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SECTION 003132 - GEOTECHNICAL DATA

1.1

A.

GENERAL REQUIREMENTS

The following pages contain the following:

1. Geotechnical data titled Paramount Launch Building Geotechnical Report, dated May 24,
2022, prepared by Consulting Services Incorporated, Project No. CN210109, for the Model
Group.

The Owner and Architect do not guarantee that materials other than those disclosed by the test
borings will not be encountered or that proportions of the various materials will not vary from
those indicated.

It is required that Bidders read and familiarize themselves with the report, Paramount Launch
Building Geotechnical Report, Project No. CN210109, and visit the site.

END OF SECTION 003132

GEOTECHNICAL DATA 003132 -1
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CONSULTING SERVICES INCORPORATED

Geotechnical & Materials Engineering | IBC Special Inspection | Material Testing

May 24, 2022

Model Group
1826 Race Street
Cincinnati, Ohio 45202

Attention: Mr. David Daugherty
Sent via e-mail: ddaugherty@modelgroup.com

Subject: Geotechnical Report for
Paramount Launch Building
1826 Race Street,

Cincinnati, Ohio
CSI Project No. CN210109

Dear Mr. Daugherty,

Consulting Services Incorporated of Cincinnati (CSl) is pleased to present our geotechnical
report for the Paramount Launch building in Cincinnati, Ohio. We provided our services in
general accordance the CSI Proposal 7305, dated June 14, 2021.

Our report represents information provided to us, readily available published data relevant to the
site and site area, our observations and subsurface conditions encountered and our opinion of
primary geotechnical conditions (discussion and recommendations) affecting site work and
foundation design for the project.

Again, we greatly appreciate the opportunity to provide our services and look forward to working
with you and the project team on this (and hopefully) more projects in the future. Please do not
hesitate to contact us for questions or comments about the information contained herein.

Cordially,

M 2 I e

Graham T. Duncan, EIT Joseph S. Burkhardt, PE U

Staff Engineer Principal Geotechnical Engineer %€ OF O,;/,
N2 o~

JOSEPHS.
BURKHARDT

T
SO\ >

VAT
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INTRODUCTION

1 SCOPE OF THE GEOTECHNICAL EXPLORATION

As proposed, CSI conducted a geotechnical exploration for several proposed buildings and
parking areas associated with the development at 2520 Gilbert Avenue in Cincinnati, Ohio. Our
services included a review of the project information provided, conducting a subsurface
exploration that utilized soil borings to obtain samples for modeling the soil conditions at the
proposed development, an analysis of data and information obtained, providing foundation
recommendations for the site conditions and providing recommendations for site earth work.

As part of our evaluation of the site, 14 borings total borings and 6 test pits were performed. A
preliminary geotechnical report was prepared for the property on July 23, 2021 that addressed a
proposed building in the western portion of the site along with providing general site conditions.
For the purposes of the report, borings B-6, B-7, B-8, B-9, B-10, B-11, and B-12 along with TP-1
thru TP-6 were evaluated for the proposed 5-story Paramount Launch building along East
McMillan Street.

2 SITE AND PROJECT INFORMATION

In preparing for this report, CSl was provided with a site plan titled ‘Feasibility Study’, dated April
5, 2022 as well as architectural plans titled ‘Building A’ dated April 29, 2022. A summary of the
site and project information is summarized in Tables 1 and 2 below.

Table 1: Site Information

I N

Site Location The site is located on 2520 Gilbert Avenue in Cincinnati, Ohio

Size of Site Total site area is approximately 3.5 acres, however about 2.5 acres will be

developed as part of the Paramount Launch Mixed Use Building.

Surrounding Ar The surrounding area is characterized by residential and commercial
urrounding Area developments in all directions

The site is relatively flat and asphalt paved. Sand backfill is present at the

Existing Conditions ground surface within the majority of the previous Kroger store.

The site was most recently occupied by a Kroger shopping center located
Existing/Previous near the south eastern property corner which was recently demolished.
Structures(s) Prior to the Kroger, several other buildings were present on the site dating
back to at least the early 1900’s.

Existing utilities associated with the previous development were present

Existing/Previous Utilities including electric, storm, and sewer lines.

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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Table 2: Project Information

| tem | Desoriton

Site Layout and Grading See boring location plan in Appendix for details

The proposed building (building A) will be a five story mixed use
Proposed Structure(s) development with commercial spaces located on the lower level and
residential units on the upper floors.

Building Construction Slab-on-grade and wood framed (assumed)

Grading plans have not been provided however due to the relatively flat
nature of the site, cut and fills of about 5 feet or less have been assumed.

Provided plans indicate the building will have finished floor elevations that
range from 828.5 to 832 feet.

Interior Columns: 440 kips
Exterior Columns: 220 kips
Maximum Loads Corner Columns: 115 kips
Continuous loads: 3 kips per linear foot or less (assumed)
Floor Slab: 100 psf or less (assumed)

Grading

Finished Floor Elevation

3 AREA/SITE INFORMATION
3A AREA TOPOGRAPHY / PHYSIOGRAPHY

The site is located on the border between two physiographic regions. Within the Outer
Bluegrass Region, the area is characterized by Ordovician and Silurian-age dolomites,
limestones, and calcareous shales; thin pre-Wisconsinan drift on ridges in west; silt-loam
colluvium. The lllinoian Till Plain is characterized by a rolling ground moraine of older till.
Elevations in the area range from about 838 feet along the northern property line to about 828
feet along the eastern property line. Below is a figure of the location of the site with respect to
the regional physiography.

Cincinnati

A

Figure 1: Ohio Physiographic Map (site vicinity shown with star)

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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3B SITE GEOLOGY

Published surficial geology maps shown in Figure 2 below, indicate that the soils at the site are
comprised of lllinoian-Age loamy till (Ti) which generally consists of clay with varying amounts of
silt, sand, and rounded gravel overlying limestone dominate shale at a depths of up to 30 feet
below grade. Glacial till depths in neighboring areas to the south, east, and west of the site are
shown to be 10 feet or less.

A review of the Bedrock Geology of the Covington Quadrangle, dated January 10, 1996,
indicated the project site is underlain with bedrock belonging to the Grant Lake formation. The
Grant Lake formation consists of interbedded limestone (50%) and shale (50%). In general, the
limestone and shale within this formation is gray to bluish gray, weathering to a light gray with
planar to lenticular bedding.

