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ENVIRONMENTAL AND GEOTECHNICAL SPECIALISTS, INC.

August 4, 2008

EGS File Number: 18-100-08-A

Genesis Group, Inc.
2507 Callaway Road
Suite 100
Tallahassee, FL 32303

ATTN: Jeff Sprouse, P.E.
Project Manager

SUBJECT: Results of Geotechnical Investigation
Lafayette Street Drainage Improvements
Leon County, Florida

Dear Jeff.:

Environmental and Geotechnical Specialists, Inc. (EGS) has completed the geotechnical
investigation, as authorized by Genesis Group, Inc., for the proposed drainage
improvements of the Lafayette Street Project in Leon County, Florida.

Project Area

The Project Area is located along East Lafayette Street from West of South Magnolia Drive
to South Franklin Boulevard. A Site Location Map has been provided as Figure 1.

The Lafayette Street Drainage Improvement Project involves updating and replacing a
number of storm system structures along Lafayette Street. The soil boring and pavement
core locations are shown in Figures 2 through 4.

Photographs of roadway conditions and soil boring and pavement core locations have
been included as Figures 5 through 22. As can be seen in these Figures the existing
pavement is in fair to poor condition, with patching, transverse cracking, longitudinal
cracking, and pavement reflective cracking found at various locations throughout the
project limits. The area along this project is comprised of a mixture of multi-family
residential dwellings and commercial businesses.

3154 ELIZA ROAD / TALLAHASSEE, FL 32308 / (850) 386-1253 / FAX (850) 385-8050
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Scope of Services

The Scope of Services authorized by Genesis Group, Inc. for this project consisted of the
following:

e installation of thirteen (13) pavement cores as shown on plans provided by
Genesis Group, Inc.;

e installation of thirteen (13) soil borings to the depths determined by Genesis
Group, Inc;

e determination of the pavement type and thickness, and the base material type and
thickness at each of the soil boring locations;

e testing representative samples of the subsoils for uniformity and classification
purposes;

e bituminous extraction and gradation testing on pavement cores for uniformity and
classification purposes;

¢ measurement of the depth to groundwater and estimating the seasonal high
groundwater;

e evaluation of the subsoils for reuse as pipe backfill; and

e preparation of this Report

Subsurface Investigation

The geotechnical investigation outlined in this Report was conducted in July of 2008 under
the supervision of Thomas Hayden, P.E.. The soil borings and pavement core locations
were determined by Genesis Group, Inc.

EGS installed Soil Borings LS-4 and LS-5 using a truck mounted BK 51HD rotary drill rig
with Standard Penetration Tests (SPT) “N” values conducted on two and one-half (2 %)
feet centers in accordance with the American Society for Testing and Materials (ASTM)
Procedure D15686-99. The SPT values were performed using a one hundred and forty
(140) pound hydraulic auto-hammer.

EGS installed the remaining Soil Borings (LS-1 through LS-3 and LS-6 through LS-13)
using a hand auger coupled with Static Cone Penetrometer Index (CPI) tests conducted on
two and one-half (2 2 ) feet intervals in the top five (5) feet of the soil boring. The Static
Cone Penetration Index (CPI) test results presented in this Report have been converted to
equivalent SPT “N” values using the correlation of SPT “N” = CPI “C"/4.



Genesis Group, Inc.

Geotechnical Investigation

Lafayette Street Drainage Improvements
Page Three of Ten

August 4, 2008

Representative soil samples were collected on one (1) foot intervals throughout the top six
and one-half (6 '2) feet, and on two and one-half (2 '2) feet intervals thereafter. The soil
samples were classified in the field by EGS personnel and then sealed and transported to
EGS'’s laboratory for additional testing. The laboratory tests performed included water
contents, grain-size distribution, Atterberg limits, and organic contents. The soil samples
were classified in respect to the Unified Soil Classification (UNIFIED) system and the
American Association of State Highway and Transportation Officials (AASHTO) soil
classification system. Global Positioning Satellite (GPS) coordinates of each boring
location have been provided in TABLE 1.

