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Morgan Group Development 
5606 South Rice Avenue 
Houston, TX 77081 
 
Attn: Mr. Kamil Salame 
 
                                                                                   
Reference: REPORT OF GEOTECHNICAL EXPLORATION 
  Anclote Harbor Apartments 

US-19 and Atlantic Avenue 
Tarpon Springs, Pinellas County; FL 

  UES Project No.:1185.2000136.0000 
 UES Report No.: G-MD-AHA-1 

 
Dear Mr. Salame: 
 
Universal Engineering Sciences, Inc. (UES) has completed the subsurface exploration for 
the above referenced project. The scope of our exploration was planned in conjunction 
with and authorized by you.    
 
This report contains the results of our exploration, an engineering interpretation of these 
results with respect to the project characteristics described to us, and recommendations to 
aid in foundation, grade slab, and pavement design, and site preparation. 
 
We appreciate the opportunity to have worked with you on this project and look forward to 
a continued association.  Please do not hesitate to contact us if you should have any 
questions, or if we may further assist you as your plans proceed. 
 
Respectfully submitted, 
 
UNIVERSAL ENGINEERING SCIENCES, INC. 
Certificate of Authorization Number 549 
      
                                                   
 
 
  
William (Trey) Pippin, E.I. Surendra V. Sagi, P.E  
Staff Engineer Principal Engineer 
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1.0 INTRODUCTION 
 

1.1 GENERAL 
 
In this report, we present the results of the subsurface exploration for the proposed 
development.  A general location plan of the project appears in Appendix A: Site Location Plan.  
We have divided this report into the following sections: 
 

• SCOPE OF SERVICES - Defines what we did 
• FINDINGS - Describes what we encountered 
• RECOMMENDATIONS - Describes what we encourage you to do 
• LIMITATIONS - Describes the restrictions inherent in this report 
• APPENDICES - Presents support materials referenced in this report. 

 
2.0 SCOPE OF SERVICES 

 
2.1 PROJECT DESCRIPTION 
 
The subject site is located northeast of the intersection of highway US 19 and Atlantic Avenue in 
Tarpon Springs, Pinellas County, Florida. Based on the latest site plan dated July 27, 2020 you 
provided, we understand that the proposed development is planned to consist of a five apartment 
buildings, a 4-story and a club house, a pool, garages with associated stormwater ponds, 
treatment ponds, and pavement areas. Structural loads were not available at the time of this 
report. We have assumed maximum column and wall loads of 100 kips and 15 kips per linear foot, 
respectively. Actual design building loads should be provided for our review when available. 
  
The following drawings were provided and used for this report: 
 

• ALTA / NSPS Land Title Boundary and Topographic Survey dated February 11, 2004 was 
used to estimate the ground surface elevations at the boring locations and define the 
wetland areas evaluated by muck probing (Wetland 2 and Wetland 6) 

• Anclote Harbor Conceptual Development Plan dated July 27, 2020 was used to reference 
borings locations with respect to the proposed development. Our borings are shown on 
this drawing in Appendix A. 

 
Our recommendations are based upon the above considerations.  If any of this information is 
incorrect or if you anticipate any changes, inform Universal Engineering Sciences so that we 
may review our recommendations.   
 
2.2 PURPOSE 
 
The purpose of this exploration was: 
 
 · To explore the general subsurface conditions at the sites; 
 
 · To interpret and review the subsurface conditions with respect to the proposed 

construction; and 
 
 · To provide geotechnical engineering recommendations for foundation, grade slab, 

and pavement design, and site preparation. 
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Recommendations concerning other soil related considerations were beyond the scope of our 
exploration.  This report presents an evaluation of site conditions on the basis of traditional 
geotechnical procedures for site characterization. The recovered samples were not examined, 
either visually or analytically, for chemical composition or environmental hazards. Universal 
Engineering Sciences would be pleased to perform these services, if you desire. 
 
2.3 FIELD EXPLORATION 
 
The subsurface conditions were explored by drilling and sampling eighty-six (86) borings and 
performing five (5) Double Ring Infiltrometer (DRI) tests and muck probing in two wetland impact 
areas. The borings depths ranged from 10 to 40 feet below the existing ground surface (bgs). 
The borings and DRI test locations were located in the field using a handled global positioning 
system (GPS) device. The approximate test locations are shown on the attached Boring Location 
Plan in Appendix A. Boring B-57 had to be offset approximately 100 feet north of the proposed 
location because the wetland impact area was not accessible to our drilling equipment. The two 
wetland impact area were evaluated (where accessible) for approximate muck depths by a UES 
Engineer with a 4-foot long probe rod. 
 
We performed the Standard Penetration Test using our Diedrich D25 drill rig utilizing mud rotary 
procedures according to the procedures of ASTM D-1586, with continuous sampling performed 
above a depth of 10 feet, to detect slight variations in the soil profile at shallow depths, and then 
at five-foot intervals thereafter. The basic procedure for the Standard Penetration Test is as 
follows:  A standard split-barrel sampler is driven into the soil by a 140-pound hammer falling 30 
inches.  The number of blows required to drive the sampler 1-foot, after seating 6 inches, is 
designated the penetration resistance, or N-value; this value is an index to soil strength and 
consistency.   
 

3.0 FINDINGS 
 

3.1 SITE CONDITIONS 
 
The site currently consists of undeveloped land that is mostly wooded with relatively tall trees with 
some of the northern portion of the site being clear. Two wetland impact areas were noted at the 
site. The north wetland (Wetland 6) contained about 1 to 2 feet and ponded water. The south 
Wetland (Wetland 2) contained 1 to 3 feet of ponded water in most areas, but one isolated area 
contained 5 feet or more of water depth in the south-central area of the wetland. The central 
portion of Wetland 2 area was not observable due to very thick brush. The ground surface 
elevations at our boring locations ranged from approximately 3 to 22 feet according to the 
topographic drawing provided.  
 
3.2 SOIL SURVEY-PUBLISHED INFORMATION 
 
The “Soil Survey of Pinellas County, Florida”, published by the United States Department of 
Agriculture (USDA) - Soil Conservation Service (SCS), was reviewed for general near-surface soil 
information prior to development within the general project vicinity. The USDA, SCS primary soil 
mapping groups within the proposed project area, and some characteristics and properties are 
summarized below. The location of the group can be observed on the SCS Soil Survey Map 
provided in the Appendix A.  
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Astatula (soil Group No. 4): This soil group consists of fine sands from the surface to a depth of 
about 80 inches. The water table is at a depth of more than 80 inches. 
 
Myakka (Soil Group No. 17): This soil group consists of fine sands from the surface to a depth of 
about 80 inches. The water table is at depths from 6 to 18 inches below grade.  
 
Wulfert Muck (Soil Group No. 32): This soil group typically consists of muck from the surface to 
a depth of about 36 inches below grade, and fine sand from 36 to 80 inches. Based on the soil 
survey, the water table is at grade. 
 
3.3 SUBSURFACE CONDITIONS  
 
The approximate boring location and more detailed subsurface conditions are illustrated in 
Appendix A:  Boring Location Plan and Soil Boring Profiles.  The classifications and descriptions 
shown on the logs are generally based upon visual characterizations of the recovered soil 
samples and laboratory test performed. Laboratory tests included particle size anises, moisture 
content and organic content determination performed on select soil samples. Also, see 
Appendix A:  Soils Classification Chart, for further explanation of the symbols and placement of 
data on the Boring Logs. The following tables summarize the typical soil conditions encountered 
in our limited subsurface exploration. 
 

TABLE 1 
General Soil Profile 

Typical depth 
(ft)  Soil Descriptions 

From  To 

0 12 Very loose to medium dense fine sand [SP] 

12 17 
Very loose to medium dense sand to fine sand with silt  [SP, SP-SM]; very 
soft to medium stiff clay to silty clay [CL/CH/CL-ML]; very soft to medium stiff 
clayey silt [ML] 

17 40* 
Very loose to medium dense sand to fine sand with silt  [SP, SP-SM]; very 
soft to medium stiff clay to silty clay [CL/CH/CL-ML]; very soft to medium stiff 
clayey silt [ML]; weathere limestone with calcareous clay 

*  Termination Depth of Deepest Boring 
[ ]  Bracketed Text Indicates: Unified Soil Classification 

 
The above conditions are a general summary of typical conditions encountered in in most of the 
borings. However, the notable conditions below were also encountered in some of the borings. 
 
Notable Conditions: 
 

• The presence of very loose soils with N-values of zero (WOH) to 1 blows per foot 
from depths ranging between 10 to 35 feet bgs in borings B-1, B-2, B-3, B-5, B-7, 
B-9, B-10, B-15, B-19, B-22, B-48, B-49, B-55, B-60, B-61, and B-62. 

• The presence of significant amounts of organic material from depths ranging from 
2 to 5 feet bgs in borings B-49, B-73, B-74, B-78, B-79, B-80, B-84, and B-86. 
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Variations in the depth, thickness and consistency of the aforementioned soil strata occurred at 
the individual test boring locations.  We encountered groundwater at depths of about 2 to 10 
feet bgs in most of the borings at the time of our exploration. Some of the borings were 
terminated at a depth of 10 feet bgs and groundwater was not encountered. The table in 
Appendix A shows the apparent groundwater depths in the borings at the time of drilling and the 
estimated seasonal high groundwater table (SHGWT) at the boring locations. 
 
 
3.3 DOUBLE RING INFILTROMETER TEST  
 
UES performed five (5) DRI tests at a depth of approximately 2 feet below grade. The DRI tests 
were performed in general accordance with ASTM D 3385, “Standard Test Method for 
Infiltration Rate of Soils in Filed Using Double Ring Infiltrometer”. The test locations are shown 
in Appendix A on the Boring Location Plan and the test results are also shown at the end of 
Apednix A. 
 