Losantville
Triangle R

Walnut Hills

\ Hamilton

£Ti)

Figure 2: Ohio Surficial Geology (site vicinity shown outlined)

3C PUBLISHED SITE SOIL CONDITIONS

Review of the USDA Soil Survey of Hamilton County (NRCS website), the soils underlying the
proposed site consist of the Urban Land (Ur) soil series. These soils are typically associated
with man made fills or otherwise developed land, which is typical in developed areas of
Cincinnati. The Urban land accounts for 100% of the area. While the properties of these soll
series may vary greatly depending on many factors, such as previous site use, these soils
generally have a depth to water table and depth to restrictive features of greater than 80 inches.

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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Figure 3: USDA Soil Survey Map of Project Site

3D AERIAL PHOTOGRAPHS (GOOGLE EARTH)

Review of historical aerial photography, Figures 4 and 5 below, indicate the site has remained
relatively unchanged with the demolition of a building (outside of property lines for this
development) to the north of the existing Kroger building occurring at some point between 2011
and 2012. The former Kroger building located near the south eastern property corner was
demolished prior to our test pits which were performed on April 11, 2022.

Figure 4: Google Earth - Dated: 4/9/93 Figure 5: Google Earth - Dated: 10/7/20

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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3E HISTORICAL MAPPING

In review of published Sanborn Fire Maps dated 1904, the site was previously occupied by a
former hotel, garage, and funeral home as well as several other unmarked buildings. Each of
the buildings shown in the Sanborn mapping appear to have been demolished prior to earliest
available aerial images. Construction of the now demolished Kroger building also appears to
have been completed prior to earliest available images.
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Figure 6: Historical Sanborn Mapping (Approximate Location Outlined)

4 SITE PHOTOS

Photo 1: View of utilities left in place within Photo 2: View of construction debris present in
Kroger Building test pits

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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Photo 1: View of ground water intrusion and Photo 2: View of groundwater entering test pit
construction debris from pipe left in place

FINDINGS

5 SUBSURFACE CONDITIONS

CSI performed a total of 14 borings and six test pits to explore the subsurface conditions within
the proposed developments. As noted above, the borings and test pits closest to this
development are associated with B-6, B-7, B-8, B-9, B-10, B-11, and B-12 along with TP-1 thru
TP-6. In general our borings/test pits encountered fill overlying glacial and residual soils.

5A STRATA INFORMATION

The subsurface conditions encountered at the test boring and test pit location is shown in the
Test Boring/Test Pit Logs in the Appendix. This record represents our interpretation of the
subsurface conditions based on the field log, visual examination of field samples by an
engineer, and tests of the samples collected. The letters in parentheses following the soll
descriptions are the soil classifications in general accordance with the Unified Soil Classification
System (USCS). It should be noted that dashed stratification lines shown on the soil boring log
represent approximate transitions between material types. In-situ stratum changes could occur
gradually or at slightly different depths. Boring elevations were interpolated based upon
published GIS data.

SURFICIAL COVER

Asphalt was encountered at the ground surface within each of the boring locations and was
measured to be between 7 and 18 inches thick. Gravel base was encountered underlying the
asphalt in borings B-6 and B-7 and was measured to 4 and 3 inches thick respectively.

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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FILL

Previously placed fill material was encountered in each boring and test pit to depths ranging
from about 3 to 8 feet below grade. In general, the fill was encountered in two distinct layers.
Within borings B-6, B-7, and B-10 the fill was described to be brown to gray lean clay with
varying amounts of silt, sand, brick/asphalt fragments, and rock fragments. Within test pits TP-1
thru TP-6 as well as borings B-8, B-9, B-11, and B-12 the fill was described to be brown sand
with varying amounts of round gravel, rock fragments, and brick fragments. Standard
Penetration Testing (SPT) N-Values within cohesive samples were reported to range from 2 to
more than 50 blows per foot (bpf) indicating a soft to hard consistency however was generally
noted to be less than 10 bpf. N-values within non-cohesive samples was noted to be between
11 and 31 bpf indicating a firm to dense relative density. Laboratory testing on representative
samples indicate natural moisture contents ranged from 4.0 to 27.5 percent.

GLACIAL TILL

Glacial soils were encountered underlying the surficial cover or fill (where present) in borings
B-6, B-7, B-8, and B-9 as well as test pits TP-1, TP-3, TP-4, TP-5, and TP-6. In general the
glacial soils were described to be brown to brown and gray mottled lean clay with varying
amounts of silt, sand, and rounded gravel. SPT N-values ranged from 2 to 19 blows per foot
indicated a soft to very stiff consistency. Laboratory testing indicates Liquid Limits (LL) ranging
from 28 to 46 percent with Plasticity Indices (PI) ranging from 11 to 27 percent. Natural moisture
contents ranged from 18.3 to 49.5 percent.

LACUSTRINE

What appeared to be lacustrine sol deposits were observed in boring B-8 at a depth of about 17
feet below grade. The Lacustrine soils were described to be brown to brown and gray mottled
lean to fat clay with varying amounts of silt and sand. SPT N-values of 9 and 16 blows per foot
were recorded indicating a stiff to very stiff consistency.

RESIDUUM

Residual Soils were encountered underlying the surficial cover or fill/glacial till (where present)
in borings B-7, B-9, B-10, and B-11 In general the residual soils were described to be brown
lean to fat clay with varying amounts of silt, sand, and rock fragments. SPT N-values ranged
from 4 to more than 50 blows per foot indicated a soft to hard consistency. Laboratory testing
indicates a Liquid Limit (LL) of 62 percent with a Plasticity Idex (Pl) of 34 percent. Natural
moisture contents ranged from 23.5 to 42.0 percent.

HIGHLY WEATHERED SHALE AND LIMESTONE BEDROCK

Auger refusal on what is assumed to be bedrock was encountered at each borings borings B-6,
B-8, and B-9 at depths ranging from 10.5 to 23.8 feet.

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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For details of subsurface conditions encountered at a particular boring location please refer to
the boring logs contained in Appendix A. It should be noted that our borings were drilled and
sampled according to the procedures presented in the appendix. The boring locations shown in
the appendix should be considered accurate only to the degree implied by the method used.

5B GROUNDWATER CONDITIONS

Groundwater was noted on drilling tools within boring B-14 at a depth of about 3.5 feet below
grade during drilling. Additionally, groundwater was encountered within test pits TP-4 and TP-6 at
depths of about 1.5 and 4 feet below grade respectively. The ground water within test pit TP-6 was
observed to enter the excavation through a pipe which appeared to have been left in place after
demolition of the previous Kroger building. Upon completion of borings groundwater was
remeasured, however was not encountered in measurable quantities within any of our boring
locations. In many areas of Greater Cincinnati with similar geology, water conditions that can
affect construction and performance of projects is often related to trapped/perched water zones,
which can be erratic, but often observed in granular soils. Perched water sources are typically
not linked to the more continuous relatively stable ground water table that typically occurs at
greater depths. In addition to perched water surfaces, groundwater may also be encountered at
the soil/bedrock interface. Site excavation activities or ground disturbance can expose these
features and the resulting seepage can vary greatly. Groundwater issues are also dependent
upon recent rainfall activity and surface and subsurface drainage patterns in the area that may
change depending on climatic conditions.