The subsurface conditions and laboratory test results are shown on the Report of Core

Borings provided in APPENDIX A. The Soil Boring Logs are provided in APPENDIX B and
the Soil Data Classification Sheets are provided in APPENDIX C.

Subsurface Conditions

Soils

Based on the pavement cores and soil borings installed for this study, the following
subsurface conditions were encountered:

Boring LS-1
0.0 — 0.8 feet — Asphalt Paving (10.0-inches)

e 0.8- 2.0feet— Medium Dense Clayey Sand (SC/A-6, STRATUM 4)

e 2.0- 7.0feet~ Loose Clayey Sand (SC/A-6, STRATUM 4)

e 7.0~ 11.5 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)
Boring LS-2

e 0.0- 1.0feet— Dense Clayey Sand (SC/A-6, STRATUM 4)
1.0 — 2.0 feet — Loose Clayey Sand (SC/A-6, STRATUM 4)
2.0 — 6.0 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)
6.0 — 9.0 feet — Loose Clayey Fine Sand (SC/A-2-6, STRATUM 3)
9.0 — 15.5 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)
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Boring LS-3

0.0 — 1.0 feet — Medium Dense Silty Fine Sand with Organics (SM/A-2-4,
STRATUM 2)

e 1.0- 2.0feet - Medium Dense Silty Fine Sand (SM/A-2-4, STRATUM 2)

e 2.0- 6.0 feet - Soft Highly Plastic Clay (CH/A-7-6, STRATUM 5)

e 6.0- 7.0feet- Loose Clayey Sand (SC/A-6, STRATUM 4)

e 7.0 - 15.5 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)
Boring LS-4

e 0.0 - 0.1feet - Asphalt Paving (1.6-inches)

e 0.1 - 0.7 feet — Concrete Paving (6.8-inches)

e 0.7 — 3.0 feet — Dense Silty Fine Sand (SM/A-2-4, STRATUM 1)

e 3.0 -12.5 feet— Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)

e 12.5-17.5 feet — Loose Clayey Fine Sand (SC/A-2-6, STRATUM 3)

e 17.5-20.0 feet — Medium Dense Clayey Fine Sand (SC/A-2-6, STRATUM 3)

e 20.0-23.0 feet — Hard Limestone (STRATUM 7)

e 23.0-25.0 feet — Soft Highly Weathered Limestone (STRATUM 6)
Boring LS-5

e 0.0 -0.1feet- Asphalt Paving (1.9-inches)

¢ 0.1 -0.7 feet — Concrete Paving (6.8-inches)

e 0.7 -3.0feet — Medium Dense Silty Fine Sand (SM/A-2-4, STRATUM 1)

e 3.0 -10.0 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)

e 10.0 — 12.5 feet — Stiff Highly Plastic Clay (CH/A-7-6, STRATUM 5)

e 12.5-20.0 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)

e 20.0 - 25.0 feet — Soft Highly Weathered Limestone (STRATUM 6)
Boring LS-6

¢ 0.0 - 5.5 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
Boring LS-7

0.0 — 4.0 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
4.0 — 5.5 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)
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Boring LS-8
e 0.0-1.0 feet — Medium Dense Clayey Fine Sand with Organics (SC/A-2-6,
STRATUM 3)
e 1.0 - 2.0 feet — Medium Dense Clayey Fine Sand (SC/A-2-6, STRATUM 3)
e 2.0-3.0feet - Loose Clayey Fine Sand (SC/A-2-6, STRATUM 3)
e 3.0 -5.5feet — Loose Silty Fine Sand (SM/A-2-4, STRATUM 2)

Boring LS-9
e 0.0 - 4.0 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
e 4.0-5.5feet — Medium Dense Silty Fine Sand (SM/A-2-4, STRATUM 2)

