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May 7, 2021

Clarendon County
411 Sunset Drive
Manning, SC 29102

Attn;  Mr. Billy Timmons
Via e-mail: btimmons{éclarendoncountveov.ore

cmeinnis(@clarendoncountygov.org

RE:  Geotechnical Investigation
Turbeville Fire Station
US 378
Clarendon County, Turbeville, SC

Dear Mr. Timmons:

As authorized, Geo-Systems Design & Testing, Inc. has completed the requested
subsurface exploration of the above referenced project. The report contains a description of
the project information provided to us, general site and subsurface descriptions together with
our recommendations for foundation / pavement design and construction considerations.

We are available to discuss our recommendations with you and to conduct any
additional testing or inspections necessary during construction. We appreciate having the
opportunity to serve you on this project and look forward to serving as your geotechnical
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consultant. \
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Geotechnical Investigation
Turbeville Fire Station, Clarendon County, Turbeville, SC

I. PURPOSE AND SCOPE

The geotechnical study and report is concerned with definition of the existing site materials
and analysis of the anticipated material performance during site construction and final long-
term loading. Primary concerns to be addressed during the design phase of the project will
be:

1) Availability and workability of site materials;

2) Foundation loading requirements;

3) Building subgrade elevations;

and, 4) Pavement Design

Within the scope of this report, each of the above will be addressed in detail and

recommendations provided. Other considerations pertinent to design and construction
throughout the site will also be addressed.

II. DESCRIPTION OF PROJECT

The proposed building will be located on US 378 (W. Turbeville Highway) in Clarendon
County, Turbeville, SC. It is approximately one (1) acre portion of Tax Map # 316-16-04-
010-00.

We understand the proposed building will be a 6,000 sq. ft. wood or steel frame structure with

concrete floor slab construction. Maximum wall loads are anticipated to be 2 to 4 kips per
lineal foot with anticipated column loads of 20 to 60 kips.

II1. SUBSURFACE CONDITIONS

Soil Stratigraphy:

Four (4) soil test borings were performed to depths of fifteen (15) feet and one (1) soil test
boring was performed to depth of forty (40) feet in the general location indicated on the Test
Location Plan provided in the Appendix of this report.

The purpose of the test borings performed was to determine the consistency and possible load
carrying capacities of the various soil strata, and to obtain information which might have an
effect on foundation design and behavior as well as impact site development and construction
procedures.

The county soil survey mapping classifies the surface soils as Fuquay Fine Sand and
Lynchburg Loamy Sand (FuB, Ly) Soil Series.

(FuB)—Fuquay Fine Sand, 0 to 6 percent slopes
Typical profile

o QOto 27 inches: Fine Sand
e 27 to 72 inches: Sandy Clay Loam
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Geotechnical Investigation
Turbeville Fire Station, Clarendon County, Turbeville, SC

(Ly)—Lynchburg Loamy Sand, 0 to 2 percent slopes
Tvypical profile

e Oto 7inches: Loamy Sand

o 7to 13inches: Sandy Loam

e 13 to 54 inches: Sandy Clay Loam
e 54 to 80 inches: Sandy Clay

Two (2) predominant soil strata were typically profiled within the site area below an average
of six (6) inches of topsoil as follows:

Strata I - Tan Slightly Silty Fine to Medium Sandy CLAY
/ Clayey SAND (CL, SC)

Depths of Six (6) to Eight (8) Feet

- Firm

Strata II Red and Tan Clayey Fine to Medium SAND (SC)
- Depths below Eight (8) Feet

- Stiff
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Based on the IBC 2018 code, the design earthquake is an earthquake from a fifty (50) year
exposure with a 2% Probability of Exceedance (PE) (i.e. a 2475-year design earthquake). The
IBC 2006 seismic design code is based on the 1997 National Earthquake Hazards Reduction
Program (NEHRP) Recommended Provisions for Seismic Regulations for New Building and
Other Structures (FEMA 302 and 303) and USGS National Seismic Hazard Mapping Project.
A worst case maximum earthquake at the most likely causative fault is at Middleton Place,
Dorchester County near Charleston.

Soil liquefaction is the sudden reduction in shear strength of sufficiently saturated
cohesionless soils caused by external loading, which induces high excess pore water pressures
in soils. Liquefaction effects can be in the form of ground surface disruption and/or
volumetric compression. Soils most susceptible to liquefaction are saturated, loose, “clean”
(i.e., percentage passing the No. 200 Sieve is less than 5%) fine sands. When the excess
water pressures caused by the earthquake shaking dissipate, volumetric compression occurs
resulting in settlement and subsequent densification of the liquefied soils.