6 LABORATORY TESTING

Laboratory tests were performed on selected recovered samples from the borings to provide
recommendations for earthwork and to determine index properties of the soils. Details for the
test methods and results are shown in the Appendix. Tests performed included:

* 41 Moisture Content Tests
* 8 Grain Size Analyses (-200 Sieve)
* 8 Atterberg Limits Tests

GEOTECHNICAL DISCUSSION AND RECOMMENDATIONS

7 DISCUSSION—GEOTECHNICAL ISSUES

Based on our experience with similar projects and the conditions observed during our
subsurface exploration, we believe the site is suitable for the proposed construction, provided
the recommendations outlined in this report are followed. The primary geotechnical concerns
are:

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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* EXISTING DEVELOPMENT & PREVIOUSLY PLACED FILL
» SOFT SOILS

7A UNDOCUMENTED FILL MATERIALS AND PREVIOUS DEVELOPMENT

As noted above, the property has seen extensive multi-generational development and most
recently, the Kroger building was razed. Based upon experience with similar developments in the
area was common to backfill basement excavations with brick, sand, concrete, old foundations,
and other miscellaneous debris often resulting in minimal compaction and void space within the fill
mass. In addition, old foundations, walls, and floor slabs were often left in place. Constructing
over these elements does present a risk with total settlement and differential support conditions
resulting in unpredictable behavior of the structure.

Additionally, undocumented fill material was encountered in several borings and test pits to a
depth of up to 8 feet. Based on our experience along with encountering brick and other debris, the
fill was likely placed with minimal comparative effort and are considered poor bearing materials
and can have unstable sidewalls during excavations. Constructing over these soils presents a risk
with both total and differential settlement of the structure. The risk associated with constructing the
proposed site improvements over the old fill cannot be eliminated unless all of the old fill is
removed and replaced with new structural fill or in the case of foundations, they penetrate the fill
to an appropriate bearing stratum to provide the necessary bearing capacity. If the owner is willing
to assume the risk of leaving some of the undocumented fill in place, there has been success with
numerous structures where a partial undercut is performed. Further discussion and
recommendations of floor slabs and pavements on the undocumented fill are discussed below.

7B SOFT SOILS

Relatively soft soils were observed within the glacial and residual soils underlying the fill material
in some of the borings. These soils are prone to bearing capacity failures and settlement, both
total and differential. With the structural loads of the building and anticipated foundation sizes, the
influence of these loads will extend into the zone of soft conditions. To remediate this, foundations
would either need to penetrate the soft soils or ground modification using aggregate piers would
need to be performed.

8 EARTHWORK

Historically, more change orders (in orders and costs) occur during the earthwork portion of
construction than in almost any other part of the project. Further, the site preparation phase of
construction always affects the future performance of project structures and pavements. Add
into this, the fact that earthwork is the portion of work most influenced by wet weather and
unknown conditions and time-wise, this section of the report could be the most important to
prevent and minimize delays and costs during construction and for the life of the project.

Office (513) 252-2059 www.csiohio.com Fax (888) 792-3121
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Please review the geotechnical concerns listed in Section 7 prior to reading the following
recommendations. If problems occur and the recommendations do not address or do not
adequately remedy, please contact CSI as soon as possible.

8A EXCAVATIONS

Normal earth excavation equipment should be suitable for excavation operations that are
associated with the overburden soils. All excavations should comply with OSHA requirements.
For below-grade excavations, the fill soils should be classified as an OSHA Type C soil with
slope excavations of 1.5H:1V. The glacial and residual clay soils should be classified as an
OHSA Type B soil with slope excavations of 1H:1V. Shallower excavation slopes are expected
to be required in areas where sand is encountered, particularly within the previous Kroger
building footprint. If soil types other than what has been mentioned above are encountered, CSI
should be contacted to evaluate stability.

8B SITE PREPARATION (WORK PRIOR TO FILLING)

. The area should be stripped of any topsoil and/or vegetative cover prior to commencing
fill operations;

. Areas ready to receive new fill should be proofrolled with a heavily loaded dump truck or
similar equipment judged acceptable by the geotechnical engineer.;

. The level of proofroll should be determined by the geotechnical engineer on a case-by-
case basis;

. Perform the proofrolling after a suitable period of dry weather to avoid degrading the
subgrade;

. Areas which pump, rut, or wave during proofrolling may require undercutting and
recompation;

. Backfill of undercut areas should be done in accordance with section 8C;

. Deleterious materials such as topsoil, roots, wood or other materials that will decay
should be removed from the site;

. Retain CSl to observe the proofrolling/subgrade evaluation and make recommendations
for any unstable or unsuitable conditions encountered - this can save time on the
construction schedule and save unnecessary undercutting;

. We recommend that site grading should take place between about late April to early
November. Earthwork taking place outside this time period will likely encounter wet
conditions and weather conditions that will provide little to no assistance with drying the
soils.

8C NEW FILL OPERATIONS (MASS EARTHWORK)
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Before new fill construction, representative samples should be obtained of the proposed fill
material to determine the moisture-density, classification of the material, and whether the
material is suitable to be used as structural fill. After the subgrade has been approved to receive
new fill, the fill may commence with the following procedures and guidelines recommended:

Place cohesive fill (clay) in maximum 8-inch thick loose lifts. Granular soils may be
placed in maximum 12 inch loose lifts provided properly sized equipment is used in the
compaction process;

Fill lifts should be compacted to at least 98 percent of the soil's maximum dry density
(ASTM D698) in areas beneath structures (buildings, equipment foundations and
pavements);

Non-structural areas (i.e. grassed and/or landscape areas) can utilize a lower
compaction requirement of 90 percent. Non-structural areas should be considered 5 feet
beyond the limits of structural entities (i.e. building, pavements, sidewalks, etc);

Maintain the moisture content of compacted fill between minus 2 and plus 2 percent of
optimum moisture;

Maximum particle size of the soil should be limited to half the lift thickness. Equipment
should be large enough that any large particles are thoroughly broken up. Large pieces
not able to be satisfactorily broken up should be removed from the fill. Excessive
construction debris should also be removed,;

Density testing should be performed as a means to verify percent compaction and
moisture content of the material as it is being placed and compacted;

Observation of fill “stability” is also critical, so it is recommended to observe the
operation of the filling equipment traversing over the new fill to document movement
(similar to proof rolling);

Density testing should be performed at a rate of at least one per 10,000 square feet per
lift with a minimum of 3 tests per lift;

Soils should not be “over compacted” and construction traffic should be kept to minimum
to assure compaction is achieved and that the soil is not allowed to “break down”; and

Retain a representative of CSl to observe and document fill placement and compaction
operations.