The table below shows DRI test results and estimated soil design parameters. An appropriate 
factor of safety should be applied to stormwater drainage design. 
 

TABLE 2: Recommendations for Soil Design Parameters  
  

Design Parameter Estimated Values 

Test Location DRI-1 DRI-2 DRI-3 DRI-4 DRI-5 
Test Depth (feet) 2 2 2 2 2 
Estimated Depth of SHGW Level (feet)  3  3  3  2 5 
Depth of Confining Layer (feet)  ≥12 ≥12 ≥12 ≥12 ≥12 
Fillable Porosity of Surficial in-situ sands (percent) 20 20 20 20 20 
Estimated Vertical Unsaturated Infiltration Rate (feet/day) 11 15 16 5 16 

Estimated Horizontal Hydraulic Conductivity (feet/day) 16 22 24 8 24 
 
 

4.0 RECOMMENDATIONS 
 
4.1 GENERAL 
 
The organic materials encountered in eight of the borings (B-49, B-73, B-74, B-78, B-79, 
B-80, B-84, and B-86) are not suitable for the proposed construction and should be 
completely removed and replaced with structural fill.  
 
Borings B-60 and B-62 performed in the proposed footprint of Building “3” and boring B-
10 in the proposed pool area encountered very loose/soft zones on top of the upper 
weathered limestone layer and 100% loss of drilling fluid circulation during drilling. 
These conditions are common indicators of karst geology, but are also typical conditions 
found in portions of the Tampa Bay area. A review of Florida Geologic Survey (FGS) 
Sinkhole Database shows three reported “subsidences” within about 1 mile of the site. 
Although, the concern for sinkholes is relatively low for this site we still recommend 
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performing a targeted compaction grouting program in the footprint of Building “3” and 
the pool to reinforce the very loose/soft zones as indicated on the Grout Injection Plan 
provided in Appendix B. In addition, Compaction Grouting specifications and estimated 
quantities are provided in Appendix B. 
 
The recommendations herein are made based upon a review of the attached soil test data, our 
understanding of the proposed construction, and experience with similar projects and 
subsurface conditions.  If the assumed structural loadings, building locations, building sizes, or 
grading plans change or are different from those discussed previously, we request the 
opportunity to review and possibly amend our recommendations with respect to those changes. 
 
Additionally, if subsurface conditions are encountered during construction which was not 
encountered in the borings, report those conditions immediately to us for observation and 
recommendations. 
 
In this section of the report, we present our detailed recommendations for groundwater control, 
building foundations, and site preparation 
 
4.2 GROUNDWATER CONSIDERATIONS 
 
Groundwater was encountered at depths of about 2 to 10 feet bgs in most of the borings at the 
time of our exploration. Some of the borings were terminated at a depth of 10 feet bgs and 
groundwater was not encountered. The groundwater table will fluctuate seasonally depending 
upon local rainfall. The estimated seasonal high groundwater table elevations (SHGWT) at 
each boring location are shown in Appendix A.  
 
It should be noted that the estimated SHGWT does not provide any assurance that 
groundwater levels will not exceed this level in the future.  Should impediments to surface water 
drainage exist on the site, or should rainfall intensity and duration exceed the normally 
anticipated amounts, groundwater levels may exceed our seasonal high estimate.  Also, future 
development around the site could alter surface runoff and drainage characteristics, and cause 
our seasonal high estimate to be exceeded.  We therefore recommend positive drainage be 
established and maintained on the site during construction.  Further, we recommend permanent 
measures be constructed to maintain positive drainage from the site throughout the life of the 
project.  Finally, we recommend all foundation and pavement grades account for the seasonal 
high groundwater conditions. 
 
Temporary dewatering may be required for excavations such as foundation elements, utility 
trenches, or undercutting, particularly if construction proceeds during the wetter season. 
Therefore, we recommend that the contract documents provide for determining the depth to the 
groundwater table just prior to construction, and for any required remedial dewatering.  Further, 
we recommend that the groundwater table be maintained at least 18 to 24 inches below all 
earthwork and compaction surfaces.  
 
 
 
 
 
 
 



 

4.3 BUILDING FOUNDATIONS 
 
The soil strata encountered at the SPT boring locations should be adaptable to support 
structures having loading conditions within our stated assumptions using conventional shallow 
foundations.  However, if the actual building loads will exceed those we have previously stated, 
our foundation recommendations presented herein may not be applicable, and UES should be 
retained to review the updated information and revise our recommendations as needed.    
 
The following parameters may be used for foundation design. 
 
4.3.1 Bearing Pressure 
 
The maximum allowable net soil bearing pressure for shallow foundations should not exceed 
2,500 pounds per square foot (psf).  Net bearing pressure is defined as the soil bearing pressure 
at the base of the foundation in excess of the natural overburden pressure.  The foundations 
should be designed based upon the maximum load that could be imposed by all loading 
conditions. 
 
4.3.2 Foundation Size 

 
The minimum widths recommended for any isolated column footing and continuous wall footing 
is 24 inches and 18 inches, respectively.  Even though the maximum allowable soil bearing 
pressure may not be achieved, this width recommendation should control the size of the 
foundations. 
 
4.3.3 Bearing Depth 
 
The exterior foundations should bear at a depth of at least 18 inches below the exterior final 
grades.  We recommend stormwater and surface water be diverted away from the building 
exteriors, both during and after construction to reduce the possibility of erosion beneath the 
exterior footings. 
 
4.3.4 Bearing Material 
 
The foundations may bear on either the compacted suitable natural soils or compacted structural 
fill as recommended in the site preparation of this report.  The bearing level soils, after 
compaction should have compaction to at least 95 percent of the maximum dry density of the 
bearing soils at least 2 feet below the bottom of the footings as determined by ASTM D-1557 
(Modified Proctor).  In addition to compaction the bearing soils must exhibit stability and be free 
of “pumping” conditions.  If moisture sensitive soils are encountered and compaction is difficult 
to achieve, the footings can be treated with dry suitable material or acceptable crushed 
aggregate. 
 
After opening, footing excavations should be observed and concrete placed as quickly as 
possible to avoid exposure of the footing bottoms to wetting and drying.   Surface run-off water 
should be drained away from the excavations and not be allowed to pond.  The foundation 
concrete should be placed promptly after the excavation is made. 
 
4.3.5 Settlement Estimates 
 
Post-construction settlement of the structure will be influenced by several interrelated factors, 



 

such as (1) subsurface stratification and strength/compressibility characteristics of the bearing 
soils to a depth of approximately twice the width of the footing; (2) footing size, bearing level, 
applied loads, and resulting bearing pressures beneath the foundation; (3) site preparation and 
earthwork construction techniques used by the contractor, and (4) external factors, including but 
not limited to vibration from offsite sources and groundwater fluctuations beyond those normally 
anticipated for the naturally-occurring site and soil conditions which are present. 
 
Our settlement estimates for the structure are based upon the use of successful adherence to 
the site preparation recommendations presented later in this report and the maximum loading 
conditions previously discussed.  Any deviation from these recommendations could result in an 
increase in the estimated post-construction settlement of the structure. 
 
Using the recommended maximum bearing pressure, the assumed maximum structural loads, 
and the field and laboratory test data which we have correlated into the strength and 
compressibility characteristics of the subsurface soils, we estimate the total settlements of the 
structure to be 1 inch or less. 
 
Differential settlements result from differences in applied bearing pressures and the variations in 
the compressibility characteristics of the subsurface soils.  For the foundations prepared as 
recommended, we anticipate post construction differential settlements of ½-inch or less. 
 
4.3.6 Floor Slabs 
 
The floor slab will be supported on compacted sand and should either be structurally isolated 
from the other foundation elements or monolithic floor slab adequately reinforced to prevent 
distress due to differential movements.  For building design, we recommend using a subgrade 
reaction modulus of 150 pounds per cubic inch (pci) which can be achieved by compacting the 
subgrade soils as recommended in the site preparation procedure.  We recommend the use of a 
sheet vapor barrier such as visqeen beneath the building slab on grade to help control moisture 
migration through the slab. 
 
4.4 PAVEMENT 
 
We anticipate that either rigid or flexible pavement section or a combination there of may be 
used on this project.  Flexible pavement combines the strength and durability of several layer 
components to produce an appropriate and cost-effective combination of available construction 
materials.  Concrete pavement has the advantage of the ability to “bridge” over isolated soft 
areas, it requires less lighting, and it typically has a longer service life than asphalt pavement.   
 
4.4.1 Asphalt (Flexible) Pavements 
 
We have recommended a flexible pavement section with a 20-year design life for use on this 
project.  Because traffic loadings are commonly unavailable, we have generalized our pavement 
design into two groups.  The group descriptions and the recommended component thicknesses 
are presented in Table 2: Pavement Component Recommendations.  The structural numbers in 
Table 2 are based on a structural number analysis with the stated estimated daily traffic volume 
for a 20-year replacement design life. 
 



 

TABLE 2 
Summary of Pavement Component Recommendations 

Traffic Group Structural 
Number 

Component Thickness (inches) 

Stabilized 
Subgrade 

Base 
Course 

Surface 
Course 

 
Parking lots and 
driveways – standard 
duty 

 
2.38 

 
8 

 
6 

 
1.5 

 
Parking lots and 
driveways – heavy duty 

 
3.28 

 
12 

 
8 

 
2.0 

 
 

The Design Traffic Groups are defined below: 
 
Automobile Parking  
lots and driveways -    Standard Duty: 1,000 cars and light panel and 

pickup trucks per day, (average 
gross weight of 4,000 pounds) 

Parking lots and driveways -   Heavy Duty:  Standard duty loading plus; twenty 
18-wheel tractor-trailer trucks per 
day (H-20 loading) 

4.4.1.1 Stabilized Subgrade 
 
We recommend that subgrade materials be compacted in place according to the requirements 
in the “Site Preparation” section of this report.  Further, beneath the base course, stabilize the 
subgrade materials to a minimum Limerock Bearing Ratio (LBR) of 40, as specified by Florida 
Department of Transportation (FDOT) requirements for Type B Stabilized Subgrade. The 
subgrade material should be compacted to at least 98 percent of the Modified Proctor maximum 
dry density (ASTM D 1557, AASHTO T-180) value.    
 