Using ASCE 7-16 for IBC — 18 for the site soil profile is a “D” Site Class with a “C” design
classification with the following seismic design parameters:

Fa = 1.465
Fv = 2.319
SDs = 0.409
SD1 = 0.217
PGA = 0.1676

The site soils are not susceptible to liquefaction, ground rupture or subsidence for the
design earthquake event.

Groundwater:

Groundwater was indicated in the soil borings below the upper three (3) feet of existing
surface grades. The permeable sand soils at shallow depth are prone to “perch” surface
rainfall waters, however, and should be considered during construction to monitor positive
surface drainage at all times.
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IV. CONSTRUCTION RECOMMENDATIONS

Site Preparation:

All surface soils containing organic laden material, roots, sidewalks and vegetation should be
stripped from the site outwards a minimal five (5) feet from within the building area(s).
These materials should be wasted from the site or used in areas to be landscaped. A minimum
eight (8) inch stripping depth should be required throughout each building area to remove any
topsoils / pavements prior to additional excavation or ‘fill’ operations.

The base of stripping levels should be aerated, compacted and proofrolled with a loaded dump
truck (20 + tons) after aeration and compaction. Base of stripping levels and all structural
fill soils should be compacted to ninety-five percent (95%) of the soils’ Standard Proctor
density value. Site soils are suitable for structural backfill with proper moisture

conditioning.

Exposed building subgrade soils should be well drained to minimize the accumulation of
precipitation. If the exposed subgrade soils are not as anticipated or become excessively wet,
the geotechnical engineer should be consulted for guidance.

Utility Excavation:

Utility excavations should be backfilled in uniform 4- to 6-inch lifts compacted to ninety-five
percent (95%) of the soils’ Standard Proctor density value. Excavation sidewalls should be no
steeper than 1:1 (Horizontal:Vertical) for excavations within the upper four (4) feet. All
excavation trenches should be protected from rainfall if to be opened for longer than a one (1)
day period.

Earthen Fill:

No deleterious debris, organics or highly plastic soils should be placed in fill embankments.
The following site area soil classifications can be utilized as suitable fill (SM, SC, SP, CL)
according to the Unified Soil Classification System (ASTM D-2487).
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Foundation Design and Construction:

The natural ‘on-site’ soils and any compacted site or acceptable borrow fill soils should be
suitable for supporting shallow spread footings for the proposed building if constructed and
inspected according to the above requirements. An allowable design soil bearing pressure
of 3,000 psf may be used for foundations bearing in compacted natural or fill soils within
the upper two (2) to three (3) feet depth.

Settlements within the virgin and/or compacted fill soils are expected to be within the
tolerable limits of 0.7 inches for properly proofrolled upper surface soils. Differential
settlements throughout the building structure will be principally controlled by the spacing and
loading variances of individual columns but should not exceed 0.2 inch for the bearing
pressures recommended throughout the structural area. Fill soils could experience greater
settlements depending upon uniformity and control of fill placement during construction and
stabilization of footing excavations prior to concrete placement.

The foundations should bear at a minimum depth of 12 inches below external grades to
adequately extend below frost penetration depths and provide sufficient cover to safeguard
against erosion.

The foundation bearing area should be free of loose or soft soil, ponded water and debris.
Foundation concrete should not be placed on soils that have been softened by precipitation or
from frost heave.

Grade Slab:

The grade slab may be “floated”, supported by compacted subgrade soils in accordance with
the site preparation recommendations contained in this report. A vapor barrier consisting of
six (6) mil polyethylene moisture sheeting between the concrete slab and site sandy soils is
recommended. This drainage layer will serve to minimize any build-up of capillary moisture
and breakup any long-term hydrostatic pressure due to the capillary attraction of moisture
beneath the slab.

Floor or other ‘flat’ concrete slabs should be designed based upon a recommended subgrade
soil modulus of 170 psi/in for compacted grade level site soils.
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V. PAVEMENT DESIGN

We recommend that SCDOT Type C Bituminous Asphalt be used for flexible
pavement structures. The required thickness of Base Course material should be placed over a
compacted subgrade of fill or virgin soils with the following recommended pavement section.