8D GENERAL NOTES

For all earthwork operations, positive surface drainage is prudent to keep water from
ponding on the surface and to assist in maintaining surface stability;
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. The surface should be sealed prior to expected wet weather. This can usually be
accomplished with rubber-tired construction equipment or a steel-drum roller;

. If any soil placement problems occur, CSI should be retained to provide additional
recommendations, as needed.

9 SITE DRAINAGE

During construction, water should not be allowed to pond in excavations and fill areas or
undercutting will likely be required. During the life of the project, slope the subgrade and other
site features so that surface water flows away from the site structures.

For excavations during construction, most free water from the subsurface conditions could likely
be removed via sump pumps and open channel flow (if possible) at or near the source of
seepage. However, if normal dewatering measures prove insufficient, CSI should be retained to
provide recommendations on the issue.

10 FOUNDATIONS

Based on the soft soils, undocumented fill and structural loads, foundations would either need to
penetrate the fill or ground modification of the foundations by using aggregate piers needs to be
performed. Based upon our discussion, it is our opinion that the most economical foundation
support system would be ground modification using aggregate piers. The aggregate piers will allow
for the use of a higher bearing pressure when compared to support on typical soils along with
allowing the use of conventional spread footings. Alternative foundations would be to utilize drilled
or helical piers with a grade beam system.

10A AGGREGATE PIERS (GEOPIERS)

Geopier aggregate pier elements are a propriety technique whereby crushed stone is placed in
lifts by either drilling or vibratory methods. Each of the lifts is then compacted, resulting in a pre-
stressing of the existing soil around the “piers” and a partial transfer of foundation loads to a
deeper, more competent stratum effectively reducing foundation settlement. After the “in-place”
modification, spread footings can be used with a relatively high design bearing pressure without
undercutting unsuitable soils.

Based upon our experience, the footings that bear on “improved” subgrade soils that are
prepared as described above can probably be designed for net allowable soil pressures on the
order of 5,000 psf; however, we suggest contacting Geopier for a formal design. Because the
“Geopier” soil modification system is a proprietary procedure that is designed by a registered
engineer with Geopier, and installed by a specialty contractor, CSI should be retained to
coordinate efforts with Geopier to arrive at the most economical and effective actual design.
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10B GENERAL FOUNDATION RECOMMENDATIONS

Detailed settlement analysis was beyond the scope of this exploration. However, based on the
estimated structure loads, the anticipated behavior of soil types encountered during field
activities, and our experience with similar projects, we expect that total settlements will not
exceed 1 inch, and that differential settlements will not exceed 34 inch between columns or
along continuous footing distances of 25 feet. We recommend the structures be designed to
accommodate this magnitude of total and differential settlement.

Settlement estimates are based, in part, upon the assumption that site preparation is performed
in accordance with our recommendations and with good quality control of the earthworks.

Additional design considerations for project foundations are outlined as follows:

Design all footings with a minimum 18 inches width;

All exterior footing bottoms should bear at least 30 inches below finished exterior grading
for frost protection.

Interior footings (those not exposed to freezing) may be placed at nominal depths
provided they bear on suitable material as recommended in this report;

Include control joints at suitable intervals in the walls of structures and in areas where
changes in support from native soil to fill are anticipated, to help accommodate
differential foundation movements.

10C SHALLOW FOUNDATIONS-CONSTRUCTION NOTES

In general, soils tend to lose strength if they become wet. We recommend the foundation
subgrades be protected from exposure to water. For foundations construction, we also
recommend the following procedures.

For soils that will remain exposed overnight or for an extended period of time, place a
"lean" concrete mudmat (1 to 2 inches) over the bearing areas. Flowable fill concrete or
low-strength concrete is suitable for this cover, as conditions allow;

Foundation bearing conditions should be benched level.

Areas loosened by excavation operations should be recompacted prior to reinforcing
steel placement.

Loose soil, debris, and excess surface water should be removed from the bearing
surface prior to concrete placement.

Retain the geotechnical engineer to observe all foundation excavations and provide
recommendations for treatment of any unsuitable conditions encountered.

The bearing conditions should be checked by means of portable dynamic cone
penetration (DCP) testing at the direction of the geotechnical engineer.
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. Even though fill soils placed for foundation support have likely been checked for
compaction at the time of placement, these soils may have become wet or lost some
level of strength since that time. The areas should be hand probed to check for surface
hardness/strength.

11 GRADE SUPPORTED FLOOR SLABS

Given the fill material encountered and the apparent lack of engineering controls, constructing a
grade-supported slab over the existing fill could result in excessive settlement over time. As
indicated above, if the owner is willing to accept the risk of performing a partial undercut, it's our
opinion that suitable bearing conditions for the slab can be achieved; however, there is still a
risk with leaving the undocumented fill in place. If this is to be performed, we recommend that a
minimum of 2 feet of engineered fill be maintained beneath the grade-supported slab. In
addition, prior to new fill or after undercuts, the subgrade should pass a proofoll using a loaded
tandem axle dump truck loaded with a minimum of 20 tons. Any areas failing the proofroll should
be excavated and stabilized in accordance with the geotechnical engineer’s recommendations.

We recommend a minimum of 4 inches of compacted granular base beneath the slab. The slab
should be designed to be structurally independent of any building footings or walls and should
be appropriately reinforced to support the proposed loads and control settlement. For design of
the slab, a modulus of subgrade reaction (k) of 100 psi/in may be used.

. Provide isolation joints between the slab and columns and along footing supported walls.

. Adequate joint patterns (ACI and ICC guidelines) should be used to permit slab
movement due to normal soil settlement, normal subgrade disturbance and material
expansion/contraction.

. Keep the crushed stone or gravel moist, but not wet, immediately prior to slab concrete
placement to minimize curling of the slab due to differential curing conditions between
the top and bottom of the slab.

. DO NOT allow soils directly below the slab to become overly wet or dry prior to
placement of concrete; and

. Retain CSI to review the actual subgrade conditions prior to slab construction and make
recommendations for any unsuitable conditions encountered.

