60 13.35 58.731 150 188.871 247.602 82.534

47 48 Limestone (IGM) 0.60 13.25 61.483 150 190.860 252.342 84.114

48 49 Limestone (IGM) 0.60 13.15 64.283 150 192.724 257.008 85.669

49 50 Limestone (IGM) 0.60 13.05 67.132 150 194.467 261.598 87.199

Soil type 
Av. Dia. of 
tapering pile
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Appendix E-2: Concrete piles- FB-Deep program output 
 



 



 



 



 



Florida Bridge Software Institute                       Date: January 21, 2019 
Shaft and Pile Analysis (FB-Deep v.2.05)                Time: 09:52:54 
_________________________________________________________________________________ 
 
  
General Information: 
==================== 
  Input file: .....n\driven-square\dinner-driven-sq-b1\dinner-key-b1driven-sq.spc 
  Project number: GE-M&N-CityMia-18-01 
  Job name: Dinner Key Marina improvements 
  Engineer: AK 
  Units: English 
 
  
Analysis Information: 
===================== 
Analysis Type: SPT 
  
 
Soil Information: 
================= 
  Boring date: 11/26/2018,    Boring Number: B-1 
  Station number:   Offset:  
 
  Ground Elevation: 0.000(ft) 
 
  Hammer type: Automatic Hammer, Correction factor = 1.24 
 
   ID     Depth      No. of Blows          Soil Type 
           (ft)       (Blows/ft)                     
  ----- ------------ ------------- ------------------------------- 
      1         0.00          2.00  2- Clay and silty sand 
      2         1.00          2.00  2- Clay and silty sand 
      3         1.00          7.00  3- Clean sand 
      4         4.00          7.00  3- Clean sand 
      5         4.00          2.00  3- Clean sand 
      6        17.00          2.00  3- Clean sand 
      7        17.00         25.00  4- Lime Stone/Very shelly sand 
      8        22.00         25.00  4- Lime Stone/Very shelly sand 
      9        22.00         17.00  4- Lime Stone/Very shelly sand 
     10        26.00         17.00  4- Lime Stone/Very shelly sand 
     11        26.00          8.00  4- Lime Stone/Very shelly sand 
     12        32.00          8.00  4- Lime Stone/Very shelly sand 
     13        32.00         33.00  3- Clean sand 
     14        46.00         33.00  3- Clean sand 
     15        46.00         49.00  4- Lime Stone/Very shelly sand 
     16        50.00         49.00  4- Lime Stone/Very shelly sand 
     17        60.00         49.00  4- Lime Stone/Very shelly sand 
 
 
 
                   Blowcount Average Per Soil Layer 
                  ---------------------------------- 
 
Layer   Starting    Bottom   Thickness   Average            Soil Type 
 Num.   Elevation  Elevation             Blowcount 
          (ft)        (ft)       (ft)     (Blows/ft)                     
-----  ---------- ---------- ----------  ------------- --------------------------------- 
    1        0.00      -1.00       1.00        2.00          2-Clay and Silty Sand 
    2       -1.00     -17.00      16.00        2.94          3-Clean Sand 
    3      -17.00     -32.00      15.00       16.07          4-Limestone, Very Shelly Sand 
    4      -32.00     -46.00      14.00       33.00          3-Clean Sand 
    5      -46.00     -60.00      14.00       49.00          4-Limestone, Very Shelly Sand 
 



  
Driven Pile Data: 
================= 
  Pile unit weight = 145.00(pcf), Section Type: Square 
 
Pile Geometry: 
-------------- 
     Width     Length   Tip Elev. 
      (in)      (ft)      (ft)  
 ---------- ---------- ---------- 
      12.00       1.00      -1.00 
      12.00       2.00      -2.00 
      12.00       3.00      -3.00 
      12.00       4.00      -4.00 
      12.00       5.00      -5.00 
      12.00       6.00      -6.00 
      12.00       7.00      -7.00 
      12.00       8.00      -8.00 
      12.00       9.00      -9.00 
      12.00      10.00     -10.00 
      12.00      11.00     -11.00 
      12.00      12.00     -12.00 
      12.00      13.00     -13.00 
      12.00      14.00     -14.00 
      12.00      15.00     -15.00 
      12.00      16.00     -16.00 
      12.00      17.00     -17.00 
      12.00      18.00     -18.00 
      12.00      19.00     -19.00 
      12.00      20.00     -20.00 
      12.00      21.00     -21.00 
      12.00      22.00     -22.00 
      12.00      23.00     -23.00 
      12.00      24.00     -24.00 
      12.00      25.00     -25.00 
      12.00      26.00     -26.00 
      12.00      27.00     -27.00 
      12.00      28.00     -28.00 
      12.00      29.00     -29.00 
      12.00      30.00     -30.00 
      12.00      31.00     -31.00 
      12.00      32.00     -32.00 
      12.00      33.00     -33.00 
      12.00      34.00     -34.00 
      12.00      35.00     -35.00 
      12.00      36.00     -36.00 
      12.00      37.00     -37.00 
      12.00      38.00     -38.00 
      12.00      39.00     -39.00 
      12.00      40.00     -40.00 
      12.00      41.00     -41.00 
      12.00      42.00     -42.00 
      12.00      43.00     -43.00 
      12.00      44.00     -44.00 
      12.00      45.00     -45.00 
      12.00      46.00     -46.00 
      12.00      47.00     -47.00 
      12.00      48.00     -48.00 
      12.00      49.00     -49.00 
      12.00      50.00     -50.00 
      14.00       1.00      -1.00 
      14.00       2.00      -2.00 
      14.00       3.00      -3.00 
      14.00       4.00      -4.00 



      14.00       5.00      -5.00 
      14.00       6.00      -6.00 
      14.00       7.00      -7.00 
      14.00       8.00      -8.00 
      14.00       9.00      -9.00 
      14.00      10.00     -10.00 
      14.00      11.00     -11.00 
      14.00      12.00     -12.00 
      14.00      13.00     -13.00 
      14.00      14.00     -14.00 
      14.00      15.00     -15.00 
      14.00      16.00     -16.00 
      14.00      17.00     -17.00 
      14.00      18.00     -18.00 
      14.00      19.00     -19.00 
      14.00      20.00     -20.00 
      14.00      21.00     -21.00 
      14.00      22.00     -22.00 
      14.00      23.00     -23.00 
      14.00      24.00     -24.00 
      14.00      25.00     -25.00 
      14.00      26.00     -26.00 
      14.00      27.00     -27.00 
      14.00      28.00     -28.00 
      14.00      29.00     -29.00 
      14.00      30.00     -30.00 
      14.00      31.00     -31.00 
      14.00      32.00     -32.00 
      14.00      33.00     -33.00 
      14.00      34.00     -34.00 
      14.00      35.00     -35.00 
      14.00      36.00     -36.00 
      14.00      37.00     -37.00 
      14.00      38.00     -38.00 
      14.00      39.00     -39.00 
      14.00      40.00     -40.00 
      14.00      41.00     -41.00 
      14.00      42.00     -42.00 
      14.00      43.00     -43.00 
      14.00      44.00     -44.00 
      14.00      45.00     -45.00 
      14.00      46.00     -46.00 
      14.00      47.00     -47.00 
      14.00      48.00     -48.00 
      14.00      49.00     -49.00 
      14.00      50.00     -50.00 
      16.00       1.00      -1.00 
      16.00       2.00      -2.00 
      16.00       3.00      -3.00 
      16.00       4.00      -4.00 
      16.00       5.00      -5.00 
      16.00       6.00      -6.00 
      16.00       7.00      -7.00 
      16.00       8.00      -8.00 
      16.00       9.00      -9.00 
      16.00      10.00     -10.00 
      16.00      11.00     -11.00 
      16.00      12.00     -12.00 
      16.00      13.00     -13.00 
      16.00      14.00     -14.00 
      16.00      15.00     -15.00 
      16.00      16.00     -16.00 
      16.00      17.00     -17.00 
      16.00      18.00     -18.00 



      16.00      19.00     -19.00 
      16.00      20.00     -20.00 
      16.00      21.00     -21.00 
      16.00      22.00     -22.00 
      16.00      23.00     -23.00 
      16.00      24.00     -24.00 
      16.00      25.00     -25.00 
      16.00      26.00     -26.00 
      16.00      27.00     -27.00 
      16.00      28.00     -28.00 
      16.00      29.00     -29.00 
      16.00      30.00     -30.00 
      16.00      31.00     -31.00 
      16.00      32.00     -32.00 
      16.00      33.00     -33.00 
      16.00      34.00     -34.00 
      16.00      35.00     -35.00 
      16.00      36.00     -36.00 
      16.00      37.00     -37.00 
      16.00      38.00     -38.00 
      16.00      39.00     -39.00 
      16.00      40.00     -40.00 
      16.00      41.00     -41.00 
      16.00      42.00     -42.00 
      16.00      43.00     -43.00 
      16.00      44.00     -44.00 
      16.00      45.00     -45.00 
      16.00      46.00     -46.00 
      16.00      47.00     -47.00 
      16.00      48.00     -48.00 
      16.00      49.00     -49.00 
      16.00      50.00     -50.00 
      18.00       1.00      -1.00 
      18.00       2.00      -2.00 
      18.00       3.00      -3.00 
      18.00       4.00      -4.00 
      18.00       5.00      -5.00 
      18.00       6.00      -6.00 
      18.00       7.00      -7.00 
      18.00       8.00      -8.00 
      18.00       9.00      -9.00 
      18.00      10.00     -10.00 
      18.00      11.00     -11.00 
      18.00      12.00     -12.00 
      18.00      13.00     -13.00 
      18.00      14.00     -14.00 
      18.00      15.00     -15.00 
      18.00      16.00     -16.00 
      18.00      17.00     -17.00 
      18.00      18.00     -18.00 
      18.00      19.00     -19.00 
      18.00      20.00     -20.00 
      18.00      21.00     -21.00 
      18.00      22.00     -22.00 
      18.00      23.00     -23.00 
      18.00      24.00     -24.00 
      18.00      25.00     -25.00 
      18.00      26.00     -26.00 
      18.00      27.00     -27.00 
      18.00      28.00     -28.00 
      18.00      29.00     -29.00 
      18.00      30.00     -30.00 
      18.00      31.00     -31.00 
      18.00      32.00     -32.00 



      18.00      33.00     -33.00 
      18.00      34.00     -34.00 
      18.00      35.00     -35.00 
      18.00      36.00     -36.00 
      18.00      37.00     -37.00 
      18.00      38.00     -38.00 
      18.00      39.00     -39.00 
      18.00      40.00     -40.00 
      18.00      41.00     -41.00 
      18.00      42.00     -42.00 
      18.00      43.00     -43.00 
      18.00      44.00     -44.00 
      18.00      45.00     -45.00 
      18.00      46.00     -46.00 
      18.00      47.00     -47.00 
      18.00      48.00     -48.00 
      18.00      49.00     -49.00 
      18.00      50.00     -50.00 
 
  
 
  
Driven Pile Capacity: 
===================== 
 
 
                        Section Type:  Square 
                        Pile Width:     12.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   12.0       0.00       3.97       3.97       1.98      11.90 
   2.00   12.0       0.54       4.13       4.67       2.34      12.94 
   3.00   12.0       1.21       4.11       5.32       2.66      13.55 
   4.00   12.0       1.98       3.47       5.45       2.73      12.40 
   5.00   12.0       1.98       2.78       4.76       2.38      10.31 
   6.00   12.0       1.98       2.31       4.29       2.15       8.92 
   7.00   12.0       1.98       1.98       3.96       1.98       7.93 
   8.00   12.0       1.98       1.74       3.72       1.86       7.19 
   9.00   12.0       1.98       1.74       3.72       1.86       7.19 
  10.00   12.0       1.98       1.16       3.14       1.57       5.45 
  11.00   12.0       1.98       0.58       2.56       1.28       3.72 
  12.00   12.0       1.98       0.00       1.98       0.99       1.98 
  13.00   12.0       1.98       0.00       1.98       0.99       1.98 
  14.00   12.0       1.98       1.94       3.92       1.96       7.81 
  15.00   12.0       1.98       5.83       7.81       3.90      19.47 
  16.00   12.0       1.98       9.72      11.69       5.85      31.12 
  17.00   12.0       1.98      27.20      29.18      14.59      83.59 
  18.00   12.0       3.22      27.20      30.42      15.21      84.83 
  19.00   12.0       4.46      24.86      29.32      14.66      79.05 
  20.00   12.0       5.70      22.52      28.22      14.11      73.27 
  21.00   12.0       6.94      20.18      27.12      13.56      67.49 
  22.00   12.0       8.18      17.85      26.02      13.01      61.71 
  23.00   12.0       9.02      15.40      24.43      12.21      55.23 
  24.00   12.0       9.87      12.96      22.83      11.41      48.75 
  25.00   12.0      10.71      10.52      21.23      10.61      42.26 
  26.00   12.0      11.55       8.08      19.63       9.81      35.78 
  27.00   12.0      11.95       8.08      20.02      10.01      36.18 
  28.00   12.0      12.35       8.08      20.42      10.21      36.57 