Heavy Use Drive Areas: Flexible
1.5 inches Asphaltic Surface Course Type C (SCDOT, Sec. 403)
2.0 inches Asphaltic Binder Course
6.0 inches Macadam compacted to 95% Modified Proctor Maximum density
(ASTM D-1557)
12.0 Inches Compacted Subgrade to 98% soils standard Proctor (ASTM D-698)

Heavy Use Drive Areas: Rigid
7.0 inches Concrete 4,000 psi
6.0 inches Macadam compacted to 95% Modified Proctor Maximum density
(ASTM D-1557)
12.0 Inches Compacted Subgrade to 98% soils standard Proctor (ASTM D-698)

Light Duty Parking: Flexible
2.0 inches Asphaltic Surface Course Type C (SCDOT, Sec. 403)
6.0 inches Crushed Aggregate Base Course compacted to 95%
Modified Proctor Maximum density (ASTM D-1557)
12.0 Inches Compacted Subgrade to 98% soils standard Proctor (ASTM D-698)

Compaction of subgrade soils should meet 98 percent of the standard Proctor (ASTM D-698)
maximum dry density. Base course materials should meet 95 percent of their modified Proctor
(ASTM D-1557) maximum dry density. All materials should be within the latest version of the
South Carolina State Highway Department of Transportation specifications. Any paved areas
adjacent to sprinkler systems should be designed with an underdrain system to prevent wetting or
saturation of the subgrade soils. Positive drainage and pavement sealers should be provided
throughout pavement areas subjected to wetting cycles. Construction operations should not be
performed without proper quality control inspection and testing by experienced engineering
technicians working under the supervision of a geotechnical engineer. These services should
include field density testing of subgrade and base course materials as well as field inspection of
asphalt paving operations to check conformance with project plans and specifications.

A major factor contributing to the life and success of any pavement structure is to provide
good surface and subgrade drainage. In a dry, well-compacted condition, the on-site soils will
exhibit high shear strength and provide good subgrade support properties. If saturated or
subjected to wetting and drying cycles; however, the soils will exhibit a considerable loss in
shear strength and poor subgrade support properties.

Periodic inspections should be required throughout the life of the pavement to seal minor surface
cracks as to be expected in any pavement structure with time. Unattended surface deterioration
cracks will decrease the life of a pavement structure significantly.
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V1. CONSTRUCTION CONSIDERATIONS

Foundations:

Exposure of the bearing soil to the environment may weaken the soils at the footing bearing
level if the foundation excavation remains open for long periods of time during construction.
Therefore, we recommend that each building site be concreted soon after footing excavations
are completed to minimize potential damage to the baring soils. The foundation area should
be free of loose or soft soil, ponded water, and debris. Foundation concrete should not be
placed on soils that have been softened by precipitation or from frost heave.

If bearing soils are softened by surface water intrusion or from frost heave, the softened soils
must be removed from the foundation excavation bottom prior to the placement of concrete.
If the excavation must remain open and rainfall becomes imminent while the bearing soils are
exposed, either a plastic membrane can be placed across the excavation or a 2 to 4 inch thick
“mud mat” of ‘lean’ (2,000 psi) concrete can be placed on the bearing soils for protection.

We recommend that a qualified geotechnical engineer using hand auger/cone penetrometer
testing equipment examine the base of footing excavations. This is necessary to document
that the actual disturbed soils due to excavation have been re-compacted and acceptable for
the recommended design allowable soil bearing pressure. Any unsuitable soil detected during
the examination should be ‘under-cut’ or treated as directed by the geotechnical engineer.
The resulting excavation can be backfilled with suitable structural fill or may be concreted.

VIII. BASIS FOR RECOMMENDATIONS

The recommendations provided are based on our understanding of the project information as
presented in this report and our interpretation of the data collected during this subsurface
exploration. We have made recommendations based on our experience with similar
subsurface conditions under similar loading conditions. The soil penetration tests and
laboratory test data have been used to estimate allowable soil strengths and evaluate the
anticipated behavioral performance of the soils during construction and long-term loading for
this particular project. Any deviation of grades and/or loads other than those presented in this
report should be provided to us so that we may review our conclusion and recommendations.

Regardless of the thoroughness of geotechnical exploration, there is always a possibility that
subsurface conditions between borings may be different from those at the boring locations,
that conditions are not as anticipated by the designers, or that the construction process has
altered soil conditions. Therefore, experienced geotechnical personnel should evaluate the
earthwork and foundation construction to document that the conditions anticipated in design
actually exist. The owner should retain Geo-Systems Design & Testing, Inc. for this
evaluation, as we are already familiar with the project, subsurface conditions and the intent of
the recommendations.