Note: Slab subgrade conditions are also considered earthwork areas and the
recommendations contained in the Earthwork section of the report should be followed

12 PAVEMENT SUBGRADE

It is our understanding the the project will also include construction of a passenger vehicle
parking lot that we anticipate will be relatively lightly loaded. Similar to grade supported slab
sections, pavement areas constructed directly over the fill material could result in pavement
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distress over time. While complete removal of the fill material beneath pavement sections is
likely not feasible, it has been our experience that performing a partial undercut and/or
maintaining a minimum of 2 feet of engineered fill beneath pavements in lieu of a full depth
replacement can provide satisfactory performance; however, the owner must be willing to
accept the risk of leaving some of the undocumented fill material in place. After undercutting and
prior to fill placement the sub grade area should be proofrolled. Any failing areas may require
additional undercuts and/or stabilization through the use of geogrid reinforcement. Based upon
our borings, we believe that some of the surficial soils may be reused as engineered fill,
however it should be anticipated that some of the large construction debris and/or deleterious
material will require removal.

Adequate drainage and slope of the pavement subgrade and pavement section should be
provided to promote adequate drainage. Edges of the pavement should be provided a means of
water outlet by extending the aggregate base course through to side ditches or providing drain
pipes and weep holes at catch basin walls. We recommend under-drains be considered at low
points of the pavement to facilitate drainage.

13 SEISMIC DESIGN

The table below provides seismic design parameters for the site in accordance with the
2012/2015 International Building Code (IBC) and the United States Geological Survey (USGS).
These parameters have been based upon a Seismic Site Class of a D. Based upon the building
use, we have presumed Seismic Risk Category of Il or less for the purpose of seismic design.

Table 3: Seismic Design Parameters

Soil Profile Site Class D Section 1613.3.2 Site Class Definitions
0.2 Second Spectral 0.144¢g Figure 1613.3.1(1)
Acceleration, Ss
1.0 Second Spectral 0.078¢g Figure 1613.3.1(2)
Acceleration, Sq
Site Coefficient, Fa 1.6 Table 1613.3.3(1)
Site Coefficient, Fv 2.4 Table 1613.3.3(2)

Based upon the depths to bedrock, its our opinion that the site is borderline between a Site
Class C and D. If a Site Class C would allow for reduced bracing and other structural
components, ultimately reducing the construction costs, it may be beneficial to perform a site
specific geophysical study to determine the actual shear wave velocity of the soils/bedrock.

14 NOTES ON THE REPORT AND RECOMMENDATIONS

We recommend that this complete report be provided to the various design team members, the
contractors and the project Owner. Potential contractors should be informed of this report in the
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"Instructions to Bidders" section of the bid documents. A geotechnical exploration, such as the
one we performed, used one boring to attempt to model the subsurface conditions at the site.
Because no exploration contains complete data or a complete model, there is always a
possibility that conditions between borings will be different from those at specific boring
locations. Thus, it is possible that some subsurface conditions will not be as anticipated by the
project team or contractor. If this report is included or referenced in the actual contract
documents, it shall be explicitly understood that this report is for informational purposes only.
CSl shall not be responsible for the opinions of, or conclusions drawn by others.

It has been our experience that the construction process often disturbs soil conditions and this
process, no matter how much experience we use to anticipate construction methodology, is not
completely predictable. Therefore, changes or modifications to our recommendations are likely
needed due to these possible variances. Experienced CSI geotechnical personnel should be
used to observe and document the construction procedures and the conditions encountered.
Unanticipated conditions and inadequate procedures should be reported to the design team
along with timely recommendations to solve the problems created. We recommend that the
Owner retain CSI to provide this service based upon our familiarity with the project, the
subsurface conditions and the intent of our recommendations.

This report is based on the supplied project information, the subsurface conditions observed at
the time of the report, and our experience with similar conditions. As such, it cannot be applied
to other project sites, types, or combinations thereof. If the Project Information section in this
report contains incorrect information or if additional information is available, you should convey
the correct or additional information to us and retain us to review our recommendations. Our
recommendations may then require modification.

No section or portion of this report (including Appendix information) can be used as a stand
alone article to make distinct changes or assumptions. The entire report and Appendix should
be used together as one resource. We wish to remind you that our exploration services include
storing the soil samples collected and making them available for inspection for 30 days. The soll
samples are then discarded unless you request otherwise. Please inform us if you wish to keep
any of the obtained samples.

While this report deals with samples of subsurface materials and some comments on water
conditions at the site, no assessment of site environmental conditions or the presence of
contaminants were performed.

We wish to remind you that our exploration services include storing the soil samples collected
and making them available for inspection for 30 days. The samples are then discarded unless
you request otherwise. Please inform us if you wish to keep any of the obtained samples.
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SITE LOCATION PLAN
TEST PIT & BORING LOCATION PLAN
GENERAL BORING PROFILE
GEOTECHNICAL TEST PIT & BORING INFORMATION SHEET
TEST PIT & BORING LOG
SUMMARY OF LABORATORY RESULTS
FIELD TESTING PROCEDURES
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Geotechnical Boring Information Sheet

Sample Type Symbols

Definitions

Splitspoon (SPT)
Shelby Tube
Grab

Rock Core

Auger Cuttings

&

Surface Symbols

Topsoil

Asphalt
Concrete

Lean Clay

Fat Clay

Glacial Till
Sandy Clay

Silt

Elastic Silt

Lean Clay to Fat Clay
Gravelly Clay
Sandy Silt
Gravelly Silt
Sand

Gravel

Fill

Limestone
Sandstone
Shale/Siltstone
Weathered Rock

S [ -

Samples Strength Descriptors

Cohesive Soils:
Very Soft

Soft

Firm

Stiff

Very Stiff

Hard
Non-cohesive Soils:
Very Loose
Loose

Firm

Very Firm
Dense

Very Dense

SPT-"Splitspoon" or standard penetration test. Blow counts are number of drops required
for a 140 b hammer dropping 30 inches to drive the sampler 6 inches.

N-value is the addition of the last two intervals of the 18-inch sample.

Shelby tubes are often called "undisturbed samples”. They are directly pushed into the
ground, twisted, allowed to rest for a small period of time and then pulled out of the
ground. Tops and bottoms are cleaned and then sealed.

Sample classification is done in general accordance with ASTM D2487 and 2488 using the
Unified Soil Classification System (USCS) as a general guide.

Soil moisture descriptions are based on the recovered sample observations. The
descriptors are dry, slightly moist, moist, very moist and wet. These are typically based
on relative estimates of the moisture condition of a visual estimation of the soils optimum
moisture content (EOMC). Dry is almost in a "dusty” condition usually 6 or more percent
below EOMC. Slightly moist is from about 6 to 2 percent below EOMC at a point at which
the soil color does not readily change with the addition of water. Moist is usually 2
percent below to 2 percent above EOMC and the point at which the soil will tend to begin
forming "balls” under some pressure in the hand. Very moist is usually from about 2
percent to 6 percent above EOMC and also the point at which it's often considered
"muddy”. Wet soil is usually 6 or more percent above EOMC and often contains free water
or the soil is in a saturated state.

