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EXECUTIVE SUMMARY

The Ohio Department of Transportation has proposed a safety improvement project, DEL-315-00.86
(PID: 110446), in Delaware County, Ohio. The project is planned for Olentangy River Road, stretching
between Abbotsford Green Drive and Jewett Road in Delaware County, Ohio. The proposed
improvements include: 1) enhancing the roadway along Olentangy River Road between Abbotsford
Green Drive and Jewett Road to increase safety and alleviate congestion; 2) replacing the headwall of the
culvert at Bartholomew Run located near the intersection of Jewett Road and Olentangy River Road; 3)
constructing a retaining wall, which will be designed as part of the culvert extension.

National Engineering & Architectural Services, Inc. (NEAS) has been contracted to perform geotechnical
engineering services for the project. The purpose of the geotechnical engineering services was to perform
geotechnical explorations within the project limits to obtain information concerning the subsurface soil
and groundwater conditions relevant to the design and construction of the project. The scope of work
performed by NEAS as part of the referenced project included: a review of published geotechnical
information; performing 6 test borings for the proposed construction; laboratory testing of soil samples in
accordance with the ODOT’s Specifications for Geotechnical Explorations (SGE) (ODOT, 2023);
performing geotechnical engineering analysis to assess subgrade stabilization requirements, pavement
design parameters; and development of this summary report.

NEAS acknowledges that the primary goal of the project is to enhance safety, alleviate congestion and
replace the culvert headwall within the specified project limits. To achieve these objectives, a subgrade
exploration and subsequent analysis were conducted for the referenced project. The exploration was
carried out in line with NEAS’s proposal to WSP USA, dated February 28, 2023, and with the provisions
of ODOT’s SGE (ODOT, 2023). The subgrade analysis was performed in accordance with ODOT's
Geotechnical Design Manual (GDM) (ODOT [1], 2023) and Pavement Design Manual (PDM) (ODOT,
2022).

The subgrade conditions in the project area exhibit a relatively consistent profile, primarily comprising
cohesive soils classified as A-6a, A-6b, and A-7-6. Additionally, there are minor occurrences of granular
soils classified as A-1-b, A-2-4 and A-2-6.

Based on our analysis, subgrade soils labeled as “unstable” according to ODOT’s GDM were identified at
various locations throughout the project. NEAS recommends addressing this by implementing local
stabilization using Item 204 ‘Excavate and Replace with Geotextile’ wherever unstable subgrade
materials are encountered. The excavated material should then be replaced with Item 204 ‘Granular
Material Type C’ in accordance with Section 608 "Excavate and Replace (Item 204)" of the ODOT GDM.

Additionally, as per ODOT’s GDM, ‘For all other roadways, if it’s determined that 30 percent or more of
the subgrade area must be stabilized, consider stabilizing the entire project (global stabilization).” This
consideration should include a cost analysis of the options. If the global stabilization is chosen, the
project’s subgrade soils should be stabilized globally using Item 204 ‘Excavate and Replace’ to a depth of
12 inches for the entire project area. Another alternative is global chemical stabilization to a depth of 12
inches utilizing cement as the stabilization chemical. Designer should perform a cost analysis of the
stabilization options using bid tabs. Stabilization limits should extend 18-inches beyond the edge of the
proposed paved roadway, shoulder or median.

The existing 18'x7’ box culvert carrying SR-315 over Bartholomew Run is intended to extend
approximately 23’-6” long from the outlet. According to the site plan prepared by WSP USA, the bottom
of the outlet footing is positioned at approximately 756.0 ft in elevation, which indicates that the footing
will be embedded into the bedrock since bedrock was encountered at an elevation of 760.0 ft in boring B-
002-0-92. The bearing resistance of the bedrock will significantly exceed the bearing pressure exerted by
the headwall and the wingwall. Therefore, the bearing capacity should not pose any concerns at the
culvert outlet location. Additionally, there is no need to be concerned about global stability.
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Geotechnical Exploration Report — Revised
DEL-315-00.86

PI1D:110446

Delaware County, Ohio

1. INTRODUCTION
1.1. General

National Engineering & Architectural Services, Inc. (NEAS) presents our Geotechnical Exploration
Report for the proposed DEL-315-00.86 project (PID: 110446) along Olentangy River Road between
Abbotsford Green Drive and Jewett Road in Delaware County, Ohio. The proposed improvements
include: 1) enhancing the roadway along Olentangy River Road between Abbotsford Green Drive and
Jewett Road to increase safety and alleviate congestion; 2) replacing the headwall of the culvert at
Bartholomew Run located near the intersection of Jewett Road and Olentangy River Road; 3)
constructing a retaining wall, which will be designed as part of the culvert extension.

This report presents a summary of the project encountered surficial and subsurface conditions and our
recommendations for subgrade stabilization and pavement design parameters for the planned
improvements. The pavement subgrade analysis and recommendations presented are in accordance with
ODOQT's Geotechnical Design Manual (GDM) (ODOT [1], 2023) and Pavement Design Manual (PDM)
(ODOT, 2022).