The stabilized subgrade can be a blend of existing soil or imported material and a stabilizing 
agent such as limerock or shell.  The subgrade should be “free draining” and therefore, clay, 
marl or other impermeable stabilizing materials should not be used for mixing with the in-place 
or imported materials.  If a blend is proposed, we recommend that the contractor perform a mix 
design to find the optimum mix proportions.  
        
The primary function of stabilized subgrade beneath the base course is to provide a stable and 
firm subgrade so that the base can be properly and uniformly placed and compacted.  
Depending upon the soil type, the subgrade material may have sufficient stability to provide the 
needed support without additional stabilizing material.  Generally, sands with rock or shell 
should have sufficient stability and may not require additional stabilizing material.  Conversely, 
relatively “clean” sand will not typically provide sufficient stability to adequately construct the 
limerock base course.  Universal Engineering Sciences should observe the soils exposed on the 
finish grades to evaluate whether or not additional stabilization will be required beneath the 
base course.   
 
 
 



 

4.4.1.2 Base Course 
 
We recommend the base course consist of approved crushed concrete, limerock or approved 
base material. The base course material should have a minimum Limerock Bearing Ratio (LBR) 
of 100 and should be compacted to 98 percent of the Modified Proctor maximum dry density 
(ASTM D 1557, AASHTO T-180) value.   
 
4.4.1.3 Wearing Surface 
 
The wearing surface should consist of Florida Department of Transportation (FDOT) Type S 
asphaltic concrete having a minimum Marshall Stability of 1,500 lbs.  Specific requirements for 
Type S asphaltic concrete wearing surface are outlined in the Florida Department of 
Transportation, Standard Specifications for Road and Bridge Construction, 2000 Edition. 
 
After placement and field compaction, the wearing surface should be cored to evaluate material 
thickness and to perform laboratory densities.  Cores should be obtained at frequencies of at 
least one core per 10,000 square feet of placed pavement or a minimum of two cores per day’s 
production. 
          
4.4.1.4 Effects of Groundwater  
 
One of the most critical factors influencing pavement performance in Florida is the relationship 
between the pavement subgrade and the seasonal high groundwater level. 
 
Many roadways and parking areas have been destroyed as a result of deterioration of the base 
conditions and/or the base/surface course bond.  We recommend a minimum separation of 18 
inches should be maintained between the bottom of the pavement base material and the 
seasonal high groundwater level.  If this separation cannot be established and maintained by 
grading and surface drainage improvements, it may be necessary to consider the use of 
underdrains in the pavement areas.   
 
4.4.1.5 Curbing 
 
We recommend that curbing around the landscaped sections adjacent to the parking areas and 
driveways be constructed with full-depth curb sections.  For a concrete pavement subgrade, we 
recommend an LBR of 40 for the final 6 inches of sandy fill and using extruded curb sections 
which lie directly on top of the final asphalt level, or eliminating the curbing entirely, can allow 
migration of irrigation water from the landscape areas to the interface between the asphalt and 
the base.  This migration often causes separation of the wearing surface from the base and 
subsequent rippling and pavement deterioration.  Topsoil placed behind curbing in landscaped 
areas should be limited to 6 inches vertical thickness within five feet of flexible pavement. 
 
4.4.2 Concrete (Rigid) Pavements 
 
Concrete pavement is a rigid pavement that transfers much lighter wheel loads to the subgrade 
soils than a flexible asphalt pavement.  For a concrete pavement subgrade, we recommend 
using the existing surficial sands or recommend clean fine sand fill (SP), densified to at least 98 
percent of Modified Proctor test maximum dry density (ASTM D 1557), with the following 
stipulations: 
 

1. Subgrade soils should be densified to at least 98 percent of Modified Proctor test 
maximum dry density (ASTM D 1557) to a depth of at least two feet prior to placement of 



 

concrete. 
 

2. The surface of the subgrade soils should be smooth, and any disturbances or wheel 
rutting corrected prior to placement of concrete. 

 
3. The subgrade soils should be moistened prior to placement of concrete. 
 
4. Concrete pavement thickness should be uniform throughout, with exception to thickened 

edges (curb or footing). 
     
5.  The bottom of the pavement should be separated from the estimated typical wet season 

groundwater level by at least 18 inches. 
 
Our recommendations for slab thickness for standard duty and heavy duty concrete pavements 
are based on a) subgrade soils densified to 98 percent of the Modified Proctor maximum dry 
density (ASTM D 1557) b) modulus of subgrade reaction (k) equal to 200 pounds per cubic inch, 
c) a 20 year design life, and d) previously stated traffic conditions in Section 4.4.2.  We 
recommend using the design shown in the follow Table 3 for standard duty concrete pavements. 
 

TABLE 3 
STANDARD DUTY CONCRETE PAVEMENT 

Minimum 
Pavement Thickness 

Maximum Control 
Joint Spacing 

Minimum 
Sawcut Depth 

5 Inches 10 Feet X 10 Feet 1¼ Inches 
 
Our recommended design for heavy duty concrete pavement is shown in Table 4 below. 
 

TABLE 4 
HEAVY DUTY CONCRETE PAVEMENT 

Minimum 
Pavement Thickness 

Maximum Control 
Joint Spacing 

Minimum 
Sawcut Depth 

7 Inches 12 Feet X 12 Feet 1½ Inches 
 
We recommend using concrete with a minimum 28-day flexural strength (modulus of rupture) of 
at least 650 pounds per square inch, based on 3rd point loading of concrete beam test samples.  
Layout of the saw cut control joints should form square panels, and the depth of saw cut joint 
should be at least ¼ of the concrete slab thickness.  The joints should be sawed within six hours 
of concrete placement or as soon as the concrete has developed sufficient strength to support 
workers and equipment.  We recommend allowing Universal to review and comment on the final 
concrete pavement design, including section and joint details (type of joints, joint spacing, etc.), 
prior to the start of construction. 
 
For further details on concrete pavement construction, please reference the “Guide to Jointing 
on Non-Reinforced Concrete Pavements” published by the Florida Concrete and Products 
Associates, Inc., and “Building Quality Concrete Parking Areas”, published by the Portland 
Cement Association. 
 
 



4.4.3 Construction Traffic 

Light duty roadways and incomplete pavement sections will not perform satisfactorily 
under construction traffic loadings.  We recommend that construction traffic (construction 
equipment, concrete trucks, sod trucks, garbage trucks, dump trucks, etc.) be re-routed 
away from these roadways or that the pavement section be designed for these loadings. 

4.5 FILL SUITABILITY 

The recovered soil samples were classified using visual and textural means, and limited 
laboratory testing.  We offer below preliminary guidelines for the use of on-site soils, such as 
those excavated from the proposed stormwater ponds, as fill material for the project. 

Soil materials excavated or imported and classified as fine sands to slightly silty fine sands (SP, 
SP-SM), with typically 12% fines or less (silt/clay fraction), may be considered suitable for use 
as utility trench backfill, as well as building pad and pavement subgrade structural fill, provided 
said materials are properly dried, placed, and compacted. 

The soils typically encountered in the upper 12 to 17 feet of the borings performed at the site 
consisted of mostly fine sands with less than 5% fines, therefore, these on-site soils are suitable 
for re-use as structural fill provided no organics, topsoil, or rootmat are present. 

4.6 MUCK PROBE SURVEY 

Two wetland impact areas (Wetland 2 and Wetland 6) were evaluated (where accessible) for 
approximate muck depths by a UES Engineer. The ground surface was manually probed with a 
4-foot long probe rod to estimate the depths of muck present in the wetland areas. The 
estimated muck depths are shown in the image titled “Muck Depths” attached in Appendix A. 
Little to no muck was apparent in Wetland 6. Please note the muck depths shown in Wetland 2 
were estimated from the existing ground surface by manually probing and should be considering 
approximate. Ponded surface water was present in the wetlands typically ranging from 1 to 2 
feet deep in Wetland 6 and 1 to 3 feet in Wetland 2 with one isolated area up to 5 feet deep or 
more in the south-central area of Wetland 2. The central portion of Wetland 2 was not 
accessible due to very thick brush.  

In accordance with our Site Preparation recommendation in section 4.7, the muck will need to 
be completely removed from the site. After the muck is removed the exposed subgrade should 
be compacted per the recommendations in section 4.7 and replaced with structural fill in 
building or pavement footprints plus 5 feet beyond. The muck removal should be observed by a 
representative of UES. Extensive dewatering will be required. As mentioned, groundwater levels 
should be maintained at least 18 to 24 inches below all compaction surfaces. Once the obvious 
muck materials have been removed, proof-rolling will help locate any remaining zones of 
especially loose or soft soils that may also need to be removed or moisture conditioned for 
compaction. These zones should be evaluated and treated as recommended by UES. 

4.7 SITE PREPARATION 

We recommend only good practice, site preparation procedures in conjunction with the 
densification of the upper existing subgrade soils.  These procedures include:  stripping the site 
of all existing improvements, vegetation, roots and topsoil, or unsuitable materials and 
compacting and proof-rolling the exposed subgrade and filling to grade with engineered fill.  



 

A more detailed synopsis of this work is as follows: 
 

1. If required, perform remedial dewatering prior to any earthwork operations.  We 
recommend temporary dewatering to reduce the likelihood of pumping of the shallow 
subgrade soils during normal construction operations.  Maintain groundwater levels at 
least 18 to 24 inches below the lowest anticipated cut and/or all compaction surfaces. 
 