Boring LS-10
e 0.0 - 1.0 feet — Medium Dense Silty Fine Sand with Organics (SM/A-2-4,
STRATUM 2)
e 1.0 - 2.0 feet — Medium Dense Clayey Fine Sand (SC/A-2-6, STRATUM 3)
2.0 - 5.5 feet — Very Loose Clayey Fine Sand (SC/A-2-6, STRATUM 3)

Boring LS-11
e 0.0 - 1.0 feet — Medium Dense Silty Fine Sand with Organics (SM/A-2-4,
STRATUM 2)
e 1.0 - 2.0 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
2.0 — 5.5 feet — Very Loose Clayey Sand (SC/A-6, STRATUM 4)

Boring LS-12
e 0.0 -0.1feet — Asphalt Paving (1.5-inches)
0.1 — 0.7 feet — Concrete Paving (7.0-inches)
0.7 — 1.0 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
1.0 — 3.0 feet — Medium Dense Silty Fine Sand (SM/A-2-4, STRATUM 2)
3.0 — 5.5 feet — Very Loose Clayey Sand (SC/A-6, STRATUM 4)

Boring LS-13
e 0.0 -0.1 feet — Asphalt Paving (1.3-inches)
0.1 — 0.7 feet — Concrete Paving (7.0-inches)
0.7 — 1.0 feet — Medium Dense Clayey Sand (SC/A-6, STRATUM 4)
1.0 — 3.0 feet — Loose Clayey Sand (SC/A-6, STRATUM 4)
3.0 — 5.5 feet — Firm Highly Plastic Clay (CH/A-7-6, STRATUM 5)



Genesis Group, Inc.

Geotechnical Investigation

Lafayette Street Drainage Improvements
Page Six of Ten

August 4, 2008

Groundwater

Groundwater was encountered at different depths throughout the project limits. The
depths and corresponding elevations of the estimated “normal” seasonal high groundwater
are provided in TABLE 2.

USDA Soil Survey

According to the United States Department of Agriculture’s (USDA) Soil Survey, the site is
comprised of Orangeburg Fine Sandy Loam, Orangeburg Sandy Clay Loam, and Urban
Land. The USDA estimates that the seasonal high groundwater is at a depth greater than
six (6) feet for the Orangeburg classification. The USDA does not provide material
descriptions or characteristics for Urban Land. The USDA soil survey data sheet has been
provided in TABLE 3, and the detailed USDA Soil Survey information has been provided in
APPENDIX D.

Pavement Core Data

Thirteen (13) pavement cores were installed within the project limits for this study. The
pavement core numbers, lengths, and locations are summarized in the Pavement
Condition and Core Data Survey provided in TABLE 4. In addition to estimated pavement
layer data, the type of base material, visual observations, crack depths, rut depths and
measured cross slopes have been included. The detailed pavement core data sheets
have also been provided in APPENDIX E.

A Dynamic Cone Penetration (DCP) test was performed at three (3) different depths, where
applicable. The DCP test results were performed on the base material (assumed directly
below the asphalt layer), the subgrade material (assumed at a depth of twelve (12) inches
below the asphalt layer), and the embankment (natural) material (assumed at a depth of
thirty-six (36) inches below the asphalt layer). The results of these tests have been
provided in TABLE 5.

Laboratory tests were performed to determine the bulk density, aggregate gradation,
asphalt content, bulk specific gravity, and theoretical maximum specific gravity of
representative pavement cores that were collected. These laboratory tests were performed
in accordance with FDOT Standard Specifications (Florida Methods). Results of these
tests have been provided in TABLE 6. The detailed laboratory test results have been
provided in APPENDIX F.
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Pavement Condition

Asphalt Pavement

In general, the westbound and eastbound travel lanes of Lafayette Street were found
to be in fair to poor condition, with moderate patching, longitudinal cracking, transverse
cracking, and pavement reflective cracking. Severe block cracking was also found at
locations throughout the project, as can be seen in Figure 8. Moderate pavement
reflective cracking was also encountered throughout the project limits, as can be seen in
Figure 21. This cracking is probably the result of the underlying concrete pavement
discovered below the asphalt.