The exploration was conducted in general accordance with NEAS’s proposal to WSP USA, dated
February 28, 2023, and with the provisions of ODOT’s Specifications for Geotechnical Explorations
(SGE) (ODOT, 2023).

The scope of work performed by NEAS as part of the referenced project included: a review of published
geotechnical information; performing 6 total test borings; laboratory testing of soil samples in accordance
with the SGE; performing geotechnical engineering analysis to assess subgrade stabilization
requirements, pavement design parameters; and development of this summary report.

2. GEOLOGY AND OBSERVATIONS OF THE PROJECT

2.1.  Geology and Physiography

The project site is located within the Central Ohio Clayey Till Plain. This area is characterized as the
moderate-relief (100 ft), surface of clayey till, well defined moraines with intervening flat-lying ground
moraine and intermorainal lake basins. The geology in this region is described as clayey, high lime
Wisconsinan-age fill from a northeastern source and lacustrine materials over Lower Paleozoic-age
carbonate rocks and, in the east, shales (ODGS, 1998).

Based on the Quaternary geology map of Ohio, the geology at the project site is mapped as Silty clay till
that consist of Hayesville, Lavery, Marysville and Woodington Tills. It’s described as ground moraine,
flat to gently undulating (Pavey, et al 1999).

Based on the Bedrock Geologic Units Map of Ohio (USGS & ODGS, 2006), bedrock within the project
area consists of shale, limestone, of the Ohio Shale group and Delaware Limestone group formation. The
Ohio Shale group formation is comprised of Devonian-age shale, black to greenish gray, weathered
brown in color, carbonaceous to clayey, laminated to thin bedded, fissile parting, carbonate and/or siderite
in lowermost 50 feet that include Olentangy shale south of central Delaware. The Delaware Limestone
group formation is comprised of Devonian-age limestone, gray to brown in color, thin to massive bedded,
argillaceous partings, nodules and layers, carbonaceous, petroliferous odor as much as 45 feet thick.
Based on the ODNR bedrock topography map of Ohio, the bedrock elevation of the project site can be
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expected to be 750 to 775 ft above mean sea level (amsl), putting the bedrock at depths 4 ft to 27 ft below
ground surface (bgs).

The soils at the project site have been mapped (Web Soil Survey) by the Natural Resources Conservation
Service (USDA, 2015) as primarily mix of Scioto silt loam and Udorthents, clayey-urban land complex.
The Scioto silt loam is comprised of both coarse- and fine-grained soils and classifies as A-1, A-2, A-4,
A-6 and A-7 according to the AASHTO method of soil classification.

2.2. Hydrology/Hydrogeology

Groundwater at the project site is anticipated to align with the elevation of the nearby Olentangy River,
given its significant hydraulic influence in the project’s vicinity. The water level of the Olentangy River
can serve as a general indicator of the local groundwater table. Nevertheless, it is important to noted that
perched groundwater systems may exist in certain areas due to the presence of fine-grained soils,
impeding the permeation of groundwater to the phreatic surface.

The project area north of the Jewett Rd and Olentangy River Road intersection falls within either Zone X
or Zone AE of the flood hazard, as indicated by by the Federal Emergency Management Agency's
(FEMA) National Flood Hazard mapping program (FEMA, 2016). Conversely, the project to the south of
the Jewett Rd and Olentangy River Road intersection does not lie within the 1% annual chance hazard
zone.

2.3.  Mining and Oil/Gas Production

No abandoned mines are noted on ODNR’s abandoned Underground Mine Locator in the vicinity of the
project site (ODNR [1], 2023). In addition, no wells were found in the vicinity area of the project limit
according to ODNR’s oil & gas locator (ODNR [2], 2023).

2.4. Historical Records and Previous Phases of Project Exploration

The following report/plans were available for review and evaluation for this report:

e Structure Foundation Investigation Sheets for DEL-315-0087, dated March 1992.
e Structure Foundation Investigation Sheets for DEL-315-0.86, dated March 2009.

Historical soil borings associated with the above plans were reviewed and listed in Table 1 below. The
historical boring locations are shown in Appendix A, and the historical boring logs are attached in
Appendix B.