2. Strip the proposed construction limits of vegetation, grass, roots, topsoil, organic soils, 
muck, and other unsuitable or deleterious materials within and 5 feet beyond the 
perimeter of the proposed building and in all paved areas. Expect clearing and grubbing 
to depths of 6 to 12 inches, on average, except for the Wetland 2 area where up to 4 feet 
or more of muck will need to be removed under the observation of a UES representative 
and the areas near borings B-49, B-73, B-74, B-78, B-79, B-80, B-84, and B-86 where 
the organic material will need to be removed up to 5 feet deep and replaced with 
structural fill. Deeper clearing and grubbing depths may also be required where major 
root systems are encountered. Resulting excavations should be replaced with 
compacted fill according to the recommendations provided in step #6 of this section.  

 
3. After stripping the site as outlined above in Item #2, proof-roll the subgrade with a 

heavily loaded, rubber-tired vehicle under the observation of a Universal Engineering 
Sciences geotechnical engineer or his/her representative. Proof-rolling will help locate 
any zones of especially loose or soft soils not encountered in the soil test borings.  Then 
undercut, or otherwise treat these zones as recommended by the engineer. 
 

4. Prior to any filling of the site, compact the exposed subgrade from the surface using 
suitable compaction equipment, until you obtain a minimum density of 95% MPMDD per 
ASTM D1557 to a depth of 2 feet below stripped grade.  In order to achieve the required 
degree of compaction, the soils may need to be moisture conditioned until the in-situ 
water content is within +/- 3% of the optimum moisture content (OMC). 

 
5. Test the subgrade for compaction at a frequency of not less than one test per 2,500 

square feet per foot of depth improvement in the building area. 
 

6. Place fill and backfill material, as required.  The fill should consist of "clean," fine sand 
with less than 5 percent soil fines.  You may use fill materials with soil fines between 5 
and 10 percent, but strict moisture control may be required.  Place fill in uniform 12-inch 
compacted lifts and compact each lift to a minimum density of 95 percent of the Modified 
Proctor maximum dry density. 

 
7. Perform in-place density tests within the fill at a frequency of not less than one test per 

2,500 square feet per lift in the building areas.    
 

8. Compact and test all footing subgrade to a depth of 2 feet.  Additionally, we recommend 
that you test one out of every four column footings, and one test per every 50 lineal feet 
of wall footing to verify the required compaction is obtained. 

     
Using vibratory compaction equipment at this site may disturb adjacent and other nearby 
structures and roadways.  We recommend that you monitor adjacent and nearby structures 
before and during proof-compaction.  If disturbance is noted, halt vibratory compaction and 
inform Universal Engineering Sciences immediately.  We will review the compaction procedures 



 

and evaluate if the compactive effort results in a satisfactory subgrade, complying with our 
original design assumptions 
 
4.8 CONSTRUCTION RELATED SERVICES 
           
We recommend the owner retain Universal Engineering Sciences to perform construction 
materials tests and observations on this project.  Field tests and observations include 
verification of foundation and pavement subgrades by monitoring proof-rolling operations and 
performing quality assurance tests on the placement of compacted structural fill and pavement 
courses. 
 
The geotechnical engineering design does not end with the advertisement of the construction 
documents.  The design is an on-going process throughout construction.  Because of our 
familiarity with the site conditions and the intent of the engineering design, we are most qualified 
to address problems that might arise during construction in a timely and cost-effective manner. 
 

5.0 LIMITATIONS 
 

This report has been prepared for the exclusive use of Morgan Group Development and other 
designated members of their design/construction team associated with the proposed 
construction for the specific project discussed in this report. No other site or project facilities 
should be designed using the soil information contained in this report. As such, UES will not be 
responsible for the performance of any other site improvement designed using the data in this 
report.  
 
This report should not be relied upon for final design recommendations or professional opinions 
by unauthorized third parties without the expressed written consent of UES. Unauthorized third 
parties that rely upon the information contained herein without the expressed written consent of 
UES assume all risk and liability for such reliance.  
 
The recommendations submitted in this report are based upon the data obtained from the soil 
testing performed at the locations indicated on the Boring Location Plan and from other 
information as referenced. This report does not reflect any variations which may occur between 
the test locations. The nature and extent of such variations may not become evident until the 
course of construction. If variations become evident, it will then be necessary for a re-evaluation 
of the recommendations of this report after performing on-site observations during the 
construction period and noting the characteristics of the variations. 
 
Borings and test locations for a typical geotechnical report are widely spaced and generally not 
sufficient for reliably detecting the presence of isolated, anomalous surface or subsurface 
conditions, or reliably estimating unsuitable or suitable material quantities. Accordingly, UES 
does not recommend relying on our subsurface information for estimation of material quantities 
unless our contracted services specifically include sufficient exploration for such purpose(s) and 
within the report we so state that the level of exploration provided should be sufficient to detect 
anomalous conditions or estimate such quantities. Therefore, UES will not be responsible for 
any extrapolation or use of our data by others beyond the purpose(s) for which it is applicable or 
intended. 
 
All users of this report are cautioned that there was no requirement for UES to attempt to locate 
any man-made buried objects or identify any other potentially hazardous conditions that may 
exist at the site during the course of this exploration. Therefore no attempt was made by UES to 
locate or identify such concerns. UES cannot be responsible for any buried man-made objects 



 

or environmental hazards which may be subsequently encountered during construction that are 
not discussed within the text of this report. We can provide this service if requested. 
 
During the early stages of most construction projects, geotechnical issues not addressed in this 
report may arise. Because of the natural limitations inherent in working with the subsurface, it is 
not possible for a geotechnical engineer to predict and address all possible problems. A 
Geoprofessional Business Association (GBA), "Important Information About Your Geotechnical 
Engineering Report" appears in Appendix B, and will help explain the nature of geotechnical 
issues. 
 
Further, we present documents in Appendix B: Constraints and Restrictions, to bring to your 
attention the potential concerns and the basic limitations of a typical geotechnical report. 
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WOH

5ft

16

40

50/1"

Loose dark brown fine sand with trace silt (SP)

Very loose light gray fine sand (SP)

Loose grayish brown fine sand (SP)

Loose light brown fine sand (SP)

Very soft grayish brown silty clay (CL-ML)

Weathered limestone with calcareous clay
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BORING TERMINATED AT
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Loose gray fine sand (SP)

Very loose to loose brown fine sand with trace silt

(SP)

Loose grayish brown fine sand (SP)

Loose light brown fine sand (SP)

Very soft grayish brown silty clay (CL-ML)

Weathered limestone with calcareous clay
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Brown fine sand with trace silt (SP)

Light gray fine sand (SP)

Medium dense brown fine sand with silt (SP-SM)

Loose brown fine sand with trace silt (SP)

Very soft silty clay (CL-ML)

Very hard light brown calcareous silty clay with

limestone fragments (CL-ML)

Weathered limestone with calcareous clay
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4.2
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Gray fine sand (SP)

Medium dense grayish brown fine sand with trace silt

(SP)

Very dense to medium dense light brown fine sand

(SP)

Very loose tan fine sand with limestone fragments

(SP)

Soft yellow calcareous clayey silt with limestone

fragments (ML)

Very loose to loose light gray fine sand with

limestone fragments (SP)

Weathered limestone with calcareous clay
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Loose light brown fine sand (SP)

Medium dense to very loose grayish brown fine sand

with trace silt (SP)

Medium dense light grayish brown fine sand (SP)

Medium dense to loose grayish brown fine sand with

trace silt (SP)

Very soft calcareous silt with limestone fragments

(ML)

Weathered limestone with calcareous clay
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Loose to medium dense grayish brown fine sand with

trace silt (SP)

Medium dense light tan fine sand (SP)

Loose brown fine sand with trace silt and trace roots

(SP)

Loose light brown fine sand (SP)

Medium stiff light greenish gray sandy clay (CL)

Weathered limestone with calcareous clay
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17.5ft

59

50/2"

Tan fine sand (SP)

Very loose to loose brown fine sand with trace silt

(SP)

Very loose light gray fine sand with trace wilt (SP)

Very soft yellow calcareous clayey silt with limestone

fragments (ML)

Very dense gray fine sand with clay (SP-SC)

Weathered limestone with calcareous clay
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Loose orange fine sand with trace silt (SP)

Loose to very loose light yellow fine sand (SP)

Loose to very lose light brown fine sand (SP)

Medium dense to loose light brown fine sand (SP)

Very hard tan calcareous clayey silt with limestone

fragments (ML)
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35 FT BELOW GRADE
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Very loose to medium dense brown fine sand with

trace silt (SP)

Loose light gray fine sand (SP)

Very soft grayish brown silty clay (CL-ML)

Weathered limestone with calcareous clay
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BORING TERMINATED AT

35 FT BELOW GRADE
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CORRELATION OF STANDARD PENETRATION RESISTANCE

WITH RELATIVE DENSITY AND CONSISTENCY OF SOIL

COARSE-GRAINED

SOILS-SANDS

FINES - CLAY AND SILT

CONSISTENCY

DESIGNATION

SPT

N(BLOWS/FT)

CONSISTENCY

DESIGNATION

SPT

N(BLOWS/FT)

VERY LOOSE 0-4

LOOSE 5-10

MEDIUM DENSE 11-30

DENSE 31-50

VERY DENSE >50

VERY SOFT 0-1

SOFT 2-3

MEDIUM STIFF 4-7

STIFF 8-15

VERY STIFF 16-31

HARD 32-50

VERY HARD >50

UNIFIED SOIL CLASSIFICATION SYSTEM GROUP SYMBOL (ASTM

D2487) .BASED ON VISUAL OBSERVATION AND LABORATORY TEST.
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STANDARD PENETRATION RESISTANCE (N-VALUE) IN BLOWS PER