  29.00   12.0      12.74      16.97      29.71      14.86      63.65 
  30.00   12.0      13.14      25.86      39.00      19.50      90.72 
  31.00   12.0      13.54      34.75      48.29      24.15     117.80 
  32.00   12.0      13.93      27.08      41.02      20.51      95.18 
  33.00   12.0      16.88      27.22      44.09      22.05      98.53 
  34.00   12.0      19.55      27.62      47.17      23.58     102.41 
  35.00   12.0      21.90      28.45      50.34      25.17     107.23 
  36.00   12.0      24.08      29.64      53.72      26.86     113.00 
  37.00   12.0      26.19      31.21      57.39      28.70     119.81 
  38.00   12.0      28.27      33.14      61.41      30.70     127.69 
  39.00   12.0      30.36      35.45      65.81      32.91     136.71 
  40.00   12.0      32.52      38.13      70.64      35.32     146.90 
  41.00   12.0      35.28      39.51      74.79      37.39     153.80 
  42.00   12.0      38.15      40.89      79.03      39.52     160.81 
  43.00   12.0      40.82      43.32      84.13      42.07     170.77 
  44.00   12.0      43.33      47.08      90.41      45.20     184.57 
  45.00   12.0      46.44      49.37      95.81      47.90     194.55 
  46.00   12.0      57.47      59.68     117.15      58.57     236.51 
  47.00   12.0      59.90      59.68     119.58      59.79     238.94 
  48.00   12.0      62.33      59.68     122.01      61.01     241.37 
  49.00   12.0      64.76      59.68     124.44      62.22     243.80 
  50.00   12.0      67.19      59.68     126.87      63.44     246.23 
 
 
                        Section Type:  Square 
                        Pile Width:     14.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   14.0       0.00       4.63       4.63       2.31      13.89 
   2.00   14.0       0.59       4.86       5.44       2.72      15.16 
   3.00   14.0       1.28       4.95       6.23       3.12      16.13 
   4.00   14.0       2.27       4.67       6.94       3.47      16.28 
   5.00   14.0       2.31       3.78       6.09       3.04      13.65 
   6.00   14.0       2.31       3.15       5.46       2.73      11.76 
   7.00   14.0       2.31       2.70       5.01       2.50      10.41 
   8.00   14.0       2.31       2.36       4.67       2.34       9.40 
   9.00   14.0       2.31       2.10       4.41       2.20       8.61 
  10.00   14.0       2.31       2.03       4.33       2.17       8.38 
  11.00   14.0       2.31       1.58       3.88       1.94       7.03 
  12.00   14.0       2.31       0.90       3.21       1.60       5.01 
  13.00   14.0       2.31       0.60       2.91       1.46       4.12 
  14.00   14.0       2.31       4.91       7.22       3.61      17.04 
  15.00   14.0       2.31       9.45      11.75       5.88      30.65 
  16.00   14.0       2.31      13.98      16.29       8.14      44.25 
  17.00   14.0       2.31      37.03      39.33      19.67     113.39 
  18.00   14.0       3.76      35.21      38.96      19.48     109.38 
  19.00   14.0       5.20      32.48      37.68      18.84     102.63 
  20.00   14.0       6.65      29.75      36.40      18.20      95.89 
  21.00   14.0       8.10      27.02      35.11      17.56      89.15 
  22.00   14.0       9.54      22.39      31.93      15.97      76.71 
  23.00   14.0      10.53      19.54      30.07      15.03      69.15 
  24.00   14.0      11.51      16.69      28.20      14.10      61.58 
  25.00   14.0      12.49      13.84      26.33      13.17      54.02 
  26.00   14.0      13.48      10.99      24.47      12.23      46.45 
  27.00   14.0      13.94      10.99      24.93      12.47      46.92 
  28.00   14.0      14.40      17.91      32.31      16.16      68.13 
  29.00   14.0      14.87      28.28      43.15      21.57      99.72 
  30.00   14.0      15.33      38.66      53.99      26.99     131.31 



  31.00   14.0      15.79      49.03      64.83      32.41     162.90 
  32.00   14.0      16.25      37.58      53.83      26.92     128.98 
  33.00   14.0      19.72      37.71      57.43      28.71     132.85 
  34.00   14.0      22.90      38.11      61.01      30.51     137.24 
  35.00   14.0      25.87      38.78      64.66      32.33     142.22 
  36.00   14.0      28.58      39.86      68.45      34.22     148.17 
  37.00   14.0      31.12      41.36      72.48      36.24     155.20 
  38.00   14.0      33.58      43.23      76.81      38.40     163.26 
  39.00   14.0      36.02      45.47      81.48      40.74     172.42 
  40.00   14.0      38.47      48.08      86.55      43.27     182.70 
  41.00   14.0      40.97      51.06      92.03      46.01     194.14 
  42.00   14.0      43.91      53.33      97.24      48.62     203.90 
  43.00   14.0      46.55      57.01     103.55      51.78     217.56 
  44.00   14.0      49.30      61.06     110.36      55.18     232.49 
  45.00   14.0      52.19      65.50     117.69      58.84     248.69 
  46.00   14.0      67.05      81.23     148.28      74.14     310.74 
  47.00   14.0      69.89      81.23     151.11      75.56     313.57 
  48.00   14.0      72.72      81.23     153.95      76.97     316.41 
  49.00   14.0      75.56      81.23     156.79      78.39     319.24 
  50.00   14.0      78.39      81.23     159.62      79.81     322.08 
 
 
                        Section Type:  Square 
                        Pile Width:     16.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   16.0       0.00       5.29       5.29       2.65      15.87 
   2.00   16.0       0.63       5.58       6.21       3.11      17.38 
   3.00   16.0       1.34       5.78       7.12       3.56      18.68 
   4.00   16.0       2.33       5.62       7.95       3.98      19.20 
   5.00   16.0       2.64       4.94       7.58       3.79      17.45 
   6.00   16.0       2.64       4.11       6.75       3.38      14.98 
   7.00   16.0       2.64       3.53       6.17       3.08      13.22 
   8.00   16.0       2.64       3.09       5.72       2.86      11.90 
   9.00   16.0       2.64       2.74       5.38       2.69      10.87 
  10.00   16.0       2.64       2.47       5.11       2.55      10.05 
  11.00   16.0       2.64       2.31       4.95       2.48       9.58 
  12.00   16.0       2.64       2.06       4.70       2.35       8.81 
  13.00   16.0       2.64       4.74       7.38       3.69      16.86 
  14.00   16.0       2.64       9.15      11.79       5.89      30.09 
  15.00   16.0       2.64      13.82      16.46       8.23      44.09 
  16.00   16.0       2.64      19.00      21.64      10.82      59.64 
  17.00   16.0       2.64      47.32      49.96      24.98     144.60 
  18.00   16.0       4.29      44.20      48.49      24.25     136.90 
  19.00   16.0       5.95      41.08      47.03      23.51     129.19 
  20.00   16.0       7.60      37.96      45.56      22.78     121.49 
  21.00   16.0       9.25      33.76      43.01      21.51     110.53 
  22.00   16.0      10.91      27.38      38.29      19.14      93.05 
  23.00   16.0      12.03      24.13      36.16      18.08      84.41 
  24.00   16.0      13.15      20.87      34.02      17.01      75.76 
  25.00   16.0      14.28      17.61      31.89      15.95      67.12 
  26.00   16.0      15.40      14.36      29.76      14.88      58.47 
  27.00   16.0      15.93      18.31      34.24      17.12      70.86 
  28.00   16.0      16.46      30.17      46.63      23.31     106.96 
  29.00   16.0      16.99      42.02      59.01      29.51     143.06 
  30.00   16.0      17.52      53.88      71.40      35.70     179.16 
  31.00   16.0      18.05      65.74      83.79      41.89     215.26 
  32.00   16.0      18.58      50.30      68.87      34.44     169.46 



  33.00   16.0      22.60      50.40      72.99      36.50     173.79 
  34.00   16.0      26.33      50.77      77.09      38.55     178.63 
  35.00   16.0      29.83      51.41      81.24      40.62     184.05 
  36.00   16.0      33.15      52.32      85.47      42.74     190.10 
  37.00   16.0      36.29      53.58      89.87      44.93     197.02 
  38.00   16.0      39.19      55.35      94.53      47.27     205.22 
  39.00   16.0      42.02      57.48      99.50      49.75     214.47 
  40.00   16.0      44.83      59.99     104.82      52.41     224.81 
  41.00   16.0      47.64      62.87     110.51      55.26     236.26 
  42.00   16.0      50.00      67.40     117.39      58.70     252.19 
  43.00   16.0      52.46      72.56     125.03      62.51     270.15 
  44.00   16.0      55.48      76.88     132.36      66.18     286.11 
  45.00   16.0      58.61      81.57     140.18      70.09     303.33 
  46.00   16.0      76.63     106.09     182.72      91.36     394.91 
  47.00   16.0      79.87     106.09     185.96      92.98     398.15 
  48.00   16.0      83.11     106.09     189.20      94.60     401.39 
  49.00   16.0      86.35     106.09     192.44      96.22     404.63 
  50.00   16.0      89.59     106.09     195.69      97.84     407.87 
 
 
                        Section Type:  Square 
                        Pile Width:     18.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   18.0       0.00       5.95       5.95       2.98      17.86 
   2.00   18.0       0.66       6.31       6.97       3.49      19.59 
   3.00   18.0       1.39       6.61       8.01       4.00      21.23 
   4.00   18.0       2.38       6.57       8.95       4.48      22.10 
   5.00   18.0       2.86       6.08       8.94       4.47      21.11 
   6.00   18.0       2.97       5.21       8.18       4.09      18.59 
   7.00   18.0       2.97       4.46       7.43       3.72      16.36 
   8.00   18.0       2.97       3.91       6.87       3.44      14.69 
   9.00   18.0       2.97       3.47       6.44       3.22      13.38 
  10.00   18.0       2.97       3.12       6.09       3.05      12.34 
  11.00   18.0       2.97       2.84       5.81       2.90      11.49 
  12.00   18.0       2.97       4.06       7.03       3.51      15.15 
  13.00   18.0       2.97       9.89      12.86       6.43      32.64 
  14.00   18.0       2.97      14.85      17.82       8.91      47.52 
  15.00   18.0       2.97      19.81      22.78      11.39      62.41 
  16.00   18.0       2.97      24.77      27.74      13.87      77.29 
  17.00   18.0       2.97      57.70      60.67      30.33     176.06 
  18.00   18.0       4.83      54.19      59.02      29.51     167.39 
  19.00   18.0       6.69      50.68      57.37      28.68     158.73 
  20.00   18.0       8.55      47.17      55.72      27.86     150.06 
  21.00   18.0      10.41      40.00      50.41      25.20     130.40 
  22.00   18.0      12.27      32.82      45.09      22.55     110.74 
  23.00   18.0      13.53      29.16      42.69      21.35     101.02 
  24.00   18.0      14.80      25.50      40.30      20.15      91.29 
  25.00   18.0      16.06      21.83      37.90      18.95      81.56 
  26.00   18.0      17.33      18.17      35.50      17.75      71.84 
  27.00   18.0      17.92      31.51      49.43      24.72     112.45 
  28.00   18.0      18.52      44.85      63.37      31.68     153.07 
  29.00   18.0      19.11      58.19      77.30      38.65     193.68 
  30.00   18.0      19.71      71.53      91.24      45.62     234.29 
  31.00   18.0      20.30      84.87     105.17      52.59     274.91 
  32.00   18.0      20.90      65.44      86.34      43.17     217.22 
  33.00   18.0      25.46      65.52      90.98      45.49     222.03 
  34.00   18.0      29.83      65.78      95.61      47.81     227.18 



  35.00   18.0      33.90      66.36     100.25      50.13     232.97 
  36.00   18.0      37.77      67.20     104.97      52.48     239.37 
  37.00   18.0      41.48      68.31     109.79      54.90     246.42 
  38.00   18.0      45.08      69.69     114.77      57.39     254.16 
  39.00   18.0      48.36      71.70     120.06      60.03     263.45 
  40.00   18.0      51.57      74.07     125.65      62.82     273.80 
  41.00   18.0      54.53      77.25     131.78      65.89     286.28 
  42.00   18.0      56.86      82.32     139.19      69.59     303.83 
  43.00   18.0      59.31      88.15     147.46      73.73     323.75 
  44.00   18.0      61.89      94.73     156.61      78.31     346.07 
  45.00   18.0      65.27      99.65     164.92      82.46     364.22 
  46.00   18.0      86.21     134.28     220.48     110.24     489.03 
  47.00   18.0      89.85     134.28     224.13     112.06     492.68 
  48.00   18.0      93.50     134.28     227.77     113.89     496.33 
  49.00   18.0      97.14     134.28     231.42     115.71     499.97 
  50.00   18.0     100.79     134.28     235.07     117.53     503.62 
 
   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. 