Concrete Pavement

Concrete was encountered below the asphalt layer throughout the project limits,
therefore it was considered as the base material. It should be noted that this concrete
displayed an average depth of seven (7) inches, and is part of the old concrete
pavement roadway. It should also be noted that this concrete layer displayed very dense
characteristics; therefore EGS recommends this condition be considered as a construction
concern.

Subgrade Material

The subgrade material was found to be either silty fine sand, clayey fine sand, or clayey
sand. DCP tests conducted on the material twelve (12) inches below the pavement at core
location LS-1, LS-3, LS-4, LS-5, LS-6, LS-7, LS-8, LS-9, LS-10, LS-11, and LS-12
indicate that the material has an LBR value of over forty (40). DCP tests conducted on the
material twelve (12) inches below the pavement at core location LS-2 and LS-13 indicate
that the LBR values are less than forty (40). The DCP test results and LBR correlations
performed on the subgrade material are shown in TABLE 5.
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Embankment Material

The embankment (natural) material was found to be either silty fine sand, clayey fine sand,
clayey sand, or highly plastic clay. DCP tests conducted on the material thirty-six (36)
inches below the pavement at core location LS-4, LS-5, LS-6, LS-7, and LS-9 indicate that
the material has an LBR value of over forty (40). DCP tests conducted on the material
thirty-six (36) inches below the pavement at core location LS-1, LS-2, LS-3, LS-8, LS-10,
LS-11, LS-12, and LS-13 indicate that the LBR values are less than forty (40). The DCP
test results and LBR correlations performed on the embankment (natural) material are
shown in TABLE 5.

Recommendations

Backfill Soils

The silty fine sands (STRATUM 1 and STRATUM 2) encountered would be suitable for use
as pipe backfill. However, due to the fines content in STRATUM 2, this material may be
difficult to compact when wet.

The clayey fine sands (STRATUM 3) is a “PLASTIC” soil; however, this material may be
used as pipe backfill, although it should be noted that the fines content may make the
material difficult to compact when wet.

The clayey sands (STRATUM 4) are “PLASTIC” soils and are not suitable for use as pipe
backfill. The highly plastic clays (STRATUM 5) are “HIGHLY PLASTIC” soils and are also
not suitable for use as backfill.

Temporary Sheet Piles

Based on the alignment and depth of the proposed stormwater drainage lines for this
project, EGS believes that temporary sheet pile walls will be needed to properly construct
portions of the drainage system. It should be noted that EGS encountered relatively hard
limestone at a depth of twenty (20) feet in Soil Boring LS-4, which would limit the driving
depth of the sheet piles. If excavations greater than nine (9) feet are needed bracing
and/or anchors will be needed.
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Assuming a maximum excavation depth of nine (9) feet and using the Geotechnical Design
Parameters provided in TABLE 7, EGS developed the follow minimum design
recommendations for a cantilevered steel sheet pile wall:

e Minimum Section Modulus 18.0 in° per foot of sheet pile wall

e  Minimum Embedment Depth 9.0 ft below bottom of excavation based
on an excavation depth of 9.0 feet

The above recommendations do not include the affects of the existing CSX Railroad
Overpass or embankment fill. The provided Minimum Section Modulus and Embedment
depth can be used to within eighteen (18) feet of the existing railroad overpass and
abutment walls. Sample calculations used to develop the above minimum design
parameters are included as APPENDIX G.

Special design considerations will have to be made for any excavation within eighteen (18)
feet of the CSX Railroad Overpass or embankment fill, which should include the following:

e The influence of the existing railroad bridge and embankment needs to be
included in the lateral loads on the proposed shoring;

e Thelow overhead clearance below the bridge will prohibit the driving of sheet
piles; and,

o At the locations where sheet piles will need to be driven deeper than
eighteen (18) feet below the surrounding ground surface, the relatively
shallow depth to limestone (20 feet) will likely require that the sheet piles be
anchored since adequate penetration of the sheet pile can not be obtained.