FOOT (ASTM D1586)
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GROUND WATER LEVEL MEASURED ON DATE DRILLED
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ORGANIC CONTENT (%)
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GROUNDWATER LEVEL NOT APPARENT
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LOSS OF CIRCULATION (%)(%)

NON PLASTIC
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NATURAL MOISTURE CONTENT (%)
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LIQUID LIMIT (%)
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UNCONFINED COMPRESSION STRENGTH
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4

WOH

13.5ft

20

27

Loose light brown fine sand (SP)

Very loose yellowish brown fine sand (SP)

Very loose light brown fine sand (SP)

Very soft light brown calcareous silt with limestone

fragments (ML)

Weathered limestone with calcareous clay

N
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6/24/2019

BORING TERMINATED AT

35 FT BELOW GRADE
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50/4"

50/4"

50/1"

Light brown fine sand (SP)

Very loose light brown fine sand (SP)

Loose light brown fine sand with trace silt (SP)

Medium stiff brown clay with limestone fragments

(CL/CH)

Very hard light brown limestone rock (ROCK)

Very hard tan calcareous clayey silt with limestone

fragments (ML)

Weathered limestone with calcareous clay
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BORING TERMINATED AT

35 FT BELOW GRADE
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50/3"

Loose light yellow fine sand with trace silt (SP)

Medium dense to very loose brown fine sand (SP)

Medium stiff light greenish brown clay (CL)

Medium dense light yellow limestone rock with clay

(ROCK, CL)

Weathered limestone with calcareous clay

N

B-12

6/21/2019

BORING TERMINATED AT

35 FT BELOW GRADE
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Loose light brown fine sand (SP)

Loose light yellow fine sand (SP)

Loose light brown fine sand (SP)

Very stiff to very hard light yellow calcareous clay

with limestone fragments (CL)

Weathered limestone with calcareous clay
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35 FT BELOW GRADE
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Loose light yellow fine sand (SP)

Loose light brown fine sand (SP)

Hard light brown calcareous clayey silt with limestone

fragments (CL)

Weathered limestone with calcareous clay
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Brown fine sand with trace silt (SP)

Very Loose light brown fine sand (SP)
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with limestone fragments (ML)
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Grayish brown fine sand with trace silt (SP)

Very loose grayish brown fine sand with trace silt

(SP)

Very loose light brown fine sand (SP)

Very loose brown fine sand with trace silt (SP)

Weathered limestone with calcareous clay
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Brown fine sand with trace silt (SP)

Very loose light orange fine sand (SP)

Medium dense light brown fine sand (SP)

Soft light brown calcareous clayey silt with limestone

fragments (ML)

Very hard light brown calcareous clayey silt with

limestone fragments (ML)

Weathered limestone with calcareous clay
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35 FT BELOW GRADE
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Brown fine sand with trace silt (SP)

Very loose to loose light yellow fine sand (SP)

Loose to medium dense light brown fine sand (SP)

Stiff light yellow clay with limestone fragments (CL)

Weathered limestone with calcareous clay
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BORING TERMINATED AT

35 FT BELOW GRADE
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Grayish brown fine sand with trace silt (SP)

Light orangish brown fine sand (SP)

Very loose to loose light brown fine sand with trace

silt (SP)

Medium dense light brown fine sand (SP)

Very dense tan fine sand with limestone fragments

(SP)

Very hard tan calcareous clay with limestone

fragments (CL)

Weathered limestone with calcareous clay

HA

HA

7

4

4

11

15

14

8

WOH

5ft

4

Brown fine sand with trace silt and roots (SP)

Loose to very loose light yellow fine sand with trace

silt (SP)

Medium dense light yellow fine sand with trace silt

(SP)

Medium dense light gray fine sand (SP)

Stiff greenish brown sandy clay (CL)

Very soft to medium stiff grayish brown silty clay

(CL-ML)

N

B-19

6/21/2019

BORING TERMINATED AT

40 FT BELOW GRADE

HA

HA

3

4

7

8

11

50/5"

50/5"

50/3"

N

B-20

6/21/2019

BORING TERMINATED AT

35 FT BELOW GRADE

-200:

MC:

1.1

4.3

HA

HA

2

3

5

5

9

21

6

7

Light gray fine sand (SP)

Tan fine sand with trace silt (SP)

Very loose to loose light orange fine sand with trace

silt (SP)

Loose to medium dense light brown fine sand (SP)

Loose light greenish gray clayey sand (SC)

Medium stiff light greenish gray clay (CL/CH)

N

B-21

6/21/2019

BORING TERMINATED AT

35 FT BELOW GRADE

-200:

MC:

43.9

30.7

HA

HA

22

28

9

WOH

5'

50/3"

50/1"

50/2"

50/1"

Brown fine sand with trace silt (SP)

Gray fine sand (SP)

Medium dense to loose brown fine sand with trace

silt (SP)

Very loose brown fine sand with silt and limestone

fragments (SC-SM)

Weathered limestone with calcareous clay

N

B-22

7/3/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

8

7

7

10

8

33

50/1"

50/1"

Light tan fine sand (SP)

Loose light yellow fine sand (SP)

Loose orangish brown fine sand (SP)

Loose light brown fine sand (SP)

Loose light gray fine sand (SP)

Hard light brown calcareous clayey silt with limestone

fragments (CL)

Weathered limestone with calcareous clay

N

B-23

7/3/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

4

3

4

10

28

50/1"

50/1"

50/1"

Tan fine sand (SP)

Very loose tan fine sand (SP)

Very loose yellow fine sand (SP)

Loose to medium dense tan fine sand (SP)

Weathered limestone with calcareous clay

N

B-24

7/5/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

5

5

6

7

9

50/2"

50/1"

50/2"

Loose tan fine sand (SP)

Loose yellow fine sand (SP)

Loose tan fine sand (SP)

Loose light gray fine sand (SP)

Weathered limestone with calcareous clay

N

B-25

7/5/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

4

4

13

7

19

45

50/2"

50/1"

Tan fine sand (SP)

Very loose yellow fine sand (SP)

Medium dense brown fine sand (SP)

Loose tan fine sand (SP)

Very stiff brown clay (CL)

Weathered limestone with calcareous clay

N

B-26

7/3/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

4

6

11

9

20

19

50/2"

50/1"

Tan fine sand (SP)

Very loose light yellow fine sand (SP)

Loose to medium dense brown fine sand (SP)

Loose light brown fine sand (SP)

Medium dense tan clayey sand (SC)

Very stiff light brown calcareous clayey silt with

limestone fragments (ML)

Weathered limestone with calcareous clay

N

B-27

7/3/2019

BORING TERMINATED AT

35 FT BELOW GRADE

-200:

MC:

30.5

27.1
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8

11

8

7

8

4

9

13

50/4"

50/4"

Loose orange fine sand with trace silt (SP)

Medium dense to loose light yellow fine sand with

trace silt (SP)

Loose to very loose yellowish brown fine sand (SP)

Loose light brown fine sand (SP)

Stiff grayish brown sandy clay (CL/CH)

Weathered limestone with calcareous clay

N

B-28

6/24/2019

BORING TERMINATED AT

35 FT BELOW GRADE

-200:

MC:

51.5

38.0

8

11

9

9

11

6

7

9

4

50/5"

Loose to medium dense light orange fine sand with

trace silt (SP)

Loose light orange fine sand with trace silt (SP)

Loose to medium dense light yellow fine sand (SP)

Loose light brown fine sand (SP)

Loose light gray fine sand (SP)

Medium stiff light greenish gray clay with sand (CL)

Weathered limestone with calcareous clay

N

B-29

6/24/2019

BORING TERMINATED AT

35 FT BELOW GRADE

9

11

7

7

5

7

8

5

40

50/3"

Loose to medium dense light yellow fine sand (SP)

Loose light yellow fine sand (SP)

Loose light brown fine sand (SP)

Weathered limestone with calcareous clay

N

B-30

6/24/2019

BORING TERMINATED AT

35 FT BELOW GRADE

8

5

4

5

6

6

11

12

50/4"

50/4"

Loose tan fine sand (SP)

Loose to very loose light brown fine sand (SP)

Loose orange fine sand (SP)

Loose to medium dense (SP)

Weathered limestone with calcareous clay

N

B-31

6/25/2019

BORING TERMINATED AT

35 FT BELOW GRADE

9

10

6

6

6

6

11

8

50/5"

50/4"

Loose light yellow fine sand (SP)

Loose light brown fine sand (SP)

Loose orange fine sand (SP)

Loose light brown fine sand (SP)

Medium dense to loose light brown fine sand (SP)

Weathered limestone with calcareous clay

Very hard light brown calcareous clayey silt with

limestone fragments (ML)

N

B-32

6/24/2019

BORING TERMINATED AT

35 FT BELOW GRADE

-200:

MC:

1.0

11.6

8

5

2

3

5

7

13

16

25

7

Loose tan fine sand with trace silt (SP)

Very loose light brown fine sand (SP)

Loose light gray fine sand (SP)

Loose to medium dense light brown fine sand (SP)

Medium stiff light grayish brown clay (CL/CH)

N

B-33

6/25/2019

BORING TERMINATED AT

35 FT BELOW GRADE

HA

HA

9

12

13

11

27

Light yellow fine sand (SP)

Loose to medium dense light yellow fine sand (SP)

Medium dense light brown fine sand (SP)

Medium dense light brown clayey sand (SC)

N

B-34

7/3/2019

BORING TERMINATED AT

20 FT BELOW GRADE

-200:

MC:

19.8

20.4

HA

HA

16

13

11

23

26

Tan fine sand (SP)