 



 



 



 



Florida Bridge Software Institute                       Date: January 21, 2019 
Shaft and Pile Analysis (FB-Deep v.2.05)                Time: 10:39:22 
_________________________________________________________________________________ 
 
  
General Information: 
==================== 
  Input file: .....\driven-square\dinner-driven-sq-b2\dinner-key-b2-driven-sq.spc 
  Project number: GE-M&N-CityMia-18-01 
  Job name: Dinner Key Marina Improvements 
  Engineer: AK 
  Units: English 
 
  
Analysis Information: 
===================== 
Analysis Type: SPT 
  
 
Soil Information: 
================= 
  Boring date: 11/26/2018,    Boring Number: B-2 
  Station number:   Offset:  
 
  Ground Elevation: 0.000(ft) 
 
  Hammer type: Automatic Hammer, Correction factor = 1.24 
 
   ID     Depth      No. of Blows          Soil Type 
           (ft)       (Blows/ft)                     
  ----- ------------ ------------- ------------------------------- 
      1         0.00          2.00  2- Clay and silty sand 
      2         1.00          2.00  2- Clay and silty sand 
      3         1.00          4.00  4- Lime Stone/Very shelly sand 
      4         4.00          4.00  4- Lime Stone/Very shelly sand 
      5         4.00          5.00  3- Clean sand 
      6        12.00          5.00  3- Clean sand 
      7        12.00          8.00  4- Lime Stone/Very shelly sand 
      8        32.00          8.00  4- Lime Stone/Very shelly sand 
      9        32.00         40.00  3- Clean sand 
     10        42.00         40.00  3- Clean sand 
     11        42.00         58.00  4- Lime Stone/Very shelly sand 
     12        50.00         58.00  4- Lime Stone/Very shelly sand 
     13        60.00         58.00  4- Lime Stone/Very shelly sand 
 
 
 
                   Blowcount Average Per Soil Layer 
                  ---------------------------------- 
 
Layer   Starting    Bottom   Thickness   Average            Soil Type 
 Num.   Elevation  Elevation             Blowcount 
          (ft)        (ft)       (ft)     (Blows/ft)                     
-----  ---------- ---------- ----------  ------------- --------------------------------- 
    1        0.00      -1.00       1.00        2.00          2-Clay and Silty Sand 
    2       -1.00      -4.00       3.00        4.00          4-Limestone, Very Shelly Sand 
    3       -4.00     -12.00       8.00        5.00          3-Clean Sand 
    4      -12.00     -32.00      20.00        8.00          4-Limestone, Very Shelly Sand 
    5      -32.00     -42.00      10.00       40.00          3-Clean Sand 
    6      -42.00     -60.00      18.00       58.00          4-Limestone, Very Shelly Sand 
 
  
 
 



Driven Pile Data: 
================= 
  Pile unit weight = 145.00(pcf), Section Type: Square 
 
Pile Geometry: 
-------------- 
     Width     Length   Tip Elev. 
      (in)      (ft)      (ft)  
 ---------- ---------- ---------- 
      12.00       1.00      -1.00 
      12.00       2.00      -2.00 
      12.00       3.00      -3.00 
      12.00       4.00      -4.00 
      12.00       5.00      -5.00 
      12.00       6.00      -6.00 
      12.00       7.00      -7.00 
      12.00       8.00      -8.00 
      12.00       9.00      -9.00 
      12.00      10.00     -10.00 
      12.00      11.00     -11.00 
      12.00      12.00     -12.00 
      12.00      13.00     -13.00 
      12.00      14.00     -14.00 
      12.00      15.00     -15.00 
      12.00      16.00     -16.00 
      12.00      17.00     -17.00 
      12.00      18.00     -18.00 
      12.00      19.00     -19.00 
      12.00      20.00     -20.00 
      12.00      21.00     -21.00 
      12.00      22.00     -22.00 
      12.00      23.00     -23.00 
      12.00      24.00     -24.00 
      12.00      25.00     -25.00 
      12.00      26.00     -26.00 
      12.00      27.00     -27.00 
      12.00      28.00     -28.00 
      12.00      29.00     -29.00 
      12.00      30.00     -30.00 
      12.00      31.00     -31.00 
      12.00      32.00     -32.00 
      12.00      33.00     -33.00 
      12.00      34.00     -34.00 
      12.00      35.00     -35.00 
      12.00      36.00     -36.00 
      12.00      37.00     -37.00 
      12.00      38.00     -38.00 
      12.00      39.00     -39.00 
      12.00      40.00     -40.00 
      12.00      41.00     -41.00 
      12.00      42.00     -42.00 
      12.00      43.00     -43.00 
      12.00      44.00     -44.00 
      12.00      45.00     -45.00 
      12.00      46.00     -46.00 
      12.00      47.00     -47.00 
      12.00      48.00     -48.00 
      12.00      49.00     -49.00 
      12.00      50.00     -50.00 
      14.00       1.00      -1.00 
      14.00       2.00      -2.00 
      14.00       3.00      -3.00 
      14.00       4.00      -4.00 
      14.00       5.00      -5.00 



      14.00       6.00      -6.00 
      14.00       7.00      -7.00 
      14.00       8.00      -8.00 
      14.00       9.00      -9.00 
      14.00      10.00     -10.00 
      14.00      11.00     -11.00 
      14.00      12.00     -12.00 
      14.00      13.00     -13.00 
      14.00      14.00     -14.00 
      14.00      15.00     -15.00 
      14.00      16.00     -16.00 
      14.00      17.00     -17.00 
      14.00      18.00     -18.00 
      14.00      19.00     -19.00 
      14.00      20.00     -20.00 
      14.00      21.00     -21.00 
      14.00      22.00     -22.00 
      14.00      23.00     -23.00 
      14.00      24.00     -24.00 
      14.00      25.00     -25.00 
      14.00      26.00     -26.00 
      14.00      27.00     -27.00 
      14.00      28.00     -28.00 
      14.00      29.00     -29.00 
      14.00      30.00     -30.00 
      14.00      31.00     -31.00 
      14.00      32.00     -32.00 
      14.00      33.00     -33.00 
      14.00      34.00     -34.00 
      14.00      35.00     -35.00 
      14.00      36.00     -36.00 
      14.00      37.00     -37.00 
      14.00      38.00     -38.00 
      14.00      39.00     -39.00 
      14.00      40.00     -40.00 
      14.00      41.00     -41.00 
      14.00      42.00     -42.00 
      14.00      43.00     -43.00 
      14.00      44.00     -44.00 
      14.00      45.00     -45.00 
      14.00      46.00     -46.00 
      14.00      47.00     -47.00 
      14.00      48.00     -48.00 
      14.00      49.00     -49.00 
      14.00      50.00     -50.00 
      16.00       1.00      -1.00 
      16.00       2.00      -2.00 
      16.00       3.00      -3.00 
      16.00       4.00      -4.00 
      16.00       5.00      -5.00 
      16.00       6.00      -6.00 
      16.00       7.00      -7.00 
      16.00       8.00      -8.00 
      16.00       9.00      -9.00 
      16.00      10.00     -10.00 
      16.00      11.00     -11.00 
      16.00      12.00     -12.00 
      16.00      13.00     -13.00 
      16.00      14.00     -14.00 
      16.00      15.00     -15.00 
      16.00      16.00     -16.00 
      16.00      17.00     -17.00 
      16.00      18.00     -18.00 
      16.00      19.00     -19.00 



      16.00      20.00     -20.00 
      16.00      21.00     -21.00 
      16.00      22.00     -22.00 
      16.00      23.00     -23.00 
      16.00      24.00     -24.00 
      16.00      25.00     -25.00 
      16.00      26.00     -26.00 
      16.00      27.00     -27.00 
      16.00      28.00     -28.00 
      16.00      29.00     -29.00 
      16.00      30.00     -30.00 
      16.00      31.00     -31.00 
      16.00      32.00     -32.00 
      16.00      33.00     -33.00 
      16.00      34.00     -34.00 
      16.00      35.00     -35.00 
      16.00      36.00     -36.00 
      16.00      37.00     -37.00 
      16.00      38.00     -38.00 
      16.00      39.00     -39.00 
      16.00      40.00     -40.00 
      16.00      41.00     -41.00 
      16.00      42.00     -42.00 
      16.00      43.00     -43.00 
      16.00      44.00     -44.00 
      16.00      45.00     -45.00 
      16.00      46.00     -46.00 
      16.00      47.00     -47.00 
      16.00      48.00     -48.00 
      16.00      49.00     -49.00 
      16.00      50.00     -50.00 
      18.00       1.00      -1.00 
      18.00       2.00      -2.00 
      18.00       3.00      -3.00 
      18.00       4.00      -4.00 
      18.00       5.00      -5.00 
      18.00       6.00      -6.00 
      18.00       7.00      -7.00 
      18.00       8.00      -8.00 
      18.00       9.00      -9.00 
      18.00      10.00     -10.00 
      18.00      11.00     -11.00 
      18.00      12.00     -12.00 
      18.00      13.00     -13.00 
      18.00      14.00     -14.00 
      18.00      15.00     -15.00 
      18.00      16.00     -16.00 
      18.00      17.00     -17.00 
      18.00      18.00     -18.00 
      18.00      19.00     -19.00 
      18.00      20.00     -20.00 
      18.00      21.00     -21.00 
      18.00      22.00     -22.00 
      18.00      23.00     -23.00 
      18.00      24.00     -24.00 
      18.00      25.00     -25.00 
      18.00      26.00     -26.00 
      18.00      27.00     -27.00 
      18.00      28.00     -28.00 
      18.00      29.00     -29.00 
      18.00      30.00     -30.00 
      18.00      31.00     -31.00 
      18.00      32.00     -32.00 
      18.00      33.00     -33.00 



      18.00      34.00     -34.00 
      18.00      35.00     -35.00 
      18.00      36.00     -36.00 
      18.00      37.00     -37.00 
      18.00      38.00     -38.00 
      18.00      39.00     -39.00 
      18.00      40.00     -40.00 
      18.00      41.00     -41.00 
      18.00      42.00     -42.00 
      18.00      43.00     -43.00 
      18.00      44.00     -44.00 
      18.00      45.00     -45.00 
      18.00      46.00     -46.00 
      18.00      47.00     -47.00 
      18.00      48.00     -48.00 
      18.00      49.00     -49.00 
      18.00      50.00     -50.00 
 
  
 
  
Driven Pile Capacity: 
===================== 
 
 
                        Section Type:  Square 
                        Pile Width:     12.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   12.0       0.00       4.63       4.63       2.32      13.89 
   2.00   12.0       0.20       5.29       5.49       2.75      16.07 
   3.00   12.0       0.40       5.95       6.35       3.17      18.25 
   4.00   12.0       0.60       4.80       5.39       2.70      14.98 
   5.00   12.0       1.04       4.86       5.89       2.95      15.60 
   6.00   12.0       1.45       5.00       6.45       3.22      16.44 
   7.00   12.0       1.86       5.19       7.05       3.52      17.42 
   8.00   12.0       2.28       5.40       7.68       3.84      18.48 
   9.00   12.0       2.64       5.98       8.62       4.31      20.59 
  10.00   12.0       3.04       6.60       9.63       4.82      22.83 
  11.00   12.0       3.51       6.97      10.48       5.24      24.42 
  12.00   12.0       4.36       8.08      12.44       6.22      28.59 
  13.00   12.0       4.76       8.08      12.84       6.42      28.99 
  14.00   12.0       5.16       8.08      13.23       6.62      29.39 
  15.00   12.0       5.56       8.08      13.63       6.82      29.78 
  16.00   12.0       5.95       8.08      14.03       7.01      30.18 
  17.00   12.0       6.35       8.08      14.42       7.21      30.58 
  18.00   12.0       6.75       8.08      14.82       7.41      30.97 
  19.00   12.0       7.14       8.08      15.22       7.61      31.37 
  20.00   12.0       7.54       8.08      15.61       7.81      31.77 
  21.00   12.0       7.94       8.08      16.01       8.01      32.16 
  22.00   12.0       8.33       8.08      16.41       8.20      32.56 
  23.00   12.0       8.73       8.08      16.81       8.40      32.96 
  24.00   12.0       9.13       8.08      17.20       8.60      33.35 
  25.00   12.0       9.52       8.08      17.60       8.80      33.75 
  26.00   12.0       9.92       8.08      18.00       9.00      34.15 
  27.00   12.0      10.32       8.08      18.39       9.20      34.54 
  28.00   12.0      10.71       8.08      18.79       9.39      34.94 
  29.00   12.0      11.11      19.28      30.39      15.20      68.96 