APPENDIX A

SITE/TEST PLAN LOCATION

Turbeville Fire Station
US 378
Turbeville, South Carolina
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FIELD TEST DATA
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Turbeville, South Carolina
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o 22 SAND TO SILTY SAND 79.57 0.818 19 0.608 50%-58% 35.37 175.07 = - " =
LS 23 SAND TO SILTY SAND 71.16 0.777 17 0,835 50%-58% 35-37 156.55 = = = &
¥, 24 SILTY SAND TO SANDY SILT 46.04 0.686 15 0.862 35-42% 31-33 101.2 - = - e
'y CLAYS 1355 0.601 13 0.894 - = = 8 22 01 3
LA 26 CLAYS 11.56 0.507 1 0.926 - - = 67 22 02 3
L% 27 SANDY SILT TO CLAYEY SILT 21.22 0.397 [ 0.956 35-42% 27-29 a8.7 - 2 - -
M CLAYEY SILT TQ SILTY CLAY 20.35 0.587 10 0.988 = - = 1.25 3.4 .01 6
= 29 SILTY SAND TO SANDY SILT 35.18 0.557 1 1.015 35-42% 29.31 77.41 - = - =
PH a0 CLAYS .94 0.475 ] 1.047 - - = .48 1.8 02 115
- CLAYS 8.62 0.475 8 1.079 - = - 46 1.8 02 1418
e 32 CLAYS 9.16 0.476 9 1.1 - - - 49 1.9 a2 1-1.5
- B SANDY SILT TO CLAYEY SILT 21.11 0.474 8 1,141 35-42% 2527 46.45 B - = -
o 34 SILTY SAND TO SANDY SILT 36.12 0.523 12 1.168 3542% 29.31 79.46 = - = =
" 35 CLAYS 10.25 0.536 10 1.2 = - - 55 1.9 02 1.5
= 36 CLAYS 9.61 0.522 ) 1232 & - s 52 2.8 02 1-1.5
b a7 CLAYS 10.03 0.519 10 1.264 - - - .53 1.9 .02 1415 1
38 CLAYS 1017 0.51 10 1.296 = . - 53 1.8 .02 115 §
¥ 39 CLAYS 9.69 0.508 9 1.328 - - - 5 1.5 .02 1-1.5 i~
17 40 CLAYS 9.98 0.513 g 1.36 - - = S1 1.9 .02 1-1.% :;S
1 r
s Fire Station w
Location: Turbeville, SC ;
1 o Seunding: FS-1 A
sl Date: 5-4-2021 '
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Geo-Systems Desion & Testing, Inc.

Geotechnicald& Environmental Engineering
Construction Testing

Date Drilled: 4/30/2021 Project Name: Turbeville Fire Station
Boring Log Number: B-1
S
g £ § % Penetration Resist
T < - . 3 enetration Resistance
3 i1 Soil Classification e | 8 ( Blows Per Foot)
| o g %
% m
0.0 Ground Surface 1 5 10 20 30 50
| 068 Brown Loamy SAND (Topsail)
_ _ Very Stiff to Stiff 20| 16
o -3 Brown SAND (SM)
i _ Stiff to Very Stiff 40| 22
-5.0 | Brown Sandy CLAY (CL)
1V (Water @ 6 FEET) 6.0 19
: : 9.0/ 23
-10.0 _
: : Very Firm 14.0] 21
-156.0 -15 Grey Silty SAND (SM)
o - Boring Terminated @ 15 FEET
-20.0 _
-25.0 _
-30.0 .

Groundwater at Time of Boring: €'

Groundwater at 24 Hrs: ©'

__Sampler Type Drilling Method
SS-Split Spoon NQ- Rock Core 1-7/8"  |HAS- Hallowe Stem Anaer RW-Rotary Wash
ST- Shelby Tube CU-Cuttings |CFA-Continuous Flight Augers 1DP - Direct Push

AWG-Rock Core 1 1/8" CT-Continuous Tube

IDC-U[IViIIy Cae;uy

HA- Hand Auger




Geo-Systems Design & Testing, Inc.