Medium dense tan fine sand (SP)

Medium dense light brown fine sand (SP)

Medium dense brown fine sand (SP)

Medium dense light gray clayey sand (SC)

N

B-35

7/3/2019

BORING TERMINATED AT

20 FT BELOW GRADE

-200:

MC:

1.6

26.0

HA

HA

9

9

6

5

4

Yellow fine sand with trace silt (SP)

Loose light brown fine sand (SP)

Loose brown fine sand with trace silt (SP)

Very loose dark brown clayey sand (SC)

N

B-36

7/3/2019

BORING TERMINATED AT

20 FT BELOW GRADE
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HA

HA

4

6

9

Light brown fine sand (SP)

Very loose to loose light gray fine sand (SP)

N

B-37

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

6

5

4

Brown fine sand with trace silt (SP)

Loose brown fine sand (SP)

Loose to very loose light gray fine sand (SP)

N

B-38

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

4

3

3

Tan fine sand (SP)

Light brown fine sand (SP)

Very loose light brown fine sand (SP)

N

B-39

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

12

13

6

Light grayish brown fine sand (SP)

Tan fine sand with trace silt (SP)

Medium dense to loose light brown fine sand (SP)

N

B-40

7/2/2109

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

5

4

8

Light yellow fine sand with silt (SP-SM)

Brown fine sand with trace silt (SP)

Loose to very loose brown fine sand (SP)

Loose brown fine sand (SP)

N

B-41

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

-200:

MC:

7.7

3.9

HA

HA

4

3

3

Tan fine sandw ith trace silt (SP|)

Tan fine sand (SP)

Very loose tan fine sand (SP)

N

B-42

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

8

9

4

Light gray fine sand with roots (SP)

Brown fine sand with trace silt (SP)

Loose to very loose light brown fine sand (SP)

N

B-43

7/2/2019

BORING TERMINATED AT

10 FT BELOW GRADE

HA

HA

7

4

4

6

Tan fine sand (SP)

Yellow fine sand (SP)

Loose light brown fine sand (SP)

Very loose to loose light gray fine sand (SP)

N

B-44

7/5/2019

BORING TERMINATED AT

15 FT BELOW GRADE

HA

HA

5

5

6

5

Tan fine sand (SP)

Yellow fine sand with trace silt (SP)

Loose light gray fine sand (SP)

N

B-45

7/5/2019

BORING TERMINATED AT

15 FT BELOW GRADE

HA

HA

6

4

5

4

Yellowish brown fine sand with trace silt (SP)

Loose to very loose light brown fine sand (SP)

Loose light brown fine sand (SP)

Very loose brown fine sand with trace silt (SP)

N

B-46

7/5/2019

BORING TERMINATED AT

15 FT BELOW GRADE

HA

HA

6

8

6

4

Yellow fine sand with trace silt and roots (SP)

Light brown fine sand (SP)

Loose light gray fine sand (SP)

Very loose light gray fine sand with clay (SP-SC)

N

B-47

7/5/2019

BORING TERMINATED AT

15 FT BELOW GRADE
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7

6

2

3

7

10

WOH

2

50/2"

50/1"

Loose to very loose light brown and gray fine sand

(SP)

Very loose light brown clayey silt to silty clay (ML/CL)

Very loose light brown and gray fine sand (SP)

Weathered limestone with calcareous clay

N

B-48

8/17/2020

BORING TERMINATED AT

35 FT BELOW GRADE

4

5

4

5

8

11

WOH

1

50/3"

50/

2.5"

Very loose light brown fine sand with silt (SP-SM)

Organics

Very loose to loose dark brown fine sand to fine sand

with silt and trace roots (SP/SP-SM)

Medium dense light brown and gray fine sand (SP)

Weathered limestone with calcareous clay

N

B-49

8/17/2020

BORING TERMINATED AT

35 FT BELOW GRADE

3

2

11

15

16

13

50/4"

50/2"

50/1"

50/1"

Very loose light brown and gray fine sand (SP)

Medium dense dark gray fine sand with trace roots

(SP)

Medium dense light brown and gray fine sand (SP)

Weathered limestone with calcareous clay

N

B-50

8/15/2020

BORING TERMINATED AT

35 FT BELOW GRADE

2

3

12

16

14

15

50/3"

50/2"

50/0"

50/2"

Very loose light brown and gray fine sand (SP)

Medium dense dark gray fine sand with trace roots

(SP)

Medium dense light brown and gray fine sand (SP)

Weathered limestone with calcareous clay

N
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8/15/2020

BORING TERMINATED AT

35 FT BELOW GRADE

4
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13

9

9

50/5"

50/2"

50/2"

50/1"

Very loose to medium dense light brown and gray

fine sand (SP)

Weathered limestone with calcareous clay

N
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8/15/2020

BORING TERMINATED AT

35 FT BELOW GRADE

10
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11

3

50/3"

50/1"

50/1"

Loose light brown and gray fine sand (SP)

Medium dense brown fine sand with trace roots (SP)

Medium dense light brown and gray fine sand (SP)

Very loose light brown fine sand with silt and rock

fragments (SP-SM)

Weathered limestone with calcareous clay

N

B-53

8/17/2020

BORING TERMINATED AT

35 FT BELOW GRADE
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2

50/2"

50/0"

50/0"

Medium dense light brown and gray fine sand (SP)

Medium dense brown fine sand with trace roots (SP)

Medium dense to very loose light brown and gray fine

sand (SP)

Weathered limestone with calcareous clay

N

B-54

8/17/2020

BORING TERMINATED AT

35 FT BELOW GRADE
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WOH
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50/1"

50/1"

Loose light brown and gray fine sand (SP)

Very loose gray clayey sand (SC)

Weathered limestone with calcareous clay

N
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35 FT BELOW GRADE
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WOH

50/3"

50/1"

50/1"

Very loose to medium dense light brown and gray

fine sand (SP)

Weathered limestone with calcareous clay

N
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8/15/2020
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50/1"
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Very loose light brown and gray fine sand with roots

(SP)

Loose to medium dense light brown and gray fine

sand (SP)

Weathered limestone with calcareous clay

N

B-57

8/14/2020

BORING TERMINATED AT

35 FT BELOW GRADE
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4

3

2

15

10

10

50/2"

50/1"

50/1"

50/2"

Very loose topsoil

Very loose to medium dense light brown and gray

fine sand (SP)

Weathered limestone with calcareous clay

N

B-58

8/14/2020

BORING TERMINATED AT

35 FT BELOW GRADE

3

5

9

11

8

9

50/1"

50/5"

50/

3.5"

50/1"

Very loose light brown and gray fine sand with roots

(SP)

Loose to medium dense light brown and gray fine

sand (SP)

Weathered limestone with calcareous clay

N

B-59

8/14/2020

BORING TERMINATED AT

35 FT BELOW GRADE

3
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4

6

5

5

1
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1

14

Very loose to loose light brown and gray fine sand

with roots (SP)

Very loose to loose light brown and gray fine sand

(SP)

Very soft light brown clayey silt to silty clay (ML/CL)

Very loose light brown and gray fine sand (SP)

Stiff light brownish gray calcareous clay with

limestone fragments (CL)

N

B-60

8/13/2020

BORING TERMINATED AT

35 FT BELOW GRADE

5

5

5

5

5

5

WOH

4

WOH

13

Loose light brown and gray fine sand (SP)

Very loose light brown fine sand with silt and

limestone fragments (SP-SM)

Stiff light brownish gray calcareous clay with

limestone fragments (CL)

N

B-61

8/13/2020

BORING TERMINATED AT

35 FT BELOW GRADE
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Very loose to loose light brown and gray fine sand

(SP)

Medium stiff light brown clayey silt to silty clay

(ML/CL)

Very loose light brown fine sand with silt (SP-SM)

Weathered limestone with calcareous clay

N

B-62

8/13/2020

BORING TERMINATED AT

35 FT BELOW GRADE
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Loose to medium dense light brown and gray fine

sand (SP)

Very loose to medium dense light brown and gray

fine sand (SP)
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20 FT BELOW GRADE
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Very loose to medium dense light brown and gray

fine sand (SP)

N
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8/17/2020

BORING TERMINATED AT

20 FT BELOW GRADE
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Very loose to medium dense light brown and gray

fine sand (SP)

N
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8/17/2020

BORING TERMINATED AT

20 FT BELOW GRADE
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50/3"

Very loose to loose light brown and gray fine sand

(SP)

Weathered limestone with calcareous clay

N

B-66

9/9/2020

BORING TERMINATED AT

20 FT BELOW GRADE

N

B-67

8/14/2020

BORING TERMINATED AT

20 FT BELOW GRADE

9

6
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WOH

Loose light brown and gray fine sand (SP)

Very loose light brown clayey silt to silty clay (ML/CL)

0

5

10

15

20

0

5

10

15

20

(100%)

(100%)

(100%) (100%)

(100%)

U
N

I
V

E
R

S
A

L

E
N

G
I
N

E
E

R
I
N

G
 
S

C
I
E

N
C

E
S

1
7
4
8
 
I
N

D
E

P
E

N
D

E
N

C
E

 
B

L
V

D
.

S
A

R
A

S
O

T
A

,
 
F

L
.