  30.00   12.0      11.51      30.49      42.00      21.00     102.98 
  31.00   12.0      11.90      41.70      53.60      26.80     137.00 
  32.00   12.0      12.30      30.49      42.79      21.40     103.77 
  33.00   12.0      15.77      30.72      46.49      23.25     107.94 
  34.00   12.0      18.77      31.43      50.19      25.10     113.04 
  35.00   12.0      21.47      32.59      54.06      27.03     119.25 
  36.00   12.0      24.00      34.23      58.23      29.11     126.68 
  37.00   12.0      26.45      36.33      62.78      31.39     135.44 
  38.00   12.0      28.89      38.90      67.79      33.89     145.58 
  39.00   12.0      31.04      42.80      73.85      36.92     159.45 
  40.00   12.0      33.04      48.42      81.45      40.73     178.29 
  41.00   12.0      35.73      52.90      88.63      44.32     194.42 
  42.00   12.0      50.00      73.79     123.79      61.89     271.37 
  43.00   12.0      52.87      73.79     126.66      63.33     274.25 
  44.00   12.0      55.75      73.79     129.54      64.77     277.12 
  45.00   12.0      58.63      73.79     132.42      66.21     280.00 
  46.00   12.0      61.50      73.79     135.30      67.65     282.88 
  47.00   12.0      64.38      73.79     138.17      69.09     285.75 
  48.00   12.0      67.26      73.79     141.05      70.52     288.63 
  49.00   12.0      70.13      73.79     143.93      71.96     291.51 
  50.00   12.0      73.01      73.79     146.80      73.40     294.38 
 
 
                        Section Type:  Square 
                        Pile Width:     14.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   14.0       0.00       6.69       6.69       3.34      20.07 
   2.00   14.0       0.23       7.46       7.69       3.85      22.61 
   3.00   14.0       0.46       8.23       8.69       4.35      25.15 
   4.00   14.0       0.69       6.53       7.22       3.61      20.28 
   5.00   14.0       1.21       6.60       7.81       3.90      21.00 
   6.00   14.0       1.69       6.76       8.45       4.23      21.98 
   7.00   14.0       2.16       6.98       9.14       4.57      23.11 
   8.00   14.0       2.64       7.25       9.89       4.94      24.38 
   9.00   14.0       3.09       7.70      10.79       5.39      26.18 
  10.00   14.0       3.51       8.45      11.96       5.98      28.86 
  11.00   14.0       3.97       9.30      13.27       6.64      31.88 
  12.00   14.0       5.09      10.99      16.08       8.04      38.07 
  13.00   14.0       5.56      10.99      16.55       8.27      38.53 
  14.00   14.0       6.02      10.99      17.01       8.50      38.99 
  15.00   14.0       6.48      10.99      17.47       8.74      39.46 
  16.00   14.0       6.94      10.99      17.94       8.97      39.92 
  17.00   14.0       7.41      10.99      18.40       9.20      40.38 
  18.00   14.0       7.87      10.99      18.86       9.43      40.85 
  19.00   14.0       8.33      10.99      19.32       9.66      41.31 
  20.00   14.0       8.80      10.99      19.79       9.89      41.77 
  21.00   14.0       9.26      10.99      20.25      10.13      42.23 
  22.00   14.0       9.72      10.99      20.71      10.36      42.70 
  23.00   14.0      10.18      10.99      21.18      10.59      43.16 
  24.00   14.0      10.65      10.99      21.64      10.82      43.62 
  25.00   14.0      11.11      10.99      22.10      11.05      44.09 
  26.00   14.0      11.57      10.99      22.57      11.28      44.55 
  27.00   14.0      12.04      10.99      23.03      11.51      45.01 
  28.00   14.0      12.50      19.71      32.21      16.10      71.63 
  29.00   14.0      12.96      32.78      45.75      22.87     111.32 
  30.00   14.0      13.43      45.86      59.29      29.64     151.01 
  31.00   14.0      13.89      58.94      72.82      36.41     190.70 



  32.00   14.0      14.35      41.50      55.85      27.93     138.86 
  33.00   14.0      18.44      41.74      60.17      30.09     143.65 
  34.00   14.0      22.04      42.44      64.47      32.24     149.34 
  35.00   14.0      25.29      43.60      68.90      34.45     156.10 
  36.00   14.0      28.33      45.24      73.57      36.78     164.04 
  37.00   14.0      31.24      47.34      78.58      39.29     173.25 
  38.00   14.0      34.02      50.03      84.05      42.02     184.11 
  39.00   14.0      36.11      54.83      90.94      45.47     200.59 
  40.00   14.0      38.33      60.59      98.92      49.46     220.09 
  41.00   14.0      40.72      67.31     108.04      54.02     242.67 
  42.00   14.0      58.33     100.44     158.77      79.38     359.64 
  43.00   14.0      61.69     100.44     162.12      81.06     363.00 
  44.00   14.0      65.04     100.44     165.48      82.74     366.36 
  45.00   14.0      68.40     100.44     168.84      84.42     369.71 
  46.00   14.0      71.75     100.44     172.19      86.10     373.07 
  47.00   14.0      75.11     100.44     175.55      87.77     376.42 
  48.00   14.0      78.47     100.44     178.91      89.45     379.78 
  49.00   14.0      81.82     100.44     182.26      91.13     383.14 
  50.00   14.0      85.18     100.44     185.62      92.81     386.49 
 
 
                        Section Type:  Square 
                        Pile Width:     16.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   16.0       0.00       9.11       9.11       4.56      27.34 
   2.00   16.0       0.26       9.99      10.26       5.13      30.25 
   3.00   16.0       0.53      10.88      11.41       5.70      33.16 
   4.00   16.0       0.79       8.53       9.32       4.66      26.37 
   5.00   16.0       1.38       8.61       9.99       4.99      27.20 
   6.00   16.0       1.93       8.79      10.72       5.36      28.31 
   7.00   16.0       2.46       9.04      11.51       5.75      29.60 
   8.00   16.0       2.98       9.43      12.40       6.20      31.26 
   9.00   16.0       3.48       9.94      13.42       6.71      33.30 
  10.00   16.0       4.00      10.54      14.54       7.27      35.61 
  11.00   16.0       4.51      11.35      15.86       7.93      38.55 
  12.00   16.0       5.82      14.36      20.18      10.09      48.89 
  13.00   16.0       6.35      14.36      20.71      10.35      49.42 
  14.00   16.0       6.88      14.36      21.23      10.62      49.95 
  15.00   16.0       7.41      14.36      21.76      10.88      50.48 
  16.00   16.0       7.94      14.36      22.29      11.15      51.01 
  17.00   16.0       8.47      14.36      22.82      11.41      51.54 
  18.00   16.0       8.99      14.36      23.35      11.68      52.06 
  19.00   16.0       9.52      14.36      23.88      11.94      52.59 
  20.00   16.0      10.05      14.36      24.41      12.20      53.12 
  21.00   16.0      10.58      14.36      24.94      12.47      53.65 
  22.00   16.0      11.11      14.36      25.47      12.73      54.18 
  23.00   16.0      11.64      14.36      26.00      13.00      54.71 
  24.00   16.0      12.17      14.36      26.53      13.26      55.24 
  25.00   16.0      12.70      14.36      27.05      13.53      55.77 
  26.00   16.0      13.23      14.36      27.58      13.79      56.30 
  27.00   16.0      13.76      19.34      33.09      16.55      71.77 
  28.00   16.0      14.28      34.28      48.57      24.28     117.13 
  29.00   16.0      14.81      49.23      64.04      32.02     162.49 
  30.00   16.0      15.34      64.17      79.51      39.76     207.85 
  31.00   16.0      15.87      79.11      94.98      47.49     253.21 
  32.00   16.0      16.40      54.21      70.61      35.30     179.02 
  33.00   16.0      21.11      54.44      75.55      37.78     184.43 



  34.00   16.0      25.31      55.14      80.45      40.23     190.73 
  35.00   16.0      29.14      56.31      85.45      42.72     198.06 
  36.00   16.0      32.70      57.94      90.65      45.32     206.53 
  37.00   16.0      36.10      60.04      96.14      48.07     216.23 
  38.00   16.0      38.81      63.61     102.42      51.21     229.63 
  39.00   16.0      41.23      68.55     109.77      54.89     246.87 
  40.00   16.0      43.71      74.45     118.17      59.08     267.08 
  41.00   16.0      46.33      81.32     127.66      63.83     290.30 
  42.00   16.0      66.66     131.18     197.85      98.92     460.22 
  43.00   16.0      70.50     131.18     201.68     100.84     464.05 
  44.00   16.0      74.33     131.18     205.52     102.76     467.89 
  45.00   16.0      78.17     131.18     209.35     104.68     471.72 
  46.00   16.0      82.01     131.18     213.19     106.59     475.56 
  47.00   16.0      85.84     131.18     217.03     108.51     479.39 
  48.00   16.0      89.68     131.18     220.86     110.43     483.23 
  49.00   16.0      93.51     131.18     224.70     112.35     487.07 
  50.00   16.0      97.35     131.18     228.53     114.27     490.90 
 
 
                        Section Type:  Square 
                        Pile Width:     18.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   18.0       0.00      11.91      11.91       5.95      35.72 
   2.00   18.0       0.30      12.90      13.20       6.60      38.99 
   3.00   18.0       0.60      13.89      14.48       7.24      42.26 
   4.00   18.0       0.89      10.79      11.68       5.84      33.26 
   5.00   18.0       1.55      10.88      12.43       6.22      34.19 
   6.00   18.0       2.17      11.09      13.26       6.63      35.44 
   7.00   18.0       2.76      11.40      14.16       7.08      36.96 
   8.00   18.0       3.31      11.87      15.19       7.59      38.93 
   9.00   18.0       3.87      12.44      16.32       8.16      41.21 
  10.00   18.0       4.45      13.10      17.55       8.78      43.76 
  11.00   18.0       5.03      13.85      18.88       9.44      46.58 
  12.00   18.0       6.55      18.17      24.72      12.36      61.06 
  13.00   18.0       7.14      18.17      25.31      12.66      61.65 
  14.00   18.0       7.74      18.17      25.91      12.95      62.25 
  15.00   18.0       8.33      18.17      26.50      13.25      62.84 
  16.00   18.0       8.93      18.17      27.10      13.55      63.44 
  17.00   18.0       9.52      18.17      27.69      13.85      64.03 
  18.00   18.0      10.12      18.17      28.29      14.14      64.63 
  19.00   18.0      10.71      18.17      28.88      14.44      65.22 
  20.00   18.0      11.31      18.17      29.48      14.74      65.82 
  21.00   18.0      11.90      18.17      30.07      15.04      66.41 
  22.00   18.0      12.50      18.17      30.67      15.33      67.01 
  23.00   18.0      13.09      18.17      31.26      15.63      67.60 
  24.00   18.0      13.69      18.17      31.86      15.93      68.20 
  25.00   18.0      14.28      18.17      32.45      16.23      68.80 
  26.00   18.0      14.88      18.17      33.05      16.53      69.39 
  27.00   18.0      15.48      34.98      50.46      25.23     120.42 
  28.00   18.0      16.07      51.79      67.86      33.93     171.45 
  29.00   18.0      16.67      68.61      85.27      42.64     222.48 
  30.00   18.0      17.26      85.42     102.68      51.34     273.51 
  31.00   18.0      17.86     102.23     120.08      60.04     324.54 
  32.00   18.0      18.45      68.61      87.06      43.53     224.27 
  33.00   18.0      23.79      68.84      92.63      46.31     230.30 
  34.00   18.0      28.59      69.54      98.13      49.07     237.21 
  35.00   18.0      33.00      70.71     103.71      51.85     245.12 



  36.00   18.0      37.11      72.34     109.45      54.73     254.13 
  37.00   18.0      40.78      74.75     115.54      57.77     265.04 
  38.00   18.0      43.62      78.88     122.49      61.25     280.24 
  39.00   18.0      46.38      83.96     130.35      65.17     298.27 
  40.00   18.0      49.17      90.01     139.19      69.59     319.21 
  41.00   18.0      52.05      97.03     149.07      74.54     343.13 
  42.00   18.0      75.00     166.03     241.03     120.51     573.09 
  43.00   18.0      79.31     166.03     245.34     122.67     577.40 
  44.00   18.0      83.63     166.03     249.66     124.83     581.72 
  45.00   18.0      87.94     166.03     253.97     126.99     586.03 
  46.00   18.0      92.26     166.03     258.29     129.14     590.35 
  47.00   18.0      96.57     166.03     262.60     131.30     594.66 
  48.00   18.0     100.89     166.03     266.92     133.46     598.98 
  49.00   18.0     105.20     166.03     271.23     135.62     603.29 
  50.00   18.0     109.52     166.03     275.55     137.77     607.61 
 
   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. 