Geotechnical& Environmenial Engineering
Construction Testing

Date Drilieg: 4/30/2021 Project Name: Turbeville Fire Station
Boring Log Number. B-2
=
S = § g Penetration Resistance
= = " T e = enetration Resis
3 £ Soil Classification < - ( Blows Per Foot)
w A g g
0 7a]
0.0 Ground Surface 1 5 10 20 30 50
i 0.8 Brown Loamy SAND (Topsoil)
i -3 Very Stiff to Stiff 20 11
_ Brown CLAY (CL)
_ Y (Water @ 4 Feet) 407 18
-5.0 _
_ _ 6.0 24
| -8
il - 9.0 22
-10.0 _ Very Firm
_ _ Grey Silty SAND (SC)
7 14.0 23
-15.01 -15
_ - Boring Terminated @ 15 FEET
-20.0 o
-25.0 _
300, _

Groundwater at Time of Boring: 4'

Groundwater at 24 Hrs: 4'

Sampler Type Drilling Method
SS-Split Spoon NQ- Rock Core 1-7/8" [HAS- Hellow Stem Auger RW-Rotary Wash
ST- Snewy lube CU-Cuttings |CFA-Continuous Flight Augers 'DP - Direct Push

AWG-Rock Core 1 1/8" CT-Continuous Tube

lDC-L)I’lVng Casiiy HA- Hand Auger




Geo-Systems Desian & Testing, Inc.

Geotechnical& Environmental Engineering
Construction Testing

Date Drilled: 413012021 Project Name: Turbeville Fire Station
Boring Log Number: B-3
£
5 | £ & | £
= = . Y. m} > Penetration Resistance
(@)
g ﬁ. Soil Classification e | S ( Blows Per Foot)
5|8 = | 2
w m
0.0 Ground Surface 1 5 10 20 30 50
| 086 Brown Loamy SAND (Topsail)
ol B Very Stiff to Stiff 20| 16
1 -3 Tan SAND (SM)
» _ Very Stiff Brown Silty CLAY 4.0 20
-5.0 N (CL)
N _ (Water @ 6 FEET) 6.0 18
i I 0.0 23
-10.0] -10
: : Very Firm
. B Grey Silty F/M SAND (SM)
] i 14.0] 19
-15.01 15
_ _ Boring Terminated @ 15 FEET
-20.0 "
-25.0 _
300

Groundwater at Time of Boring: 6'

Groundwater at 24 Hrs: €'

Sampler Type Drilling Method
SS-Split Spoon NQ- Rock Core 1-7/8" HAS: Hallaw-Stem-Augar RW-Rotary Wash
ST- Shelby Tube CU-Cuttings |CFA-Continuous Flight Augers DP - Direct Push

AWG-Rock Core 1 1/8" CT-Continuous Tube

|DC-Uriviny Casiiig HA- Hand Auger




Geo-Systems Design & Testing, Inc.
Geotechnical& Environmental Engineering
Construction Testing

Date Drilled: 4/30/2021 Project Name: Turbeville Fire Station
Boring Log Number: B-4
o5
5| € g % Penetration Resist
= — . e 3 enetration Resistance
2 g Soil Classification e | 8 ( Blows Per Foot)
i El 2
%) m
0.0 Ground Surface 1 5 10 20 30 50
| 06 Brown Loamy SAND (Topsoil)
_ _ Firm to Loose 2.0 10 ®
1 Tan SAND (SM)
1 ' (Water @ 3 Feet) 40 4
-5.0 ] Stiff to Very Stiff
u . Brown Silty CLAY 6.0 21
- - (CL)
. -8
. an 9.0 27
-10.0 _ Very Firm
_ _ Grey Silty SAND (SM)
a 14.0| 22
-15.0f -15
_ | Boring Terminated @ 15 FEET
-20.0 _
-25.0 _
300, _

Groundwater at Time of Boring: 3'

Groundwater at 24 Hrs: 3

Sampler Type Drilling Method
SS-Split Spoon NQ- Rock Core 1-7/8" |HAS- Hollow-Siom Auger RW-Rotary Wash
ST- Sneiby Tube CU-Cuttings |CFA-Continuous Flight Augers 1P - Direct Push

AWG-Rock Core 1 1/8" CT-Continuous Tube

|DC-Urving Casitiy HA- Hand Auger




Geo-Systems Design & Testing, Inc.
Geotechnical& Environmental Engineering
Construction Testing