Construction Concerns
Based on the geotechnical investigation and analysis conducted for this study, EGS

recommends that the following construction concerns be addressed:

e The dense concrete base material should be considered when performing
the drainage/pavement design;

o underground utility conflicts may exist within the right of way of the CSX
Railroad Overpass

e concrete curb and gutter was encountered throughout the project limits,
which might cause a construction conflict as it relates to milling;
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e the existing asphalt is reported to contain a geogrid that was placed to
control cracking and reduce rutting, this geogrid may impact the milling of the
existing asphalt and a note should be noted on the plans that it may exist;

o the height clearance and lane width at the CSX Railroad Overpass might
cause a construction conflict as it relates to construction equipment; and,

e excavations made within eighteen (18) feet of the existing CSX Railroad
Overpass and embankment fill will need to consider the railroad and
embankment loading.

Closure

The data and results presented in this Report are intended for the use of Genesis Group,
Inc. and the Leon County Department of Public Works for the Lafayette Street Drainage
Improvements Project, described herein. This Report is not intended for any other use and
will likely not be applicable. The data and recommendations presented in this Report are
based on the borings made at the specific locations and depths noted. Subsurface
conditions at other locations may vary significantly from those presented herein. Should
data become available which is different from the data presented herein, Environmental
and Geotechnical Specialists, Inc. requests the opportunity to review the data and make
any modifications to the design recommendations which may be appropriate.

If you have any questions concerning the information contained in this Report, please do
no not hesitate to contact either Myron Hayden, P.E. or myself at (850) 386-1253.

Very truly yours
Environmental and Geotechnical Specialists, Inc.
Florida Certificate of Engineering Authorization Number 6222

/.-""_""N)

.,
e,

8-4-08
Thomas H. Havden, P.E.
Project Engineer
FL P.£. Number 67492
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TABLE 5

ROADWAY DCP-LBR CORRELATIONS
LAFAYETTE STREET DRAINAGE STUDY
LEON COUNTY, FLORIDA

BASE MATERIAL ' SUBGRADE MATERIAL * | EMBANKMENT MATERIAL °
PAVEMENT
CORE DCP EQUIVALENT DCP EQUIVALENT DCP EQUIVALENT
NUMBER BLOW LBR BLOW LBR BLOW LBR
COUNT? VALUE® COUNT? VALUE® COUNT? VALUE®
LS-1 N/A N/A 8 44 6 32
LS-2 N/A N/A 5 26 5 26
LS-3 N/A N/A 8 44 5 26
LS-4 N/A N/A 18 >100 8 44
LS-5 N/A N/A 14 83 10 57
LS-6 N/A N/A 10 57 11 63
LS-7 N/A N/A 9 50 10 57
LS-8 N/A N/A 8 44 6 32
LS-9 N/A N/A 8 44 10 57
LS-10 N/A N/A 8 44 3 15
LS-11 N/A N/A 8 44 3 15
LS-12 N/A N/A 12 70 2 9
LS-13 N/A N/A 7 38 5 26
NOTES: 1. CONCRETE ENCOUNTERED BELOW ASPHALT LAYER

2. DYNAMIC CONE PENETRATION (DCP) VALUE (BLOW COUNTS PER 2.00-INCH)

3. CORRELATION BASED ON THE ASPHALT HANDBOOK, MS-4 (7" EDITION)

CORRELATION:
LBR =

292
DCp 12

x1.20

4. SUBGRADE MATERIAL IS ASSUMED AS THE MATERIAL ENCOUNTERED 12-INCHES BELOW THE

BOTTOM OF THE ASPHALT LAYER.

5. EMBANKMENT MATERIAL IS ASSUMED AS THE MATERIAL ENCOUNTERED 36-INCHES BELOW
THE BOTTOM OF THE ASPHALT LAYER.
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