9
4
1
-
3
5
8
-
7
4
1
0

D
R

A
W

N
 
F

O
R

D
R

A
W

N
 
B

Y

D
R

I
L

L
E

D
 
B

Y

D
R

A
W

I
N

G
 
D

A
T

E

S
C

A
L

E
 

P
R

O
J
E

C
T

 
N

O
:

R
E

P
O

R
T

 
N

O
:

R
.
L

.
D

U
E

S
 
&

 
R

&
M

N
O

T
 
T

O
 
S

C
A

L
E

P
R

O
P

O
S

E
D

 
T

A
R

P
O

N
 
S

P
R

I
N

G
S

A
P

A
R

T
M

E
N

T

U
S

 
1
9
 
A

N
D

 
A

T
L
A

N
T

I
C

 
A

V
E

N
U

E

T
A

R
P

O
N

 
S

P
R

I
N

G
S

,
 
F

L

M
O

R
G

A
N

 
D

E
V

E
L

O
P

M
E

N
T

7
/
1

5
/
2

0
1

9
 
 
 
 
 
8

/
2

6
/
2

0
2

0

G
-
M

D
-
A

H
A

-
1

1
1
8
5
.
2
0
0
0
1
3
6
.
0
0
0
0

A-4.6

A
L

L
 
S

O
I
L

 
B

O
R

I
N

G
 
T

E
S

T
 
A

R
E

 
A

P
P

R
O

X
I
M

A
T

E
.

S
U

B
S

U
R

F
A

C
E

 
V

A
R

I
A

T
I
O

N
S

 
B

E
T

W
E

E
N

B
O

R
I
N

G
S

 
S

H
O

U
L

D
 
B

E
 
A

N
T

I
C

I
P

A
T

E
D

S
O

I
L

 
B

O
R

I
N

G

P
R

O
F

I
L

E
S



6

6

6

8

8

7

50/2"

Loose light brown and gray fine sand (SP)

Weathered limestone with calcareous clay

N

B-68

8/14/2020

BORING TERMINATED AT

20 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-69

8/10/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Dark gray fine sand with trace roots (SP)

Organic soil

Dark gray fine sand with trace roots (SP)

B-73

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-70

8/10/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-71

8/10/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-72

8/10/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

Organics

Light brown and gray fine sand (SP)

B-74

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-75

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

GNA

Light brown and gray fine sand (SP)

B-76

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

N

B-77

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand with roots (SP)

Organics

Light brown and gray fine sand (SP)

B-78

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

Organics

Light brown and gray fine sand (SP)

B-79

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

Organic soil

Light brown and gray fine sand (SP)

B-80

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-81

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-82

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

GNA

Light brown and gray fine sand (SP)

B-83

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Dark brown fine sand with roots (SP)

Light brown and gray fine sand (SP)

Organic soil

Light brown and gray fine sand (SP)

B-84

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

B-85

8/4/2020

BORING TERMINATED AT

10 FT BELOW GRADE

Light brown and gray fine sand (SP)

Organic

Light brown and gray fine sand (SP)

B-86

8/7/2020

BORING TERMINATED AT

10 FT BELOW GRADE
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Estimated SHGWT Elevations 
Anclote Harbor Apartments 

October 6, 2020 

Boring 
Location 

Ground 
Surface 

Elevation* 

Groundwater 
Depth* 

Groundwater 
Elevation* 

SHGWT 
Depth* 

SHGWT 
Elevation* 

B-1 6.5 4 2.5 2 4.5 
B-2 5.5 4 1.5 2 3.5 
B-3 5 4 1 2 3 
B-4 5 4 1 2 3 
B-5 6.5 5 1.5 3 3.5 
B-6 6 6 0 3.5 2.5 
B-7 6 4 2 2 4 
B-8 5.5 4 1.5 2 3.5 
B-9 5 5 0 3 2 

B-10 6 5 1 3 3 
B-11 6 2 4 1 5 
B-12 5 4 1 2 3 
B-13 6 6 0 3.5 2.5 
B-14 6 5 1 3 3 
B-15 7.5 5 2.5 3 4.5 
B-16 3 5 -2 3 0 
B-17 9.5 5 4.5 3 6.5 
B-18 8 5 3 3 5 
B-19 13 5 8 3 10 
B-20 9 6 3 3.5 5.5 
B-21 16 5 11 3.5 12.5 
B-22 15.5 3.5 12 2 13.5 
B-23 21 6 15 5 16 
B-24 22 6 16 5 17 
B-25 20.5 6 14.5 5 15.5 
B-26 15 6 9 5 10 
B-27 8 6 2 3.5 4.5 
B-28 11.5 12 -0.5 5 6.5 
B-29 10 12 -2 5 5 
B-30 9 10 -1 5 4 
B-31 9 9 0 5 4 
B-32 9 9.5 -0.5 5 4 
B-33 7 8 -1 5 2 
B-34 9 6 3 3.5 5.5 
B-35 9 6 3 3.5 5.5 
B-36 4 3 1 1 3 
B-37 7 3 4 1 6 

*Estimated to the nearest 1/2 foot. Ground spot elevations were estimated from the 
topographic drawing provided to us and should be considered approximate. 



Estimated SHGWT Elevations 
Anclote Harbor Apartments 

October 6, 2020 

Boring 
Location 

Ground 
Surface 

Elevation* 

Groundwater 
Depth* 

Groundwater 
Elevation* 

SHGWT 
Depth* 

SHGWT 
Elevation* 

B-38 6 3.5 2.5 1.5 4.5 
B-39 4.5 3 1.5 1 3.5 
B-40 3 3 0 1 2 
B-41 3 5 -2 3 0 
B-42 4.5 4 0.5 2 2.5 
B-43 3.5 8 -4.5 5 -1.5 
B-44 4.5 3.5 1 1.5 3 
B-45 5 3.5 1.5 1.5 3.5 
B-46 5 3.5 1.5 1.5 3.5 
B-47 4 3.5 0.5 1.5 2.5 
B-48 6 4.5 1.5 2.5 3.5 
B-49 5 5 0 3 2 
B-50 7 4.5 2.5 2.5 4.5 
B-51 5 6.5 -1.5 4 1 
B-52 4 4 0 2 2 
B-53 4 3.5 0.5 1.5 2.5 
B-54 9 3.5 5.5 1.5 7.5 
B-55 6 4.5 1.5 2.5 3.5 
B-56 4 4 0 2 2 
B-57 4 2.5 1.5 1 3 
B-58 4 4.5 -0.5 2.5 1.5 
B-59 6 8.5 -2.5 5 1 
B-60 10 9.5 0.5 5 5 
B-61 10 8.5 1.5 5 5 
B-62 7 9.5 -2.5 5 2 
B-63 5 3 2 1 4 
B-64 13 4.5 8.5 3 10 
B-65 17 4.5 12.5 3 14 
B-66 22 4.5 17.5 3 19 
B-67 4.5 3 1.5 1 3.5 
B-68 7 7.5 -0.5 5 2 
B-69 5 3.5 1.5 1.5 3.5 
B-70 7.5 6 1.5 3.5 4 
B-71 6 4.5 1.5 2.5 3.5 
B-72 4.5 2.5 2 1 3.5 
B-73 4 GNA GNA 5 -1 

*Estimated to the nearest 1/2 foot. Ground spot elevations were estimated from the 
topographic drawing provided to us and should be considered approximate. 



Estimated SHGWT Elevations 
Anclote Harbor Apartments 

October 6, 2020 

Boring 
Location 

Ground 
Surface 

Elevation* 

Groundwater 
Depth* 

Groundwater 
Elevation* 

SHGWT 
Depth* 

SHGWT 
Elevation* 

B-74 4 3.5 0.5 2.5 1.5 
B-75 20 GNA GNA 8 12 
B-76 18 GNA GNA 8 10 
B-77 6 5 1 3 3 
B-78 5 4.5 0.5 2.5 2.5 
B-79 5.5 3 2.5 1 4.5 
B-80 5 4.5 0.5 2.5 2.5 
B-81 5.5 GNA GNA 5 0.5 
B-82 11 GNA GNA 5 6 
B-83 10 GNA GNA 5 5 
B-84 3.5 3 0.5 1 2.5 
B-85 4.5 3.5 1 1.5 3 
B-86 3.5 3 0.5 1 2.5 

*Estimated to the nearest 1/2 foot. Ground spot elevations were estimated from the 
topographic drawing provided to us and should be considered approximate. 
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RESULTS OF DOUBLE-RING INFILTROMETER TEST

Project: Project No.:
Location: Date Tested: 8/4/2020
Test ID.: DRI-1

TEST DATA
Elapsed Infiltration

Time Rate
(min.) (in/hr)

Inner R.
15 9
30 9
45 8
60 8
75 8
90 8
105 8
120 8
135 8
150 8
165 8
180 8
195
210
225
240

1185.2000136.0000
US-19 & Atlantic Avenue,Tarpon Springs, FL
Anclote Harbor Apartments
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RESULTS OF DOUBLE-RING INFILTROMETER TEST

Project: Project No.:
Location: Date Tested: 8/5/2020
Test ID.: DRI-2

TEST DATA
Elapsed Infiltration

Time Rate
(min.) (in/hr)

Inner R.
15 12
30 12
45 11
60 12
75 11
90 11
105 11
120 11
135 11
150 11
165 11
180 11
195
210
225
240

Anclote Harbor Apartments 1185.2000136.0000
US-19 & Atlantic Avenue,Tarpon Springs, FL
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RESULTS OF DOUBLE-RING INFILTROMETER TEST

Project: Project No.:
Location: Date Tested: 8/5/2020
Test ID.: DRI-3

TEST DATA
Elapsed Infiltration

Time Rate
(min.) (in/hr)

Inner R.
15 14
30 13
45 13
60 13
75 12
90 12
105 12
120 12
135 12
150 12
165 12
180 12
195
210
225
240

Anclote Harbor Apartments 1185.2000136.0000
US-19 & Atlantic Avenue,Tarpon Springs, FL
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RESULTS OF DOUBLE-RING INFILTROMETER TEST

Project: Project No.:
Location: Date Tested: 8/6/2020
Test ID.: DRI-4

TEST DATA
Elapsed Infiltration

Time Rate
(min.) (in/hr)

Inner R.
15 6
30 5
45 5
60 6
75 5
90 5
105 5
120 4
135 4
150 4
165 4
180 4
195
210
225
240

Anclote Harbor Apartments 1185.2000136.0000
US-19 & Atlantic Avenue,Tarpon Springs, FL
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RESULTS OF DOUBLE-RING INFILTROMETER TEST

Project: Project No.:
Location: Date Tested: 8/6/2020
Test ID.: DRI-5

TEST DATA
Elapsed Infiltration

Time Rate
(min.) (in/hr)

Inner R.
15 13
30 12
45 12
60 12
75 12
90 12
105 12
120 12
135 12
150 12
165 12
180 12
195
210
225
240

Anclote Harbor Apartments 1185.2000136.0000
US-19 & Atlantic Avenue,Tarpon Springs, FL
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COMPACTION GROUTING PROGRAM RECOMMENDATIONS 

ANCLOTE HARBOR APARTMENTS – BUILDING “3” AND POOL 
TARPON SPRINGS, FLORIDA  

Page 1 

 
1.1 Scope of Work 
 
1.1.1 The work covered by this section consists of providing project control, supervision, all 

labor and equipment, and performing all operations in connection with improvement of 
the deep soils underlying the proposed Building “3” and the pool. Targeted grouting shall 
begin at each primary grouting location at depths as directed by the Geotechnical 
Engineer. 