Date Drilled: 5/6/2021 Project Name: Turbeville Fire Station
Boring Log Number: B-5
]
s | £ & | £
= — d P o 3 Penetration Resistance
T He (e}
E g Soil Classification e |8 ( Blows Per Foot)
w a E 3
] 0
0.0 Ground Surface 1 5 10 20 30 50
| 086 Brown Loamy SAND (Topsoil)
__ _ Very Stiff to Stiff 201 8
_ -3 Brown SAND (SM)
= V_ (Water @ 4 Feet) 40 12
-5.0 i Stiff to Very Stiff
_ 4 Tan/Grey Silty CLAY 6.0] 26
: : 9.0] 13
-10.0 _
T 14.0] 9
-15.0] -15
_ ] Boring Terminated @ 15 FEET
-20.0 _
-25.0 _
-30.0 i
Groundwater at Time of Boring: 4' Groundwater at 24 Hrs: 4
[ ——— Sampler Type Drilling Method
SS-Split Spoon NQ- Rock Core 1-7/8"  |HAS: Hallow Stem-Auger_ RW-Rotary Wash
ST- y Tube CU-Cuttings -’.:CFA Continuous FllghtAugers P - Direct Push
AWG-Rock Core 1 1/8" CT-Continuous Tube  |DC- “Driving-€asmg—""___ HA- Hand Auger




Geo-Systems Design & Testing, Inc.

Geotechnical& Environmental Engineering
Construction Testing

Date Drilled: 5/6/2021

Project Name: Turbeville Fire Station

Boring Log Number: B-6

2 = : —_ a 3 Penetration Resistance
[N = O
; 2 Soil Classification o 2 ( Blows! Per Fos)
i o £ 5
%) 1]
0.0 Ground Surface 1 5 10 20 30 50
| 08 Brown Loamy SAND (Topsoil)
_ _ Very Stiff to Stiff 2.0] 24
_ _ Brown CLAY (CL)
. v -4 (Water @ 4 Feet) 4.0 31
-5.0 |
R | Tan/Grey Siity CLAY 6.0 34
N B 9.0| 22
-10.0 _
a9 = 14.0] 12
-15.0] -15
_ i Boring Terminated @ 15 FEET
-20.0 .,
-25.0 .
300

roundwater at Time of Boring: 4'

Groundwater at 24 Hrs: 4’

e Sampler Type

Drilling Method

SS-Split Spoc_JD NQ- Rock Core 1-7/8"

ST-Srigwy Tube CU-Cuttings .

AWG-Rock Core 1 1/8" CT-Continuous Tube

HAS=Hollow-Stem-dugar__ RW-Rotary Wash
CFA-Continuous Flight Augers -DP - Direct Push

BC-Drving Gasimg— HA- Hand Auger




Geo-Systems Design & Testing, Inc.
Geotechnical& Environmental Engineering
Construction Testing

Date Driilled: 5/6/2021 Project Name: Turbeville Fire Station
Boring Log Number: B-7
=
S < § % Penetration Resistance
== = . P 2 netration Resis
z £ Soil Classification o |8 ( Blows Per Foot)
u a £ g
0 —
2] a8}
0.0 Ground Surface 1 5 10 20 30 50
| 086 Brown Loamy SAND (Topsoil)
_ B Very Stiff to Stiff 20} 18
B -3 Tan Silty SAND
Ik 2 (Water @ 4 Feet) 40 32
-5.0 _ Tan/Grey Silty CLAY
il _ 6.0 36
1 9.0/ 18
-10.0 LS
i 140 7
-15.0f -15
_ _ Boring Terminated @ 15 FEET
-20.0 o
-25.0 o
300
Groundwater at Time of Boring: 4' Groundwater at 24 Hrs: 4’
e _Sampler Type Drilling Method
__SS-Split Spoon > NQ- Rock Core 1-7/8"  [HAS-Hellgw-Stemaiw RW-Rotary Wash
ST-Shely Tube CU-Cuttings C CFA-Continuous Fligh?ir@DP - Direct Push
AWG-Rock Core 1 1/8" CT-Continuous Tube  |DC-DFVINTg€asimg—""_ HA- Hand Auger




CPT Soil Classification Legend

Zone

= << I - B & T “SE OF T N QY

QN

F I I X e )

M = O

5  Sands-Clean Sand 1o

Description

Sensitive, Fine Grained

~

Jrganic Sails-Peats

-

Ciays-Clay io Siity Clay

Silt Mixtures-Clayey Silt to Silty Clay

Sand Mixtures-Siity Sand to Sandy Silt

Sifty Sand
Gravelly Sand to Sand
Very Suff Clay to Clayey Sand”