Silt or Clay is defined at material finer than a standard #200 US sieve (<0.075mm) Sand is
defined as material between the size of #200 sieve up to #4 sieve. Gravel is from #4 size
sieve material to 3". Cobbles are from 3" to 12". Boulders are over 12".

Rock hardness is classified as follows:

Very Soft: Easily broken by hand pressure

Soft: Ends can be broken by hand pressure; easily broken with hammer
Medium: Ends easily broken with hammer; middle requires moderate blow
Hard: Ends require moderate hammer blow; middle requires several blows
Very Hard: Many blows with a hammer required to break core

Rock Quality Designation (RQD) is defined as total combined length of 4" or longer pieces
of core divided by the total core run length; defined in percentage.

Water or cave-in observed in borings is at completion of drilling each boring unless
otherwise noted.

Strata lengths shown on borings represents a rough estimate. Transition may be more
abrupt or gradual. Soil borings are representative of that estimated location at that time
and are based on recovered samples. Conditions may be different between borings and
between sample intervals. Boring information is not to be considered stand alone but
should be taken in context with comments and information in the geotechnical report and
the means by which the borings are logged, sampled and drilled.
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J= TEST BORING LOG
Fax: 888.792.3121
CLIENT Model Group BORING # B-6
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR
APPROVEDBY _ GD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started  7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" 0D SFA g 8 e
Weather Rainy 70s Hammer Type Automatic '; § ég 2
- g 2I5P| = =S
n c Q| gT| = ~ | == Remarks
kel 5 2|5 § |3 x| =
Sl g . 2|E0| €122 %
SOIL CLASSIFICATION 8| B|E| g2 |88 S| 2| 2| 8
26| =5 |22 Y |E| =]
< o5 vle|elGl 52|28 S |218|¢
(Eflgv §§§ g SURFACE ELEVATION: IR k- g 2|13]% g
Quwn=4 SI8|8 || & |0 = SJla | &
] ASPHALT (12 INCHES)
2] GRAVEL (GW) base (4 INCHES) 15 X 6 357 23.2
| FILL : Brown LEAN CLAY (CL) with sand /' oT%
47 |\ _ _and brick fragments - Moist, Stiff _ |57 2 |ss D[ 6| 211 | |
¢ 1 BrownLEANCLAY (CL) with trace g
4 |Irounded gravel, silt, and sand [GLACIAL ,’ 7 X 18| 345 19.7
A TILL] - Moist, Soft 1% (9]
I Brown and Gray mottled LEAN CLAY (CL) X 18| 5610
103 with trace rounded gravel and black 4% [16]
] oxide nodules [GLACIAL TILL] - Moist,
12 Stiff to Very Stiff
14— 5 | ss X 18| 689 49.5
] [17]
16—
18— Brown LEAN CLAY (CL) with trace silt
] and sand [GLACIAL TILL] - Moist, Very
i Stiff 6 |SS X 0 9-9-9
20— [18]
22__ _____________________
= Brown and gray mottled LEAN CLAY (CL)
24— | with trace black oxide nodules, silt, and 333
1 | sand [GLACIAL TILL] - Wet, Stiff to Very 7S X 816 22,01 28 | 11 73
26— Stiff
28—
= 8| ss 18| 5210
30— 94 [18]
~ Boring Termianted at 30 Feet
327 No Refusal
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools 23.5 ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
Y After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings
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%\ 11785 Highway Drive

e TEST BORING LOG
Fax: 888.792.3121
CLIENT Model Group BORING # B-7
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR
APPROVEDBY _ GD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started  7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" 0D SFA 2 8 2
Weather Rainy 70s Hammer Type Automatic '; § é < 2
e S L |%%| =g
" T 8|86 = | ~ || & Remarks
4 5 2|es| § |13 x|
Elol g 2lE2l 2 (=8 =
SOIL CLASSIFICATION 18| &8l & o2, 8% Slz|2|2
20> 288 1S58 o |5 |22
Su5w Llelel 98,5 |%5] 3 |=2|8|5
Eflf"' SEs s SURFACE ELEVATION: SRR E2|%E| 2 |35|5)|¢8
M |8&=3 S|8|&|&|&s52|38| 2 |a|=z |8
_' ASPHALT (12 INCHES)
2] GRAVEL (GW) base (3 INCHES) 1SS X | 177 23.2
|\ FILL : Brown LEAN CLAY (CL) with trace | |
+J  ||___black oxide nodules - Moist, Firm _ [E55 2 | ss[)[ 18| 233 | |25
¢ 1 FILL: Brown and Gray mottled LEAN €526 |
4 |\_CLAY (CL) with asphalt - Moist, Firm 35S X 18| 444
g | FILL: Brown LEAN CLAY (CL) with brick [ (8]
I fragments, asphalt, and trace black |}z X 18| 4710 189
1o |l__ _ oxide nodules - Moist, Firm _ _ | [17] '
- Brown and Gray mottled LEAN CLAY (CL) gz
12— with black oxide nodules and rounded 24z
3 |ieravel [GLACIAL TILL] - Moist, Very Stiff|
14— Brown and Gray mottled LEAN CLAY (CL) 5 | ss X 18| 446 28.9
— with trace rock fragments and black — [10]
16— oxide nodules [RESIDUUM] - Moaist, Stiff
18— Boring Termianted at 16.8 Feet
— Auger Refusal
20—
22—
24—
26—
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
Y After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings
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CLIENT Model Group BORING # B-8
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR

apprROVEDBY _ GD

DRILLING and SAMPLING INFORMATION TEST DATA
Date Started ~ 7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" 0D SFA 2 o 2
Weather Rainy 70s Hammer Type Automatic '; § é < 2
B - s SI32 =] |z|§
- s g Bo|l 2| ~|S|= Remarks
] 'é = § g E al 2 :JVJ é '%n
. £ R 59 S = a
SOIL CLASSIFICATION s S g < §§: §§ % £ f> p
fev. |5 2|55 vlele|e 508|285 |2| 8¢
‘128 : g1 223 |8 25|89
@ |85Es SURFACE ELEVATION: § 5 § g 55z 8!§ 5 ;t g E
. ASPHALT (1.5 FEET)
- 1]ss X 14| 756
27 FILL : Brown WELL GRADED SAND (SW) L [11]
—] @ || with asphalt, brick, and rock fragments i .
A -Dry, Firm ] 2 |ss X 18 6[-2-]1 275
62 1 FILL: Gray LEAN CLAY (CL) with sand e |
T andaphaleWer S I S st | a1 | o
¢ | Brown and Gray mottled LEAN CLAY (CL) 272 (9]
] 11 with black oxide nodules and trace 7% bt
0 || rounded gravel [GLACIAL TILL] - Moist, ]' X 61 {0
I I | stff i
123 ]Brown and Gray mottled LEAN CLAY (CL) ¥
1 |, with rounded gravel [GLACIAL TILL] - ,' %
14— [\______ _ Moist,Stiff 1 X 16| 5811 18.5
— Brown and Gray mottled FAT CLAY (CH) [19]
16— with rounded gravel [GLACIAL TILL] -
=4 no—___} Moist, Very Stiff __ __ _ 7
18— Brown and Gray mottled FAT CLAY (CH)
-] with trace sand [LACUSTRINE] - Moist X 16| 579
20— Very Stiff [16]
2 Fo———————————————— —
] Gray LEAN CLAY (CL) with silt and sand
24 [LACUSTRINE] - Moist, Stiff 71 ss X 6] 445
— [91
26— Boring Terminated at 25 Feet
. No Refusal
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools 3.5 ft SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
¥ After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings



CSl of Cincinnati
%\ 11785 Highway Drive

J= TEST BORING LOG
Fax: 888.792.3121
CLIENT Model Group BORING # B-9
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR
APPROVEDBY _ GD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started ~ 7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" 0D SFA g 8 e
Weather Rainy 70s Hammer Type Automatic E § é s 2
- - — N~ ~ on o = o
s 29|25 3 =2 ® Remarks
4] s 2|82 |3 on
El_|e S|EaAl & |2 |8|E
SOIL CLASSIFICATION 8| B|E| g2 |88 S| 2| 2| 8
26| = so 2B Y |E| S| &
- s mmmb§353§9—"5g
Elev. | 2 923 SURFACE ELEVATION: HEEREEE EEE AR
0 |S&H= 3 Sle|s|e| 82288 2|5 |&|&8
. ASPHALT (1.5 FEET)
7 9-8-7
2 POSSIBLE FILL: Brown WELL GRADED X ol 5]
] SAND (SW) with limestone rock
4— fragments and rounded gravel - Dry, X 16
— Very Firm [74]
6_
B X 18| 5-5-6
N [11]
8_ _____________________ AV XA
| Brown and Gray mottled LEAN CLAY (CL) £ 56| o
10 with limestone rock fragments and [15]
] rounded gravel [GLACIAL TILL] - Moist,
12— o Verystiff
- Brown and Gray mottled LEAN CLAY (CL)
14— @ with some sand and trace rounded Pz X 0] 567 18.2
. gravel [GLACIAL TILL] - Moist, Very Stiff [13] ’
16—
18— Brown LEAN CLAY (CL) with trace black
] oxide nodules and shale fragments ] X 235
50 [RESIDUUM] - Moist, Firm to Very Stiff EAR VAN I+ 26.1
22—
24— 7|ss X 18| 57-14 23.5
] [21]
26— Boring Terminated at 25 Feet
. No Refusal
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools 14.0 ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
Y After hours ft. ST- Shelby Tube MD- Mud Drilling
g Cave Depth ft. RC- Rock Core

CU- Auger Cuttings



CSl of Cincinnati
%\ 11785 Highway Drive

e TEST BORING LOG
Fax: 888.792.3121
CLIENT Model Group BORING # B-10
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR
APPROVEDBY _ GD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started  7/2/21 Contractor Strata Group
Date Completed 7/2/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" 0D SFA g 8 e
Weather Mostly Sunny 70s Hammer Type Automatic E § é s 2
hbtete’ S’ S S | = ° = | <
- ® g TG ; =& Remarks
2|8 S|Eal g |2 |52
SOIL CLASSIFICATION | 8| BIE| g2 |52 S |=2| 2|8
2IR|&E| S s5e |22 C | E| 5|«
< o5 ole|elf| 522 |28 S |28 |¢
Elev. 1858 ¢ SURFACE ELEVATION: slgle|s|2ed |8 2 (258
) |83z 3 S|&|3|&| 222|838 2|3 |28
K ASPHALT (7 INCHES) |
2 | FILL : Brown LEAN CLAY (CL) with sand, 1SS X S| Cora1 102 4
— limestone rock fragments, rounded N Encountered Limestone Layer
4] gravel, and brick fragments - Moist, Stiff 2 |'ss X 6| 436 at2.5- 3.5 Feet
] to Hard — [9]
6] Brown LEAN CLAY (CL) with limestone 3 1ss X 6| 445 s
] rock fragments and trace black oxide |~ | [9] ’
83 | nodules, root hairs, and sand ,'7
— | [RESIDUUM] - Moist, Stiff % 4|ss X 16 6[-‘21-]2 20| 623479
103 Brown FAT CLAY (CH) with sand and /
= black oxide nodules [RESIDUUM] - Moist, /2
12 N Soft /1 Encountered Weathered
— R R Bedrock at 11.8 Feet
14— Boring Terminated at 12.4 Feet
] Auger Refusal
16—
18—
20—
22—
24—
26—
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
¥ After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings



CSl of Cincinnati
%\ 11785 Highway Drive

e TEST BORING LOG
Fax: 888.792.3121
CLIENT Model Group BORING # B-11
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR
APPROVEDBY _ GD
DRILLING and SAMPLING INFORMATION TEST DATA
Date Started  7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
o
Drill Rig D-50 Boring Method 4" OD SFA 2 o 2
Weather Rainy 70s Hammer Type Automatic '; § é < 2
- - L S [T =19
" T 8|86 = | ~ || & Remarks
4 5 2|5 £ |3 x| o
Elo|le 2lea| & |2 |98 |¢=
SOIL CLASSIFICATION s|&|EIE| 82|82 S 2 2|3
ZIF|O| > D8y |58 o |=| 2|2
< o5 vle|elgl 8523 |2¢ 5 |a|E|¢®
Elev. 1858 ¢ SURFACE ELEVATION: slgle|s|2ed |8 2 (258
) |83z 3 S|&|3|&| 222|838 2|3 |28
] ASPHALT (1.5 FEET)
n 8-14-17
2 POSSIBLE FILL: Brown WELL GRADED X s
] SAND (SW) with rounded gravel and rock
4 fragments - Dry, Very Firm to Dense X 10 3[381]3 3.5 20
6—
B X 10| 4-8-11
] [19]
8_ ____________________
. Brown LEAN CLAY (CL) with black oxide 4 lss X 16| 324 312
10— nodules [RESIDUUM] - Moist, Stiff s [61 )
74 -
] Brown LEAN CLAY (CL) with limestone
14— rock fragments [RESIDUUM] - Moist, 5 | ss <] 12| 7-50/4-
] Hard ] [50/4]
16— Boring Terminated at 14.2 Feet
i Auger Refusal
18—
20—
22—
24—
26—
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
¥ After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings



CSl of Cincinnati
11785 Highway Drive

)i TEST BORING LOG
CLIENT Model Group BORING # B-12
PROJECT NAME Peebles Apartments JOB # CN210109
PROJECT LOCATION Cincinnati, Oh LOGGED BY KR

apprROVEDBY _ GD

DRILLING and SAMPLING INFORMATION TEST DATA
Date Started ~ 7/1/21 Contractor Strata Group
Date Completed 7/1/21 Boring Size 4 in. 5
a
Drill Rig D-50 Boring Method 4" OD SFA 2z o %
Weather Rainy 70s Hammer Type Automatic '; § é < g
- - 2 ST?| = T
" 8 9(80| 2 |~|&|= Remarks
o 2 S| Sl o |dl 3|2
v|B|e| €. 3|€E o| € =13 |3
SOIL CLASSIFICATION s|g|lS|E| 8= |82 8 E £ 8
20> 288 1S58 o |5 |22
Solbg L1229 8,5 |%a| 5 |=|8]|5
Elev. |8 55 ¢ SURFACE ELEVATION: ElE|8|s| 82|28l 2 |35|8]|8
M |83 S| &|&|&| 222|882 |3 |28
] ASPHALT (1.5 FEET)
a 9-13-16
2 POSSIBLE FILL: Brown WELL GRADED X 1720 +0
] SAND (SW) with limestone rock
4= fragments and rounded gravel - Dry, X 10| 47-10
— Very Firm to Dense [171
6_
E X o] 42 43 21
7 [23]
87
104 Boring Terminated at 8.3 Feet
] Auger Refusal
12—
14—
16—
18—
20—
22—
24—
26—
28—
30
32
34
Depth to Groundwater Sample Type Boring Method
@ Noted on Drilling Tools ft. SPT- Standard Penetration Test HSA- Hollow Stem Augers
¥ At Completion ft. SS- Split Spoon CFA- Continuous Flight Augers
Y After hours ft. ST- Shelby Tube MD- Mud Drilling
& Cave Depth ft. RC- Rock Core

CU- Auger Cuttings



Sl TEST PIT LOG

Phone: 513.252.2059
Fax: 888.792.3121

CLIENT Model Group BORING # TP-1

PROJECT NAME Peebles Apartments JOB # CN210109

PROJECT LOCATION Cincinnati, Oh LOGGED BY GD

apprROVEDBY _ GD

SAMPLING INFORMATION TEST DATA

Date Started 4/11/22 Contractor N/A
Date Completed 4/11/22 Test Pit Size N/A in.
Equipment Track Hoe Excavation MethoExcavation
Weather DCP Type N/A

Remarks

SOIL CLASSIFICATION
SURFACE ELEVATION

Dynamic Cone Penetrometer Test

N-Value (blows/3.5")
Percent Passing #200 Sieve

Sample Type

Sample Graphics
Groundwater

Qu-tsf Unconfined
Compressive Strength
Moisture Content %
Liquid Limit (LL)
Plastic Limit (PL)

Sample

Depth
Scale
No.

FILL: Brown SAND (SP) with rounded
- gravel and trace construction debris -
moist

Brown LEAN CLAY (CL) with trace
-| rounded gravel and sand [GLACIAL TILL]
- moist

Test Pit terminated due to sand cave in
N at 8.5 feet

Depth to Groundwater
@ Entry From Side Walls ft.
@ Cave Depth ft.

Page 1 of 1



Sl TEST PIT LOG

Phone: 513.252.2059
Fax: 888.792.3121

CLIENT Model Group BORING # TP-2

PROJECT NAME Peebles Apartments JOB # CN210109

PROJECT LOCATION Cincinnati, Oh LOGGED BY GD

apprROVEDBY _ GD

SAMPLING INFORMATION TEST DATA

Date Started 4/11/22 Contractor N/A
Date Completed 4/11/22 Test Pit Size N/A in.
Equipment Track Hoe Excavation MethoExcavation
Weather DCP Type N/A

Remarks

SOIL CLASSIFICATION
SURFACE ELEVATION

Dynamic Cone Penetrometer Test

N-Value (blows/3.5")
Percent Passing #200 Sieve

Sample Type

Sample Graphics
Groundwater

Qu-tsf Unconfined
Compressive Strength
Moisture Content %
Liquid Limit (LL)
Plastic Limit (PL)

Sample

Depth
Scale
No.

FIL: Brown SAND (SP) with rounded
gravel and trace construction debris -
moist

Coarse SAND (SP) with trace rounded
gravel [GLACAIL OUTWASH] - moist

Test Pit terminated at 12 feet

Depth to Groundwater
@ Entry From Side Walls ft.
@ Cave Depth ft.

Page 1 of 1



Sl TEST PIT LOG

Phone: 513.252.2059
Fax: 888.792.3121

CLIENT Model Group BORING # TP-3

PROJECT NAME Peebles Apartments JOB # CN210109

PROJECT LOCATION Cincinnati, Oh LOGGED BY GD

apprROVEDBY _ GD

SAMPLING INFORMATION TEST DATA

Date Started 4/11/22 Contractor N/A
Date Completed 4/11/22 Test Pit Size N/A in.
Equipment Track Hoe Excavation MethoExcavation
Weather DCP Type N/A

Remarks

SOIL CLASSIFICATION
SURFACE ELEVATION

Dynamic Cone Penetrometer Test

N-Value (blows/3.5")
Percent Passing #200 Sieve

Sample Type

Sample Graphics
Groundwater

Qu-tsf Unconfined
Compressive Strength
Moisture Content %
Liquid Limit (LL)
Plastic Limit (PL)

Sample

Depth
Scale
No.

FILL: Brown SAND (SP) with rounded
- gravel and trace construction debris -
moist

Brown and gray mottled LEAN CLAY (CL)
-| with trace rounded gravel, silt, and sand g7«
[GLACIAL TILL] - moist /

Test Pit terminated at 8.5 feet

10 —

Depth to Groundwater
Entry From Side Walls ft.
Cave Depth ft.

E 9

Page 1 of 1



FILL: Blue and gray LEAN CLAY (CL) with

trace roots and debris - moist

Blue and gray mottled LEAN CLAY (CL)