 
1.1.2 In general, the goal of the proposed targeted grouting program shall be to 

compact, fill, and improve very loose/soft soils and/or fill void space at and above 
the soil/limestone interface. The grout shall be a sand-cement mixture with 
appropriate additives and a 2-day compressive strength on the order of 150 pounds per 
square inch (psi). 

 
1.1.3 The placement of low slump grout within the soil shall act to compress and densify the 

surrounding soil.  Additionally, the grouting may plug openings that may exist in the top 
of the limestone layer.  Grout with a maximum slump of 6 inches shall be used for the 
low slump grouting operations. 

 
1.1.4 The grouting program includes the placement of grout injection pipes at the locations 

discussed in this report, or elsewhere as specifically approved by the Geotechnical 
Engineer.  Soil improvements shall primarily consist of injection of a low slump 
compaction grout under pressure at the injection points beginning just below the 
limestone/overburden interface. 

 
1.1.5 This recommendation is issued as an appendix to the Universal Engineering Sciences 

geotechnical exploration, UES Project No. 1185.2000136.0000. All findings and 
recommendations provided by the report and appended data are included by reference 
in this recommendation.  All bidders are requested to submit the bid in a format and 
based on quantities presented in section 3.1.1.  

 
1.2 EQUIPMENT 
 
1.2.1 Only approved pumping equipment shall be used in the preparation or handling of 

compaction grout.  All equipment shall be maintained in good working condition at all 
times. 

 
1.2.2 Compaction grout pumps shall have an on-line pressure gauge with range of 50-500 psi. 
        
 
1.2.3 The contractor shall provide vertical survey control in the vicinity of each injection point 

to determine when surface heave has occurred. 
 
1.2.4 The contractor’s equipment used for installation of the grout casing shall have the 

capability of installing injection pipes on angles, so as to extend grout piping beneath the 
building. 
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2.1 INJECTION POINT SPACING AND PLACEMENT 
 
2.1.1 The method of installation of the grout injection pipes (GIP) shall be determined by the 

contractor, with the knowledge that the contractor assumes the risk of any subsidence 
damage that is deemed to result from the method used. The Primary GIPs should be 
advanced through the surface and underlying soils to an expected depth of 
approximately 35 feet below existing grade (bgs) for building 3 and 30 feet bgs for the 
pool, or approximately 2 feet into the limestone bedrock, at the locations indicated on the 
proposed Grout Injection Point Location Plan (Appendix C).  Variation in depth shall be 
at the direction of the Geotechnical Engineer.  GIPs shall not be installed deeper than 
35 feet unless under the direction of the Geotechnical Engineer. 

 
 Grout injection points (casing) installed deeper than the above prescribed depth 

without the direction of the Geotechnical Engineer shall be re-drilled in an 
adjacent location under the direct supervision of the Geotechnical Engineer. 

 
2.1.2 Dependent upon the installation depth and grout take for the initially planned injection 

points, additional secondary GIPs may be installed. 
 
2.1.3 All changes in injection pipe spacing, grout delivery pressure, and allowable quantities of 

grout at a given depth and location shall be as directed by the Geotechnical Engineer. 
 
2.1.4 The diameter of injection pipes shall be adequate to permit injection of compaction grout.    

The use of augers for the delivery of grout in lieu of injection pipes is unacceptable. 
 
2.1.5 For all types of injection points, accurate installation records shall be kept by the 

contractor, including location and depth of injection points, method of installation, and 
other pertinent data such as difficulties encountered during drilling or pipe driving.  UES 
should monitor the installation of the GIP to ensure that the goals of the grouting 
operations are met. 

 
2.1.6 The Geotechnical Engineer should be notified immediately so that adequate protection 

measures can be implemented in order to protect integrity of the structure should a soil 
subsidence occur. 

 
2.2 GROUT INJECTION PROCEDURES 
 
2.2.1 The grouting shall proceed in alternating locations so that a minimum 6 hours curing 

time elapses prior to drilling and grouting adjacent holes. 
 
2.2.2 The injection of grout shall begin at the bottom depth of the injection pipe and proceed 

upward in 5-foot intervals to within 20 feet of existing grade.  No grout other than that 
required to fill the casing hole should be injected above the 20 feet depth. 

 
2.2.3 A maximum grout line pressure of 150 psi over the static pressure is recommended. 
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2.2.4 Grouting procedure shall continue with the grout pipe withdrawn in a controlled manner 
and with sufficient pressure on the grout to assure that the drilled hole is filled with grout 
to prevent a breaching of any clay layer present.  The Geotechnical Engineer may stop 
the withdrawal at pre-selected depth intervals for the grouting of extremely loose to near-
void conditions. 

 
2.2.5 In general, injection at each interval shall continue, except as specifically otherwise 

approved, until one of the following occurs: 
 
 A. A maximum grout pressure of 150 psi increase over the static line pressure, in 

which case the grout pipe should be withdrawn 5 feet and the grouting should 
continue at that depth. 

 
 B. A maximum grout pressure at the ground surface of 350 psi or as directed by the 

Geotechnical Engineer, the grouting pipe should be withdrawn 5 feet and the 
grouting of the particular grout injection point should continue. 

 
 C. If 2.5 cubic yards of grout per 5-foot interval is injected and the maximum grout 

pressures at the ground surface is 100 psi or higher, the grouting pipe should be 
withdrawn 5 feet and the grouting of the particular grout injection point should 
continue. 

   
If 5 cubic yards of grout per 5-foot interval is injected and the maximum grout 
pressures at the ground surface is 100 psi or lower, the grouting pipe should be 
withdrawn 5 feet, the grouting pipe should be flushed and the grouting of the 
particular grout injection point should continue a minimum of 6 hours later. 

 
 D. Surface heave of more than 1/16 inch per interval. 
 
 E. Any observable heave of the structure, if applicable. 
 

The above criteria may be altered by the Geotechnical Engineer during grouting 
dependent upon field conditions. 

 
2.2.6 No more than 10 cubic yards per day or 25 cubic yards total of grout shall be 

injected into any GIP without the direction of the Geotechnical Engineer. 
 
2.2.7 Ready mix tickets shall be saved and made part of the permanent project records. 
 
2.3 CONTRACTOR’S SUPERVISION AND QUALITY CONTROL 
 
2.3.1 A level control system shall be installed and operated by the contractor for use during 

grouting.  The monitoring shall be carried out so as to detect any movement within 25 
feet of the grouting operations whenever grouting is occurring. 

 
2.3.2 Any grout injection performed by the contractor without representation of the 

geotechnical engineer present shall not be compensated and processes shall be 
repeated. 
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 Grout injection performed by the contractor beyond the above referenced criteria 
(Sections 2.2.5 and 2.2.6) without the direction of the Geotechnical Engineer shall 
not be compensated. 

 
2.3.3 Contractor drilling reports shall be required and shall contain at least the following 

information: Name of driller, type of drill, method being used, date started, date 
completed, location of hole, type and depth of materials encountered. Contractor 
grouting reports shall be required and shall contain at least the following information:  
Name of grout technician, constituents and proportions of grout, log of quantity injected 
per lineal foot of hole, date, rate of pumping, and pressure at the hole. 

 
2.4 TESTING AND QUALITY 
 
2.4.1 The testing and on-site observation of the operations shall be done at the owner’s 

expense, by the Geotechnical Engineer.  His activities shall include, but are not limited 
to, observing the drilling operations, observing the grouting activities, and monitoring 
grout volumes and depths. 

 
2.4.2 In rare cases the Geotechnical Engineer reserves the option to perform Standard 

Penetration Test borings in improved areas during the grouting operations or after 
completion to evaluate the success of the grouting operation. 

 
3.1 MEASUREMENT AND PAYMENT 
 
3.1.1 The approved grouting contractor shall submit a bid based on the following quantities. 
  

Item 
No. Description Estimated 

Quantity Unit Unit Price Total 

1 Mobilization / Demobilization 1 lump sum   

2 Grout injection point piping 2,130 lineal feet   

3 Cubic yards of compaction grout 593 cu.yds.   

4 UES Grout Monitoring Services 1 lump sum $16,000 $16,000 
 

3.1.2 Payment will be made solely at the bid prices, based on actual quantities performed.  
Additional payment for remobilization shall be made only where contractor was 
authorized by the Geotechnical Engineer to demobilize from the site and not as a result 
of variations in the scope or quantity of the grouting program or time of performance. 
     



GROUT INJECTION POINT LOCATION PLAN: BUILDING "3"



GROUT INJECTION POINT PLAN: POOL 
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