Very Stiff, Fine Grained”

{7} Heavily Overconsofidated or £ o

Robertson's Soil Behavior Type (SBT), 1990
. o lc

Group # Description Vin | Viax

1 Sensitive, fine grained N/A
2 Organic soils - peats 3.60 N/A
-3 Clays - silty clay to clay 2.95 3.60
4 Silt mixtures - clayey silt to silty clay 2.60 2.95
5 Sand mixtures - silty sand to sandy silt 2.05 2.60
6 Sands - clean sand to silty sand 1.31 2.05
7 Gravelly sand to dense sand N/A 1.31

8 Very stiff sand to clayey sand (High OCR or cemented) N/A

9 Very stiff, fine grained (High OCR or cemented) N/A

Soil behavior type is based on empirical data and may not be representative of soil classification
based on plasticity and grain size distribution.

Relative Density and Consistency Table

SANDS

SILTS and CLAYS

Cone Tip Stress, qt (isf)

Relative Density

Cone Tip Stress, qt (tsf)

Consistency

Less than 20 Very Loose Less than 5 Very Soft
20-40 Loose 5-15 Soft to Firm
40-120 Medium Dense 15-30 Stiff
120 - 200 Dense 30-60 Very Stiff
Greater than 200 Greater than 60 Hard

Very Dense




APPENDIX C

LABORATORY DATA

Turbeville Fire Station
US 378
Turbeville, South Carolina



STANDARD PROCTOR (ASTM D-698)
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TEST RESULTS SOIL DESCRIPTION
Optimum Moisture: 112 Tan SAND (SM)
Maximum Dry Density 116.7
Project:  Turbeville Fire Station Sample No.: Bulk #1
Location: Turbeville, SC Client: Clarendon County
Date: 4/30/2021

GEO-SYSTEMS DESIGN & TESTING, INC.

Geotechnical Services and Material Testing




GEO-SYSTEMS DESIGN & TESTING, INC.
P.O. Box 2656
West Columbia, South Carolina 29171

CALIFORNIA BEARING RATIO (CBR)

Date: 4-30-2021

Project Name: Turbeville Fire Station

Sample No.: Bulk # 1
Soil Description Tan Silty F/M SAND (SM)
Molded Dry Density (pcf) 11349
Molded Moisture Content 13:1
Maximum Proctor Density (pcf) 116.7
Optimum Moisture Content Ihll-2
CBR@O0.1" 6.4
Surcharge Weight (1bs.) 20.0

% Swell 01




UNIFIED SOIL CLASSIFICATION SYSTEM

Criteria for Assigning Group Symbols and Group Namea Using Laboratory Tosts"

Soll Classificatlon

Group
_ Symbol ~ Group Name®
Coarse Grained Soils Gravels Clean Gravels Cu>4 and 1 ¢ Cc< 3F GW Well-graded gravel”
o More than 50% of coarse Less than 5% fines® B "
More than 50% retained fracllon  retained  on Cu <4 andlor 1 > Cc > 3° GP Poorly graded gravel
on No. 200 sieve No. 4 sleve Gravels wilh Fines Moro Fines classlly as ML or MH GM Silty gravel"®H
than 12% fines
’ Fines classify as CL or CH GC Clayey gravel™®"
Sands Clean Sands Cux6and 1< Ccs 38 SwW Well-graded sand'
50% or more of coarse Less than 6% fines” 2 .
fraction passes Cuc<@andlori>Cc>3 sp Poorly graded sand
No. 4 slave Sands with Fines Fines classify as ML or MR SM Silty sand®™
More than 12% fines” , yv
Finas Classlfy as CL or CH sC Claysy sand
Flne-Gralned Solls Silts and Clays Inorganic Pl > 7 and plols on or above "A” line’  CL Lean clay<'*
50% or more passes the Liguld limit less than 60 3 ]
Na. 200 sleve Pl < 4 or plots below “A" ling ML st
organic Liquid limit - oven drled < 0.75 oL Organic clay N
Liquid limit - not dried Organic 4"
Slits and Clays Liquid limil inorganic Pl plols on or abave "A" line CH Fat clay*"
50 or more
P! lols befow "A” line MH Elastic SIVM
organic Liquid limit - oven dried < 0.75 OH Organic clay-""
Llquid limit - not dried Organic sitttta
Highly organic solls Primarily organic matter, dark in color, and organic odar PT . Peat

ABased on the material passing the 3-In. (76-mm) sieve

84f field sample contalned cobbles orboulders, or both, add “with cobbles
or boulders, or both” to group name.