 



 



 



 



Florida Bridge Software Institute                       Date: January 21, 2019 
Shaft and Pile Analysis (FB-Deep v.2.05)                Time: 10:51:31 
_________________________________________________________________________________ 
 
  
General Information: 
==================== 
  Input file: .....\driven-square\dinner-driven-sq-b3\dinner-key-b3-driven-sq.spc 
  Project number: GE-M&N-CityMia-18-01 
  Job name: Dinner Key Marina Improvements 
  Engineer: AK 
  Units: English 
 
  
Analysis Information: 
===================== 
Analysis Type: SPT 
  
 
Soil Information: 
================= 
  Boring date: 11/26/2018,    Boring Number: B-3 
  Station number:   Offset:  
 
  Ground Elevation: 0.000(ft) 
 
  Hammer type: Automatic Hammer, Correction factor = 1.24 
 
   ID     Depth      No. of Blows          Soil Type 
           (ft)       (Blows/ft)                     
  ----- ------------ ------------- ------------------------------- 
      1         0.00          2.00  2- Clay and silty sand 
      2         1.00          2.00  2- Clay and silty sand 
      3         1.00          8.00  3- Clean sand 
      4         9.00          8.00  3- Clean sand 
      5         9.00         21.00  3- Clean sand 
      6        21.00         21.00  3- Clean sand 
      7        21.00         20.00  4- Lime Stone/Very shelly sand 
      8        32.00         20.00  4- Lime Stone/Very shelly sand 
      9        32.00         42.00  3- Clean sand 
     10        42.00         42.00  3- Clean sand 
     11        42.00         38.00  4- Lime Stone/Very shelly sand 
     12        50.00         38.00  4- Lime Stone/Very shelly sand 
     13        60.00         38.00  4- Lime Stone/Very shelly sand 
 
 
 
                   Blowcount Average Per Soil Layer 
                  ---------------------------------- 
 
Layer   Starting    Bottom   Thickness   Average            Soil Type 
 Num.   Elevation  Elevation             Blowcount 
          (ft)        (ft)       (ft)     (Blows/ft)                     
-----  ---------- ---------- ----------  ------------- --------------------------------- 
    1        0.00      -1.00       1.00        2.00          2-Clay and Silty Sand 
    2       -1.00     -21.00      20.00       15.80          3-Clean Sand 
    3      -21.00     -32.00      11.00       20.00          4-Limestone, Very Shelly Sand 
    4      -32.00     -42.00      10.00       42.00          3-Clean Sand 
    5      -42.00     -60.00      18.00       38.00          4-Limestone, Very Shelly Sand 
 
  
Driven Pile Data: 
================= 
  Pile unit weight = 145.00(pcf), Section Type: Square 



 
Pile Geometry: 
-------------- 
     Width     Length   Tip Elev. 
      (in)      (ft)      (ft)  
 ---------- ---------- ---------- 
      12.00       1.00      -1.00 
      12.00       2.00      -2.00 
      12.00       3.00      -3.00 
      12.00       4.00      -4.00 
      12.00       5.00      -5.00 
      12.00       6.00      -6.00 
      12.00       7.00      -7.00 
      12.00       8.00      -8.00 
      12.00       9.00      -9.00 
      12.00      10.00     -10.00 
      12.00      11.00     -11.00 
      12.00      12.00     -12.00 
      12.00      13.00     -13.00 
      12.00      14.00     -14.00 
      12.00      15.00     -15.00 
      12.00      16.00     -16.00 
      12.00      17.00     -17.00 
      12.00      18.00     -18.00 
      12.00      19.00     -19.00 
      12.00      20.00     -20.00 
      12.00      21.00     -21.00 
      12.00      22.00     -22.00 
      12.00      23.00     -23.00 
      12.00      24.00     -24.00 
      12.00      25.00     -25.00 
      12.00      26.00     -26.00 
      12.00      27.00     -27.00 
      12.00      28.00     -28.00 
      12.00      29.00     -29.00 
      12.00      30.00     -30.00 
      12.00      31.00     -31.00 
      12.00      32.00     -32.00 
      12.00      33.00     -33.00 
      12.00      34.00     -34.00 
      12.00      35.00     -35.00 
      12.00      36.00     -36.00 
      12.00      37.00     -37.00 
      12.00      38.00     -38.00 
      12.00      39.00     -39.00 
      12.00      40.00     -40.00 
      12.00      41.00     -41.00 
      12.00      42.00     -42.00 
      12.00      43.00     -43.00 
      12.00      44.00     -44.00 
      12.00      45.00     -45.00 
      12.00      46.00     -46.00 
      12.00      47.00     -47.00 
      12.00      48.00     -48.00 
      12.00      49.00     -49.00 
      12.00      50.00     -50.00 
      14.00       1.00      -1.00 
      14.00       2.00      -2.00 
      14.00       3.00      -3.00 
      14.00       4.00      -4.00 
      14.00       5.00      -5.00 
      14.00       6.00      -6.00 
      14.00       7.00      -7.00 
      14.00       8.00      -8.00 



      14.00       9.00      -9.00 
      14.00      10.00     -10.00 
      14.00      11.00     -11.00 
      14.00      12.00     -12.00 
      14.00      13.00     -13.00 
      14.00      14.00     -14.00 
      14.00      15.00     -15.00 
      14.00      16.00     -16.00 
      14.00      17.00     -17.00 
      14.00      18.00     -18.00 
      14.00      19.00     -19.00 
      14.00      20.00     -20.00 
      14.00      21.00     -21.00 
      14.00      22.00     -22.00 
      14.00      23.00     -23.00 
      14.00      24.00     -24.00 
      14.00      25.00     -25.00 
      14.00      26.00     -26.00 
      14.00      27.00     -27.00 
      14.00      28.00     -28.00 
      14.00      29.00     -29.00 
      14.00      30.00     -30.00 
      14.00      31.00     -31.00 
      14.00      32.00     -32.00 
      14.00      33.00     -33.00 
      14.00      34.00     -34.00 
      14.00      35.00     -35.00 
      14.00      36.00     -36.00 
      14.00      37.00     -37.00 
      14.00      38.00     -38.00 
      14.00      39.00     -39.00 
      14.00      40.00     -40.00 
      14.00      41.00     -41.00 
      14.00      42.00     -42.00 
      14.00      43.00     -43.00 
      14.00      44.00     -44.00 
      14.00      45.00     -45.00 
      14.00      46.00     -46.00 
      14.00      47.00     -47.00 
      14.00      48.00     -48.00 
      14.00      49.00     -49.00 
      14.00      50.00     -50.00 
      16.00       1.00      -1.00 
      16.00       2.00      -2.00 
      16.00       3.00      -3.00 
      16.00       4.00      -4.00 
      16.00       5.00      -5.00 
      16.00       6.00      -6.00 
      16.00       7.00      -7.00 
      16.00       8.00      -8.00 
      16.00       9.00      -9.00 
      16.00      10.00     -10.00 
      16.00      11.00     -11.00 
      16.00      12.00     -12.00 
      16.00      13.00     -13.00 
      16.00      14.00     -14.00 
      16.00      15.00     -15.00 
      16.00      16.00     -16.00 
      16.00      17.00     -17.00 
      16.00      18.00     -18.00 
      16.00      19.00     -19.00 
      16.00      20.00     -20.00 
      16.00      21.00     -21.00 
      16.00      22.00     -22.00 



      16.00      23.00     -23.00 
      16.00      24.00     -24.00 
      16.00      25.00     -25.00 
      16.00      26.00     -26.00 
      16.00      27.00     -27.00 
      16.00      28.00     -28.00 
      16.00      29.00     -29.00 
      16.00      30.00     -30.00 
      16.00      31.00     -31.00 
      16.00      32.00     -32.00 
      16.00      33.00     -33.00 
      16.00      34.00     -34.00 
      16.00      35.00     -35.00 
      16.00      36.00     -36.00 
      16.00      37.00     -37.00 
      16.00      38.00     -38.00 
      16.00      39.00     -39.00 
      16.00      40.00     -40.00 
      16.00      41.00     -41.00 
      16.00      42.00     -42.00 
      16.00      43.00     -43.00 
      16.00      44.00     -44.00 
      16.00      45.00     -45.00 
      16.00      46.00     -46.00 
      16.00      47.00     -47.00 
      16.00      48.00     -48.00 
      16.00      49.00     -49.00 
      16.00      50.00     -50.00 
      18.00       1.00      -1.00 
      18.00       2.00      -2.00 
      18.00       3.00      -3.00 
      18.00       4.00      -4.00 
      18.00       5.00      -5.00 
      18.00       6.00      -6.00 
      18.00       7.00      -7.00 
      18.00       8.00      -8.00 
      18.00       9.00      -9.00 
      18.00      10.00     -10.00 
      18.00      11.00     -11.00 
      18.00      12.00     -12.00 
      18.00      13.00     -13.00 
      18.00      14.00     -14.00 
      18.00      15.00     -15.00 
      18.00      16.00     -16.00 
      18.00      17.00     -17.00 
      18.00      18.00     -18.00 
      18.00      19.00     -19.00 
      18.00      20.00     -20.00 
      18.00      21.00     -21.00 
      18.00      22.00     -22.00 
      18.00      23.00     -23.00 
      18.00      24.00     -24.00 
      18.00      25.00     -25.00 
      18.00      26.00     -26.00 
      18.00      27.00     -27.00 
      18.00      28.00     -28.00 
      18.00      29.00     -29.00 
      18.00      30.00     -30.00 
      18.00      31.00     -31.00 
      18.00      32.00     -32.00 
      18.00      33.00     -33.00 
      18.00      34.00     -34.00 
      18.00      35.00     -35.00 
      18.00      36.00     -36.00 



      18.00      37.00     -37.00 
      18.00      38.00     -38.00 
      18.00      39.00     -39.00 
      18.00      40.00     -40.00 
      18.00      41.00     -41.00 
      18.00      42.00     -42.00 
      18.00      43.00     -43.00 
      18.00      44.00     -44.00 
      18.00      45.00     -45.00 
      18.00      46.00     -46.00 
      18.00      47.00     -47.00 
      18.00      48.00     -48.00 
      18.00      49.00     -49.00 
      18.00      50.00     -50.00 
 
  
 
  
Driven Pile Capacity: 
===================== 
 
 
                        Section Type:  Square 
                        Pile Width:     12.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   12.0       0.00       5.29       5.29       2.65      15.87 
   2.00   12.0       0.52       5.58       6.10       3.05      17.27 
   3.00   12.0       0.97       6.07       7.05       3.52      19.20 
   4.00   12.0       1.45       6.61       8.07       4.03      21.29 
   5.00   12.0       1.97       7.17       9.15       4.57      23.49 
   6.00   12.0       2.37       8.42      10.79       5.39      27.63 
   7.00   12.0       2.69      10.77      13.46       6.73      35.00 
   8.00   12.0       3.11      13.67      16.78       8.39      44.12 
   9.00   12.0       3.60      17.64      21.24      10.62      56.51 
  10.00   12.0       5.05      20.25      25.30      12.65      65.81 
  11.00   12.0       6.67      21.33      28.00      14.00      70.65 
  12.00   12.0       8.35      22.40      30.75      15.38      75.56 
  13.00   12.0      10.08      23.48      33.56      16.78      80.52 
  14.00   12.0      11.85      24.55      36.41      18.20      85.51 
  15.00   12.0      13.65      25.63      39.28      19.64      90.53 
  16.00   12.0      15.48      26.70      42.18      21.09      95.58 
  17.00   12.0      17.32      27.78      45.10      22.55     100.65 
  18.00   12.0      19.18      27.31      46.49      23.25     101.12 
  19.00   12.0      21.05      26.38      47.44      23.72     100.20 
  20.00   12.0      22.94      25.45      48.39      24.20      99.30 
  21.00   12.0      29.78      21.28      51.06      25.53      93.61 
  22.00   12.0      30.77      21.28      52.05      26.02      94.60 
  23.00   12.0      31.76      21.28      53.04      26.52      95.59 
  24.00   12.0      32.76      21.28      54.03      27.02      96.59 
  25.00   12.0      33.75      21.28      55.02      27.51      97.58 
  26.00   12.0      34.74      21.28      56.02      28.01      98.57 
  27.00   12.0      35.73      21.28      57.01      28.50      99.56 
  28.00   12.0      36.72      21.28      58.00      29.00     100.55 
  29.00   12.0      37.72      29.85      67.56      33.78     127.25 
  30.00   12.0      38.71      38.41      77.12      38.56     153.95 
  31.00   12.0      39.70      46.98      86.68      43.34     180.65 
  32.00   12.0      40.69      38.41      79.11      39.55     155.93 



  33.00   12.0      44.45      38.59      83.04      41.52     160.23 
  34.00   12.0      47.88      39.13      87.01      43.50     165.27 
  35.00   12.0      51.08      40.02      91.10      45.55     171.14 
  36.00   12.0      54.12      41.27      95.39      47.69     177.93 
  37.00   12.0      57.07      42.88      99.94      49.97     185.70 
  38.00   12.0      59.97      44.84     104.82      52.41     194.50 
  39.00   12.0      63.11      46.68     109.79      54.89     203.14 
  40.00   12.0      66.53      48.18     114.71      57.35     211.06 
  41.00   12.0      70.69      48.15     118.84      59.42     215.14 
  42.00   12.0      80.27      43.92     124.19      62.09     212.02 
  43.00   12.0      82.16      43.92     126.07      63.04     213.91 
  44.00   12.0      84.04      43.92     127.96      63.98     215.79 
  45.00   12.0      85.93      43.92     129.84      64.92     217.68 
  46.00   12.0      87.81      43.92     131.73      65.86     219.56 
  47.00   12.0      89.70      43.92     133.61      66.81     221.45 
  48.00   12.0      91.58      43.92     135.50      67.75     223.33 
  49.00   12.0      93.47      43.92     137.38      68.69     225.22 
  50.00   12.0      95.35      43.92     139.27      69.63     227.10 
 
 
                        Section Type:  Square 
                        Pile Width:     14.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   14.0       0.00       7.20       7.20       3.60      21.60 
   2.00   14.0       0.60       7.54       8.14       4.07      23.23 
   3.00   14.0       1.12       8.12       9.24       4.62      25.47 
   4.00   14.0       1.67       8.74      10.41       5.21      27.90 
   5.00   14.0       2.22       9.49      11.71       5.86      30.68 
   6.00   14.0       2.53      11.54      14.06       7.03      37.14 
   7.00   14.0       2.91      14.14      17.05       8.53      45.33 
   8.00   14.0       3.38      17.29      20.67      10.33      55.25 
   9.00   14.0       3.92      20.99      24.91      12.46      66.90 
  10.00   14.0       5.42      24.26      29.68      14.84      78.20 
  11.00   14.0       7.09      27.59      34.68      17.34      89.86 
  12.00   14.0       8.94      29.87      38.81      19.40      98.54 
  13.00   14.0      10.91      31.12      42.03      21.01     104.26 
  14.00   14.0      12.93      32.37      45.30      22.65     110.04 
  15.00   14.0      14.99      33.63      48.61      24.31     115.87 
  16.00   14.0      17.08      34.88      51.96      25.98     121.72 
  17.00   14.0      19.20      36.04      55.24      27.62     127.33 
  18.00   14.0      21.34      36.21      57.56      28.78     129.99 
  19.00   14.0      23.50      35.55      59.05      29.53     130.15 
  20.00   14.0      25.68      34.47      60.15      30.07     129.08 
  21.00   14.0      34.74      28.96      63.70      31.85     121.62 
  22.00   14.0      35.90      28.96      64.86      32.43     122.78 
  23.00   14.0      37.06      28.96      66.02      33.01     123.94 
  24.00   14.0      38.22      28.96      67.18      33.59     125.09 
  25.00   14.0      39.37      28.96      68.33      34.17     126.25 
  26.00   14.0      40.53      28.96      69.49      34.74     127.41 
  27.00   14.0      41.69      28.96      70.65      35.32     128.57 
  28.00   14.0      42.84      35.62      78.47      39.23     149.72 
  29.00   14.0      44.00      45.62      89.62      44.81     180.87 
  30.00   14.0      45.16      55.62     100.78      50.39     212.01 
  31.00   14.0      46.32      65.62     111.93      55.97     243.16 
  32.00   14.0      47.47      52.29      99.76      49.88     204.33 
  33.00   14.0      51.89      52.46     104.35      52.18     209.28 
  34.00   14.0      55.96      53.00     108.96      54.48     214.96 



  35.00   14.0      59.78      53.89     113.67      56.83     221.45 
  36.00   14.0      63.40      55.14     118.55      59.27     228.83 
  37.00   14.0      66.90      56.75     123.65      61.83     237.15 
  38.00   14.0      70.37      58.64     129.01      64.51     246.30 
  39.00   14.0      74.28      59.98     134.27      67.13     254.23 
  40.00   14.0      78.25      61.40     139.65      69.82     262.45 
  41.00   14.0      82.26      62.90     145.17      72.58     270.97 
  42.00   14.0      93.65      59.78     153.43      76.71     272.98 
  43.00   14.0      95.85      59.78     155.63      77.81     275.18 
  44.00   14.0      98.05      59.78     157.82      78.91     277.38 
  45.00   14.0     100.25      59.78     160.02      80.01     279.57 
  46.00   14.0     102.45      59.78     162.22      81.11     281.77 
  47.00   14.0     104.65      59.78     164.42      82.21     283.97 
  48.00   14.0     106.85      59.78     166.62      83.31     286.17 
  49.00   14.0     109.04      59.78     168.82      84.41     288.37 
  50.00   14.0     111.24      59.78     171.02      85.51     290.57 
 
 
                        Section Type:  Square 
                        Pile Width:     16.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   16.0       0.00       9.41       9.41       4.70      28.22 
   2.00   16.0       0.68       9.80      10.48       5.24      30.08 
   3.00   16.0       1.27      10.45      11.72       5.86      32.63 
   4.00   16.0       1.88      11.17      13.05       6.53      35.39 
   5.00   16.0       2.32      12.64      14.96       7.48      40.24 
   6.00   16.0       2.70      14.95      17.64       8.82      47.53 
   7.00   16.0       3.13      17.80      20.94      10.47      56.54 
   8.00   16.0       3.63      21.21      24.85      12.42      67.27 
   9.00   16.0       4.21      25.17      29.38      14.69      79.71 
  10.00   16.0       5.82      28.36      34.18      17.09      90.91 
  11.00   16.0       7.56      31.88      39.44      19.72     103.19 
  12.00   16.0       9.43      35.98      45.41      22.70     117.37 
  13.00   16.0      11.49      39.83      51.32      25.66     130.98 
  14.00   16.0      13.75      41.26      55.01      27.50     137.53 
  15.00   16.0      16.06      42.69      58.75      29.38     144.14 
  16.00   16.0      18.41      44.13      62.54      31.27     150.79 
  17.00   16.0      20.80      44.73      65.53      32.77     155.00 
  18.00   16.0      23.22      44.93      68.15      34.07     158.00 
  19.00   16.0      25.66      45.12      70.79      35.39     161.03 
  20.00   16.0      28.13      44.84      72.97      36.48     162.65 
  21.00   16.0      39.71      37.83      77.53      38.77     153.18 
  22.00   16.0      41.03      37.83      78.85      39.43     154.50 
  23.00   16.0      42.35      37.83      80.18      40.09     155.83 
  24.00   16.0      43.67      37.83      81.50      40.75     157.15 
  25.00   16.0      45.00      37.83      82.82      41.41     158.47 
  26.00   16.0      46.32      37.83      84.14      42.07     159.80 
  27.00   16.0      47.64      41.63      89.28      44.64     172.54 
  28.00   16.0      48.97      53.06     102.02      51.01     208.14 
  29.00   16.0      50.29      64.48     114.77      57.39     243.74 
  30.00   16.0      51.61      75.91     127.52      63.76     279.34 
  31.00   16.0      52.93      87.33     140.27      70.13     314.94 
  32.00   16.0      54.26      68.29     122.55      61.27     259.13 
  33.00   16.0      59.33      68.47     127.80      63.90     264.74 
  34.00   16.0      64.05      69.01     133.05      66.53     271.07 
  35.00   16.0      68.49      69.90     138.39      69.19     278.18 
  36.00   16.0      72.72      71.15     143.87      71.93     286.16 



  37.00   16.0      76.79      72.76     149.55      74.77     295.06 
  38.00   16.0      81.12      74.16     155.29      77.64     303.62 
  39.00   16.0      85.64      75.42     161.06      80.53     311.91 
  40.00   16.0      90.18      76.76     166.94      83.47     320.47 
  41.00   16.0      94.76      78.18     172.94      86.47     329.31 
  42.00   16.0     107.03      78.07     185.10      92.55     341.25 
  43.00   16.0     109.54      78.07     187.62      93.81     343.76 
  44.00   16.0     112.06      78.07     190.13      95.07     346.28 
  45.00   16.0     114.57      78.07     192.64      96.32     348.79 
  46.00   16.0     117.08      78.07     195.16      97.58     351.30 
  47.00   16.0     119.60      78.07     197.67      98.83     353.82 
  48.00   16.0     122.11      78.07     200.18     100.09     356.33 
  49.00   16.0     124.62      78.07     202.70     101.35     358.84 
  50.00   16.0     127.13      78.07     205.21     102.60     361.36 
 
 
                        Section Type:  Square 
                        Pile Width:     18.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   18.0       0.00      11.90      11.90       5.95      35.71 
   2.00   18.0       0.77      12.34      13.11       6.56      37.80 
   3.00   18.0       1.42      13.08      14.50       7.25      40.66 
   4.00   18.0       2.03      14.09      16.12       8.06      44.31 
   5.00   18.0       2.43      16.09      18.52       9.26      50.70 
   6.00   18.0       2.87      18.65      21.52      10.76      58.81 
   7.00   18.0       3.35      21.76      25.11      12.56      68.63 
   8.00   18.0       3.89      25.42      29.31      14.66      80.16 
   9.00   18.0       4.49      29.64      34.13      17.06      93.40 
  10.00   18.0       6.18      33.23      39.41      19.70     105.87 
  11.00   18.0       8.01      36.85      44.87      22.43     118.58 
  12.00   18.0      10.01      40.50      50.51      25.25     131.50 
  13.00   18.0      12.09      45.41      57.50      28.75     148.32 
  14.00   18.0      14.38      49.76      64.14      32.07     163.65 
  15.00   18.0      16.87      52.82      69.70      34.85     175.34 
  16.00   18.0      19.48      54.09      73.56      36.78     181.74 
  17.00   18.0      22.13      54.31      76.43      38.22     185.05 
  18.00   18.0      24.81      54.53      79.34      39.67     188.39 
  19.00   18.0      27.53      54.75      82.28      41.14     191.77 
  20.00   18.0      30.28      54.96      85.24      42.62     195.17 
  21.00   18.0      44.67      47.87      92.54      46.27     188.29 
  22.00   18.0      46.16      47.87      94.03      47.02     189.78 
  23.00   18.0      47.65      47.87      95.52      47.76     191.26 
  24.00   18.0      49.13      47.87      97.01      48.50     192.75 
  25.00   18.0      50.62      47.87      98.49      49.25     194.24 
  26.00   18.0      52.11      47.87      99.98      49.99     195.73 
  27.00   18.0      53.60      60.73     114.32      57.16     235.78 
  28.00   18.0      55.09      73.58     128.66      64.33     275.82 
  29.00   18.0      56.57      86.43     143.01      71.50     315.87 
  30.00   18.0      58.06      99.29     157.35      78.67     355.92 
  31.00   18.0      59.55     112.14     171.69      85.84     395.97 
  32.00   18.0      61.04      87.04     148.08      74.04     322.16 
  33.00   18.0      66.81      87.19     153.99      77.00     328.37 
  34.00   18.0      72.21      87.69     159.90      79.95     335.27 
  35.00   18.0      77.31      88.55     165.86      82.93     342.95 
  36.00   18.0      82.18      89.76     171.95      85.97     351.47 
  37.00   18.0      87.00      91.16     178.16      89.08     360.49 
  38.00   18.0      92.16      92.23     184.39      92.19     368.84 



  39.00   18.0      97.32      93.37     190.69      95.35     377.44 
  40.00   18.0     102.50      94.59     197.09      98.55     386.28 
  41.00   18.0     107.70      95.90     203.59     101.80     395.39 
  42.00   18.0     120.41      98.81     219.22     109.61     416.85 
  43.00   18.0     123.24      98.81     222.05     111.02     419.67 
  44.00   18.0     126.06      98.81     224.88     112.44     422.50 
  45.00   18.0     128.89      98.81     227.70     113.85     425.33 
  46.00   18.0     131.72      98.81     230.53     115.26     428.15 
  47.00   18.0     134.54      98.81     233.36     116.68     430.98 
  48.00   18.0     137.37      98.81     236.18     118.09     433.81 
  49.00   18.0     140.20      98.81     239.01     119.51     436.64 
  50.00   18.0     143.03      98.81     241.84     120.92     439.46 
 
   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. 