CGravels with 5 to 12% fines require duzl symbols: GW-GM well-graded
gravel with siit, GW-GC well-graded gravel with clay, GP-GM poorly
graded gravel with slit, GP-GC poorly graded grave! wilh clay.

°Sands with 5 to 12% fines require dual symbols: SW-SM well-graded
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded
sand with silt, SP-SC poorly graded sand with clay

Ecy = - (D)
Cu = Dga/Dyo Cc Diox Dea ‘

F If soll contalns 2 15% sand, add "with sand” {o group name.

%f fines classify as CL-ML, use dual symbal GC-GM, ar SC-SM.

Hif fines are organic, add “wlth organic fines” to group name.

' If soll contalns 2 15% gravel, add “wilh gravel” to group name.

Y |f Atterberg limits plot in shadad area, sail ls a CL-ML, silty clay.

K|f s0il conlalns 15 to 28% plus No. 200, add “wilh sand" or “with
gravel,” whichever is predominant.

L |f soll contains 2 30% plus No. 200 predominantly sand, add
“sandy” to group name.

M|f soll contains 2 30% plus No, 200, pradominanty gravel, add
“gravelly” lo group nama.

NP| > 4 and plots on or above “A”" line,

°P| < 4 or plots below “A" line,

PP plots on or above “A” line.

2p( plots below “A" line.

60 T T T T 7 ~ o
Far classilication of fine-gralned 4
golls and fine-gralned fraction 7
o |of coarse-grained solls \>¢°, u \)g.
= Equallon of *A® - line ) v/
o Horlzontal at Pi=4 10 LL=25.5. r A
X 40|~ thon Ple0.73 (LL-20) LA —
a Equatlon of *U* - line e ‘e‘o‘
=z Vertical at LL=16 1o Pl=7, s Y /
‘s_- 30 [~ then Pl=0.8 (LL-8) 7
§ ”'_I ‘0\, /
of
’U—’) 20 . o yd
3 // MH or OH
10 /” 4
713 T
4= i E ML or OL
0 h |
0 10 16 20 30 4 &0 60 70 80 80 100 110

LIQUID LIMIT (LL)




APPENDIX D

STEPS FOR CLASSIFYING A SITE

Turbeville Fire Station
US 378
Turbeville, South Carolina



Step 1:

Step 2:

Step 3:

If the 5, method is used and the Ncx and s, criteria differ, select the category with the softer

soils.

GEO-SYSTEMS DESIGN & TESTING, INC. Post Office Box 2656
GEOTECHNICAL & ENVIRONMENTAL ENGINEERING West Columbia, S.C. 29171
CONSTRUCTION TESTING (803) 791-7528

STEPS FOR CLASSIFYING A SITE

Check for the four categories of Site Class ‘F’ requiring site-specific
evaluation. If the site corresponds to any of these categories, classify the
site as Site Class ‘F’ and conduct a site-specific evaluation.

. Quick and highly sensitive clays or collapsible weakly cemented
soils.

2 Peats and highly organic clays in excess of ten (10) feet thickness.

3. Very high plasticity clays in excess of ten (10) feet thickness.

4. Very thick soft medium stiff clays in excess of ten (10) feet
thickness.

Check for the existence of a total thickness of soft clay > 10 feet where a
soft clay layer is defined by:

1. sz <500 psf (undrained shear strength).
2 w 2> 40 percent (moisture).
3. PI>20 (Plastic Index).

If these criteria are satisfied, classify the site as Site Class ‘E’ These are
soft soils vulnerable to large strains under seismic motion. .

Categorize the site using one of the following three methods with vs , W, s,
computed:

1. vs for the top 100 feet (vs method).

. N for the top 100 feet (N method).
3. Nen for cohesionless soil layers (PI < 20) in the top 100 feet and
average s, for cohesive soil layers (P > 20) in the top 100 feet. (s,

method).
Site Class Vs N or Ny Su
E < 600 fps <15 < 1,000 psf
D 600 to 1,200 fps 15to 20 1,000 to 2,000 psf
>1,200 to 2,500
C fps > 50 > 2,000