 



 

 





 



Florida Bridge Software Institute                       Date: January 21, 2019 
Shaft and Pile Analysis (FB-Deep v.2.05)                Time: 10:59:29 
_________________________________________________________________________________ 
 
  
General Information: 
==================== 
  Input file: .....n\driven-square\dinner-drivensq-b4\dinner-key-b4-driven-sq.spc 
  Project number: GE-M&N-CityMia-18-01 
  Job name: Dinner Key marina Improvement 
  Engineer: AK 
  Units: English 
 
  
Analysis Information: 
===================== 
Analysis Type: SPT 
  
 
Soil Information: 
================= 
  Boring date: 11/27/2018,    Boring Number: B-4 
  Station number:   Offset:  
 
  Ground Elevation: 0.000(ft) 
 
  Hammer type: Automatic Hammer, Correction factor = 1.24 
 
   ID     Depth      No. of Blows          Soil Type 
           (ft)       (Blows/ft)                     
  ----- ------------ ------------- ------------------------------- 
      1         0.00          2.00  2- Clay and silty sand 
      2         1.00          2.00  2- Clay and silty sand 
      3         1.00          7.00  4- Lime Stone/Very shelly sand 
      4         6.00          7.00  4- Lime Stone/Very shelly sand 
      5         6.00          6.00  3- Clean sand 
      6         8.00          6.00  3- Clean sand 
      7         8.00         48.00  4- Lime Stone/Very shelly sand 
      8        22.00         48.00  4- Lime Stone/Very shelly sand 
      9        22.00          7.00  4- Lime Stone/Very shelly sand 
     10        28.00          7.00  4- Lime Stone/Very shelly sand 
     11        28.00         26.00  3- Clean sand 
     12        42.00         26.00  3- Clean sand 
     13        42.00         41.00  4- Lime Stone/Very shelly sand 
     14        50.00         41.00  4- Lime Stone/Very shelly sand 
     15        60.00         41.00  4- Lime Stone/Very shelly sand 
 
 
 
                   Blowcount Average Per Soil Layer 
                  ---------------------------------- 
 
Layer   Starting    Bottom   Thickness   Average            Soil Type 
 Num.   Elevation  Elevation             Blowcount 
          (ft)        (ft)       (ft)     (Blows/ft)                     
-----  ---------- ---------- ----------  ------------- --------------------------------- 
    1        0.00      -1.00       1.00        2.00          2-Clay and Silty Sand 
    2       -1.00      -6.00       5.00        7.00          4-Limestone, Very Shelly Sand 
    3       -6.00      -8.00       2.00        6.00          3-Clean Sand 
    4       -8.00     -28.00      20.00       35.70          4-Limestone, Very Shelly Sand 
    5      -28.00     -42.00      14.00       26.00          3-Clean Sand 
    6      -42.00     -60.00      18.00       41.00          4-Limestone, Very Shelly Sand 
 
  



Driven Pile Data: 
================= 
  Pile unit weight = 145.00(pcf), Section Type: Square 
 
Pile Geometry: 
-------------- 
     Width     Length   Tip Elev. 
      (in)      (ft)      (ft)  
 ---------- ---------- ---------- 
      12.00       1.00      -1.00 
      12.00       2.00      -2.00 
      12.00       3.00      -3.00 
      12.00       4.00      -4.00 
      12.00       5.00      -5.00 
      12.00       6.00      -6.00 
      12.00       7.00      -7.00 
      12.00       8.00      -8.00 
      12.00       9.00      -9.00 
      12.00      10.00     -10.00 
      12.00      11.00     -11.00 
      12.00      12.00     -12.00 
      12.00      13.00     -13.00 
      12.00      14.00     -14.00 
      12.00      15.00     -15.00 
      12.00      16.00     -16.00 
      12.00      17.00     -17.00 
      12.00      18.00     -18.00 
      12.00      19.00     -19.00 
      12.00      20.00     -20.00 
      12.00      21.00     -21.00 
      12.00      22.00     -22.00 
      12.00      23.00     -23.00 
      12.00      24.00     -24.00 
      12.00      25.00     -25.00 
      12.00      26.00     -26.00 
      12.00      27.00     -27.00 
      12.00      28.00     -28.00 
      12.00      29.00     -29.00 
      12.00      30.00     -30.00 
      12.00      31.00     -31.00 
      12.00      32.00     -32.00 
      12.00      33.00     -33.00 
      12.00      34.00     -34.00 
      12.00      35.00     -35.00 
      12.00      36.00     -36.00 
      12.00      37.00     -37.00 
      12.00      38.00     -38.00 
      12.00      39.00     -39.00 
      12.00      40.00     -40.00 
      12.00      41.00     -41.00 
      12.00      42.00     -42.00 
      12.00      43.00     -43.00 
      12.00      44.00     -44.00 
      12.00      45.00     -45.00 
      12.00      46.00     -46.00 
      12.00      47.00     -47.00 
      12.00      48.00     -48.00 
      12.00      49.00     -49.00 
      12.00      50.00     -50.00 
      14.00       1.00      -1.00 
      14.00       2.00      -2.00 
      14.00       3.00      -3.00 
      14.00       4.00      -4.00 
      14.00       5.00      -5.00 



      14.00       6.00      -6.00 
      14.00       7.00      -7.00 
      14.00       8.00      -8.00 
      14.00       9.00      -9.00 
      14.00      10.00     -10.00 
      14.00      11.00     -11.00 
      14.00      12.00     -12.00 
      14.00      13.00     -13.00 
      14.00      14.00     -14.00 
      14.00      15.00     -15.00 
      14.00      16.00     -16.00 
      14.00      17.00     -17.00 
      14.00      18.00     -18.00 
      14.00      19.00     -19.00 
      14.00      20.00     -20.00 
      14.00      21.00     -21.00 
      14.00      22.00     -22.00 
      14.00      23.00     -23.00 
      14.00      24.00     -24.00 
      14.00      25.00     -25.00 
      14.00      26.00     -26.00 
      14.00      27.00     -27.00 
      14.00      28.00     -28.00 
      14.00      29.00     -29.00 
      14.00      30.00     -30.00 
      14.00      31.00     -31.00 
      14.00      32.00     -32.00 
      14.00      33.00     -33.00 
      14.00      34.00     -34.00 
      14.00      35.00     -35.00 
      14.00      36.00     -36.00 
      14.00      37.00     -37.00 
      14.00      38.00     -38.00 
      14.00      39.00     -39.00 
      14.00      40.00     -40.00 
      14.00      41.00     -41.00 
      14.00      42.00     -42.00 
      14.00      43.00     -43.00 
      14.00      44.00     -44.00 
      14.00      45.00     -45.00 
      14.00      46.00     -46.00 
      14.00      47.00     -47.00 
      14.00      48.00     -48.00 
      14.00      49.00     -49.00 
      14.00      50.00     -50.00 
      16.00       1.00      -1.00 
      16.00       2.00      -2.00 
      16.00       3.00      -3.00 
      16.00       4.00      -4.00 
      16.00       5.00      -5.00 
      16.00       6.00      -6.00 
      16.00       7.00      -7.00 
      16.00       8.00      -8.00 
      16.00       9.00      -9.00 
      16.00      10.00     -10.00 
      16.00      11.00     -11.00 
      16.00      12.00     -12.00 
      16.00      13.00     -13.00 
      16.00      14.00     -14.00 
      16.00      15.00     -15.00 
      16.00      16.00     -16.00 
      16.00      17.00     -17.00 
      16.00      18.00     -18.00 
      16.00      19.00     -19.00 



      16.00      20.00     -20.00 
      16.00      21.00     -21.00 
      16.00      22.00     -22.00 
      16.00      23.00     -23.00 
      16.00      24.00     -24.00 
      16.00      25.00     -25.00 
      16.00      26.00     -26.00 
      16.00      27.00     -27.00 
      16.00      28.00     -28.00 
      16.00      29.00     -29.00 
      16.00      30.00     -30.00 
      16.00      31.00     -31.00 
      16.00      32.00     -32.00 
      16.00      33.00     -33.00 
      16.00      34.00     -34.00 
      16.00      35.00     -35.00 
      16.00      36.00     -36.00 
      16.00      37.00     -37.00 
      16.00      38.00     -38.00 
      16.00      39.00     -39.00 
      16.00      40.00     -40.00 
      16.00      41.00     -41.00 
      16.00      42.00     -42.00 
      16.00      43.00     -43.00 
      16.00      44.00     -44.00 
      16.00      45.00     -45.00 
      16.00      46.00     -46.00 
      16.00      47.00     -47.00 
      16.00      48.00     -48.00 
      16.00      49.00     -49.00 
      16.00      50.00     -50.00 
      18.00       1.00      -1.00 
      18.00       2.00      -2.00 
      18.00       3.00      -3.00 
      18.00       4.00      -4.00 
      18.00       5.00      -5.00 
      18.00       6.00      -6.00 
      18.00       7.00      -7.00 
      18.00       8.00      -8.00 
      18.00       9.00      -9.00 
      18.00      10.00     -10.00 
      18.00      11.00     -11.00 
      18.00      12.00     -12.00 
      18.00      13.00     -13.00 
      18.00      14.00     -14.00 
      18.00      15.00     -15.00 
      18.00      16.00     -16.00 
      18.00      17.00     -17.00 
      18.00      18.00     -18.00 
      18.00      19.00     -19.00 
      18.00      20.00     -20.00 
      18.00      21.00     -21.00 
      18.00      22.00     -22.00 
      18.00      23.00     -23.00 
      18.00      24.00     -24.00 
      18.00      25.00     -25.00 
      18.00      26.00     -26.00 
      18.00      27.00     -27.00 
      18.00      28.00     -28.00 
      18.00      29.00     -29.00 
      18.00      30.00     -30.00 
      18.00      31.00     -31.00 
      18.00      32.00     -32.00 
      18.00      33.00     -33.00 



      18.00      34.00     -34.00 
      18.00      35.00     -35.00 
      18.00      36.00     -36.00 
      18.00      37.00     -37.00 
      18.00      38.00     -38.00 
      18.00      39.00     -39.00 
      18.00      40.00     -40.00 
      18.00      41.00     -41.00 
      18.00      42.00     -42.00 
      18.00      43.00     -43.00 
      18.00      44.00     -44.00 
      18.00      45.00     -45.00 
      18.00      46.00     -46.00 
      18.00      47.00     -47.00 
      18.00      48.00     -48.00 
      18.00      49.00     -49.00 
      18.00      50.00     -50.00 
 
  
 
  
Driven Pile Capacity: 
===================== 
 
 
                        Section Type:  Square 
                        Pile Width:     12.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   12.0       0.00       7.04       7.04       3.52      21.11 
   2.00   12.0       0.35       7.04       7.38       3.69      21.46 
   3.00   12.0       0.69       7.26       7.96       3.98      22.48 
   4.00   12.0       1.04       7.49       8.53       4.26      23.50 
   5.00   12.0       1.39      20.27      21.66      10.83      62.20 
   6.00   12.0       1.74      17.67      19.40       9.70      54.73 
   7.00   12.0       2.15      18.89      21.04      10.52      58.81 
   8.00   12.0       2.87      58.18      61.05      30.52     177.41 
   9.00   12.0       5.25      58.18      63.43      31.71     179.79 
  10.00   12.0       7.63      58.18      65.81      32.90     182.17 
  11.00   12.0      10.01      58.18      68.19      34.09     184.55 
  12.00   12.0      12.39      58.18      70.57      35.28     186.93 
  13.00   12.0      14.77      58.18      72.95      36.48     189.31 
  14.00   12.0      17.15      58.18      75.33      37.67     191.69 
  15.00   12.0      19.53      58.18      77.71      38.86     194.07 
  16.00   12.0      21.91      58.18      80.09      40.05     196.45 
  17.00   12.0      24.29      58.18      82.47      41.24     198.83 
  18.00   12.0      26.67      58.18      84.85      42.43     201.21 
  19.00   12.0      29.06      45.39      74.45      37.22     165.24 
  20.00   12.0      31.44      32.61      64.04      32.02     129.26 
  21.00   12.0      33.82      19.82      53.64      26.82      93.28 
  22.00   12.0      36.20       7.04      43.23      21.62      57.31 
  23.00   12.0      36.55       7.04      43.58      21.79      57.65 
  24.00   12.0      36.89       7.04      43.93      21.96      58.00 
  25.00   12.0      37.24      13.87      51.11      25.56      78.86 
  26.00   12.0      37.59      20.71      58.30      29.15      99.73 
  27.00   12.0      37.93      27.55      65.49      32.74     120.59 
  28.00   12.0      38.28      34.39      72.67      36.34     141.45 
  29.00   12.0      40.73      34.39      75.12      37.56     143.90 



  30.00   12.0      43.18      34.39      77.57      38.79     146.35 
  31.00   12.0      45.63      34.39      80.02      40.01     148.80 
  32.00   12.0      48.08      34.39      82.47      41.24     151.25 
  33.00   12.0      50.53      34.39      84.92      42.46     153.70 
  34.00   12.0      52.98      34.39      87.37      43.69     156.15 
  35.00   12.0      55.43      34.39      89.82      44.91     158.60 
  36.00   12.0      57.88      34.39      92.27      46.14     161.05 
  37.00   12.0      60.33      34.39      94.72      47.36     163.50 
  38.00   12.0      62.78      34.39      97.17      48.59     165.95 
  39.00   12.0      64.83      35.28     100.12      50.06     170.68 
  40.00   12.0      66.53      37.32     103.85      51.92     178.49 
  41.00   12.0      68.98      39.27     108.25      54.13     186.80 
  42.00   12.0      72.58      48.06     120.65      60.32     216.77 
  43.00   12.0      74.62      48.06     122.68      61.34     218.80 
  44.00   12.0      76.65      48.06     124.71      62.36     220.83 
  45.00   12.0      78.69      48.06     126.75      63.37     222.87 
  46.00   12.0      80.72      48.06     128.78      64.39     224.90 
  47.00   12.0      82.75      48.06     130.81      65.41     226.93 
  48.00   12.0      84.79      48.06     132.85      66.42     228.97 
  49.00   12.0      86.82      48.06     134.88      67.44     231.00 
  50.00   12.0      88.85      48.06     136.91      68.46     233.04 
 
 
                        Section Type:  Square 
                        Pile Width:     14.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   14.0       0.00       9.58       9.58       4.79      28.73 
   2.00   14.0       0.41       9.75      10.16       5.08      29.66 
   3.00   14.0       0.81      10.01      10.82       5.41      30.85 
   4.00   14.0       1.22      20.05      21.26      10.63      61.35 
   5.00   14.0       1.62      34.96      36.58      18.29     106.51 
   6.00   14.0       2.03      26.84      28.86      14.43      82.54 
   7.00   14.0       2.54      28.06      30.60      15.30      86.72 
   8.00   14.0       3.34      79.19      82.53      41.27     240.91 
   9.00   14.0       6.12      79.19      85.31      42.66     243.69 
  10.00   14.0       8.90      79.19      88.09      44.04     246.47 
  11.00   14.0      11.68      79.19      90.87      45.43     249.24 
  12.00   14.0      14.46      79.19      93.64      46.82     252.02 
  13.00   14.0      17.23      79.19      96.42      48.21     254.80 
  14.00   14.0      20.01      79.19      99.20      49.60     257.58 
  15.00   14.0      22.79      79.19     101.98      50.99     260.35 
  16.00   14.0      25.57      79.19     104.75      52.38     263.13 
  17.00   14.0      28.34      79.19     107.53      53.77     265.91 
  18.00   14.0      31.12      69.24     100.36      50.18     238.85 
  19.00   14.0      33.90      54.33      88.23      44.11     196.88 
  20.00   14.0      36.68      39.41      76.09      38.04     154.91 
  21.00   14.0      39.45      24.49      63.95      31.97     112.94 
  22.00   14.0      42.23       9.58      51.81      25.90      70.96 
  23.00   14.0      42.64       9.58      52.21      26.11      71.37 
  24.00   14.0      43.04      14.90      57.94      28.97      87.73 
  25.00   14.0      43.45      22.87      66.32      33.16     112.07 
  26.00   14.0      43.85      30.85      74.70      37.35     136.41 
  27.00   14.0      44.26      38.83      83.09      41.54     160.75 
  28.00   14.0      44.66      46.81      91.47      45.73     185.08 
  29.00   14.0      47.52      46.81      94.33      47.16     187.94 
  30.00   14.0      50.38      46.81      97.19      48.59     190.80 
  31.00   14.0      53.24      46.81     100.05      50.02     193.66 



  32.00   14.0      56.10      46.81     102.90      51.45     196.52 
  33.00   14.0      58.95      46.81     105.76      52.88     199.38 
  34.00   14.0      61.81      46.81     108.62      54.31     202.24 
  35.00   14.0      64.67      46.81     111.48      55.74     205.09 
  36.00   14.0      67.53      46.81     114.34      57.17     207.95 
  37.00   14.0      70.39      46.81     117.20      58.60     210.81 
  38.00   14.0      73.17      46.94     120.12      60.06     214.00 
  39.00   14.0      75.15      48.75     123.90      61.95     221.39 
  40.00   14.0      77.16      50.88     128.04      64.02     229.79 
  41.00   14.0      79.23      53.33     132.56      66.28     239.22 
  42.00   14.0      84.68      65.42     150.10      75.05     280.93 
  43.00   14.0      87.05      65.42     152.47      76.24     283.30 
  44.00   14.0      89.43      65.42     154.84      77.42     285.67 
  45.00   14.0      91.80      65.42     157.22      78.61     288.05 
  46.00   14.0      94.17      65.42     159.59      79.79     290.42 
  47.00   14.0      96.54      65.42     161.96      80.98     292.79 
  48.00   14.0      98.92      65.42     164.33      82.17     295.16 
  49.00   14.0     101.29      65.42     166.71      83.35     297.54 
  50.00   14.0     103.66      65.42     169.08      84.54     299.91 
 
 
                        Section Type:  Square 
                        Pile Width:     16.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   16.0       0.00      12.61      12.61       6.30      37.83 
   2.00   16.0       0.46      12.91      13.37       6.69      39.19 
   3.00   16.0       0.93      18.79      19.72       9.86      57.30 
   4.00   16.0       1.39      35.84      37.23      18.61     108.91 
   5.00   16.0       1.85      52.89      54.74      27.37     160.51 
   6.00   16.0       2.31      37.79      40.10      20.05     115.67 
   7.00   16.0       2.92      39.02      41.94      20.97     119.97 
   8.00   16.0       3.82     103.43     107.25      53.63     314.11 
   9.00   16.0       7.00     103.43     110.43      55.21     317.29 
  10.00   16.0      10.17     103.43     113.60      56.80     320.46 
  11.00   16.0      13.35     103.43     116.78      58.39     323.64 
  12.00   16.0      16.52     103.43     119.95      59.98     326.81 
  13.00   16.0      19.69     103.43     123.12      61.56     329.99 
  14.00   16.0      22.87     103.43     126.30      63.15     333.16 
  15.00   16.0      26.04     103.43     129.47      64.74     336.33 
  16.00   16.0      29.22     103.43     132.65      66.32     339.51 
  17.00   16.0      32.39      97.75     130.14      65.07     325.64 
  18.00   16.0      35.57      80.70     116.27      58.13     277.67 
  19.00   16.0      38.74      63.65     102.39      51.20     229.70 
  20.00   16.0      41.92      46.60      88.52      44.26     181.73 
  21.00   16.0      45.09      29.56      74.65      37.32     133.76 
  22.00   16.0      48.26      12.51      60.77      30.39      85.79 
  23.00   16.0      48.73      15.55      64.28      32.14      95.37 
  24.00   16.0      49.19      24.67      73.86      36.93     123.19 
  25.00   16.0      49.65      33.78      83.44      41.72     151.00 
  26.00   16.0      50.12      42.90      93.02      46.51     178.82 
  27.00   16.0      50.58      52.02     102.60      51.30     206.64 
  28.00   16.0      51.04      61.14     112.18      56.09     234.45 
  29.00   16.0      54.31      61.14     115.45      57.72     237.72 
  30.00   16.0      57.58      61.14     118.71      59.36     240.99 
  31.00   16.0      60.84      61.14     121.98      60.99     244.25 
  32.00   16.0      64.11      61.14     125.25      62.62     247.52 
  33.00   16.0      67.38      61.14     128.51      64.26     250.79 



  34.00   16.0      70.64      61.14     131.78      65.89     254.05 
  35.00   16.0      73.91      61.14     135.05      67.52     257.32 
  36.00   16.0      77.18      61.14     138.31      69.16     260.59 
  37.00   16.0      80.44      61.14     141.58      70.79     263.85 
  38.00   16.0      83.09      62.22     145.31      72.66     269.76 
  39.00   16.0      85.42      64.12     149.54      74.77     277.78 
  40.00   16.0      87.75      66.34     154.09      77.05     286.78 
  41.00   16.0      90.11      68.89     159.00      79.50     296.79 
  42.00   16.0      96.78      85.44     182.22      91.11     353.10 
  43.00   16.0      99.49      85.44     184.93      92.47     355.81 
  44.00   16.0     102.20      85.44     187.64      93.82     358.53 
  45.00   16.0     104.91      85.44     190.36      95.18     361.24 
  46.00   16.0     107.63      85.44     193.07      96.53     363.95 
  47.00   16.0     110.34      85.44     195.78      97.89     366.66 
  48.00   16.0     113.05      85.44     198.49      99.24     369.37 
  49.00   16.0     115.76      85.44     201.20     100.60     372.08 
  50.00   16.0     118.47      85.44     203.91     101.96     374.79 
 
 
                        Section Type:  Square 
                        Pile Width:     18.00 (in) 
 
 
 
   Test   Pile   Ultimate  Mobilized  Estimated  Allowable   Ultimate  
   Pile  Width       Side        End   Davisson       Pile       Pile    
 Length          Friction    Bearing   Capacity   Capacity   Capacity   
   (ft)   (in)     (tons)     (tons)     (tons)     (tons)     (tons) 
  ----- ------ ---------- ---------- ---------- ---------- ---------- 
   1.00   18.0       0.00      16.17      16.17       8.08      48.51 
   2.00   18.0       0.52      16.51      17.03       8.51      50.04 
   3.00   18.0       1.04      35.69      36.73      18.36     108.10 
   4.00   18.0       1.56      54.86      56.43      28.21     166.15 
   5.00   18.0       2.08      74.04      76.13      38.06     224.21 
   6.00   18.0       2.60      50.52      53.12      26.56     154.15 
   7.00   18.0       3.31      51.75      55.06      27.53     158.55 
   8.00   18.0       4.30     130.90     135.20      67.60     397.01 
   9.00   18.0       7.87     130.90     138.78      69.39     400.58 
  10.00   18.0      11.44     130.90     142.35      71.17     404.15 
  11.00   18.0      15.01     130.90     145.92      72.96     407.73 
  12.00   18.0      18.59     130.90     149.49      74.74     411.30 
  13.00   18.0      22.16     130.90     153.06      76.53     414.87 
  14.00   18.0      25.73     130.90     156.63      78.32     418.44 
  15.00   18.0      29.30     130.90     160.20      80.10     422.01 
  16.00   18.0      32.87     130.90     163.77      81.89     425.58 
  17.00   18.0      36.44     111.73     148.17      74.08     371.62 
  18.00   18.0      40.01      92.55     132.56      66.28     317.65 
  19.00   18.0      43.58      73.37     116.95      58.48     263.69 
  20.00   18.0      47.15      54.19     101.34      50.67     209.72 
  21.00   18.0      50.73      35.01      85.74      42.87     155.76 
  22.00   18.0      54.30      15.83      70.13      35.06     101.79 
  23.00   18.0      54.82      26.09      80.91      40.45     133.08 
  24.00   18.0      55.34      36.35      91.69      45.84     164.38 
  25.00   18.0      55.86      46.60     102.46      51.23     195.67 
  26.00   18.0      56.38      56.86     113.24      56.62     226.96 
  27.00   18.0      56.90      67.12     124.02      62.01     258.26 
  28.00   18.0      57.42      77.38     134.80      67.40     289.55 
  29.00   18.0      61.10      77.38     138.47      69.24     293.23 
  30.00   18.0      64.77      77.38     142.15      71.07     296.90 
  31.00   18.0      68.45      77.38     145.82      72.91     300.58 
  32.00   18.0      72.12      77.38     149.50      74.75     304.25 
  33.00   18.0      75.80      77.38     153.17      76.59     307.93 
  34.00   18.0      79.47      77.38     156.85      78.43     311.60 
  35.00   18.0      83.15      77.38     160.53      80.26     315.28 



  36.00   18.0      86.82      77.38     164.20      82.10     318.95 
  37.00   18.0      90.27      77.74     168.01      84.00     323.49 
  38.00   18.0      92.98      79.41     172.39      86.19     331.21 
  39.00   18.0      95.65      81.40     177.05      88.53     339.86 
  40.00   18.0      98.30      83.72     182.03      91.01     349.47 
  41.00   18.0     100.97      86.37     187.34      93.67     360.07 
  42.00   18.0     108.88     108.14     217.01     108.51     433.29 
  43.00   18.0     111.93     108.14     220.06     110.03     436.34 
  44.00   18.0     114.98     108.14     223.11     111.56     439.39 
  45.00   18.0     118.03     108.14     226.16     113.08     442.44 
  46.00   18.0     121.08     108.14     229.21     114.61     445.49 
  47.00   18.0     124.13     108.14     232.27     116.13     448.54 
  48.00   18.0     127.18     108.14     235.32     117.66     451.59 
  49.00   18.0     130.23     108.14     238.37     119.18     454.64 
  50.00   18.0     133.28     108.14     241.42     120.71     457.69 
 
   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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