Table 1: Historical Boring Summary

Boring Number Latitude Longitude Elevation (ft) Depth (ft) Elfveadtirgr:k(ft) Bedrot(:fl:)Depth
B-001-0-92 40.149102 -83.043535 772.6 19.2 763.4 9.2
B-002-0-92 40.149231 -83.043550 771.8 21.8 760.0 11.8
B-037-0-09 40.149743 -83.043876 770.5 34.4 756.2 14.3
B-038-0-09 40.150076 -83.044129 772.9 27.1 764.4 8.5
B-039-0-09 40.150458 -83.044323 776.2 26.1 770.2 6.0
B-040-0-09 40.150986 -83.044514 776.1 25.0 772.2 3.9
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2.5. Field Reconnaissance

A field reconnaissance visit for the entire project area was carried out on August 10, 2023, encompassing
SR-315 and Jewett Road. During the visit, site conditions, including the current state of the pavement,
were carefully observed and documented through photographs. Below is a summary of the observed land
use and pavement conditions, along with images highlighting notable pavement distress

The land use of the project area along SR-315 and Jewett Road comprises forested areas, grasslands, and
residential properties, primarily consisting of family homes. Overall, the pavement condition along the
designated section of SR-315 and Jewett Road was noted to be fair to good, exhibiting marginal signs of
weathering and surface wear. During the observation, occasional low-severity longitudinal and transverse
cracking, along with intermittent low to moderate severity edge cracking, were identified along the
roadway within the project zone (Photographs 1 and 2).

The designated project section of the roadway exhibited effective drainage, with water channeled
appropriately to drainage swales or absorbed by grassy/vegetated embankment slopes. There were no
observed issues of ponding water or evident drainage deficiencies during our visit.

Photograph 1: SR-315 Pavement Wear
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Photograph 2: SR-315 Pavement Wear

3. GEOTECHNICAL EXPLORATION
3.1. Exploration Program

The subsurface exploration was conducted by NEAS on September 13, 2023, and included 6 boring
drilled to depths between 6.1 and 7.5 ft below ground surface (bgs). All borings were utilized in this
report. The boring locations were selected by NEAS in general accordance with the guidelines contained
in the SGE with the intent to evaluate subgrade soil and groundwater conditions. Project exploration
locations were located and surveyed in the field by Project Surveyor after the completion of drilling. Each
individual project boring log (included within Appendix B) includes the recorded boring latitude and
longitude and the corresponding ground surface elevation, as shown on Table 2 below. The boring
locations are depicted on the Boring Location Map provided in Appendix A.

Table 2: Project Boring Infomation

Boring Number Latitude Longitude Elevation (ft) Depth (ft)
B-001-0-23 40.144619 -83.041233 779.2 7.5
B-002-0-23 40.145338 -83.041587 780.0 73
B-003-0-23 40.146085 -83.041851 780.1 6.1
B-004-0-23 40.146888 -83.042350 778.6 73
B-005-0-23 40.147920 -83.042788 775.4 7.5
B-006-0-23 40.148911 -83.043708 775.9 {25

Notes: |1. Boring locations and corresponding ground surface elevation were surveyed in the field.

Borings were drilled using a CME 45B truck-mounted drilling rig utilizing 3.25-inch (inner diameter)
hollow stem augers. Soil samples for subgrade borings were recovered continuously at 1.5 ft interval
drilled to end of boring (EOB). Each boring was sampled using an 18-inch split spoon sampler (AASHTO
T-206 “Standard Method for Penetration Test and Split Barrel Sampling of Soils.”). The soil samples
obtained from the exploration program were visually observed in the field by NEAS field representative
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and preserved for review by a geologist for possible laboratory testing. Standard penetration tests (SPT)
were conducted using a CME auto hammer that has been calibrated to be 72.6 % efficient as indicated on
the boring logs (Appendix B).

Field boring logs were prepared by drilling personnel and included pavement description, lithological
description, SPT results recorded as blows per 6-inch increment of penetration and estimated unconfined
shear strength values on specimens exhibiting cohesion (using a hand-penetrometer). After completing
the borings, the boreholes were backfilled with auger cuttings (soil cuttings) and patched accordingly with
cold patch asphalt when drilling through the roadway.

3.2. Laboratory Testing Program

The laboratory testing program consisted of classification testing, moisture content and sulfate content
determinations. Data from the laboratory testing program were incorporated on the boring logs (Appendix
B). Soil samples will be held at the laboratory until Stage 2 approval, at which point they will be disposed
of.

3.2.1. Classification Testing

Representative soil samples were selected for index properties (Atterberg limits) and gradation testing for
classification purposes. At each boring location, the upper two samples obtained below the proposed top
of subgrade elevation were generally tested while additional samples in each boring were selected for
testing with the intent of properly classifying the subsurface soil and groundwater conditions within the
planned project limits. Soils not selected for testing were compared to laboratory tested samples and
classified visually. Moisture content testing was conducted on all samples. The laboratory testing was
performed in general accordance with applicable AASHTO specifications and ODOT Supplements.

Final classification of soil strata in accordance with AASHTO M-145 “Classification of Soils and Soil-
Aggregate Mixtures for Highway Construction Purposes,” as modified by ODOT “Classification of Soils”
was made once laboratory test results became available. The results of the soil classification are presented
on the boring logs in Appendix B.

3.2.2. Standard Penetration Test Results

Standard Penetration Tests (SPT) and split-barrel (commonly known as split-spoon) sampling of soils
were performed at varying intervals (i.e., continuous intervals) in the project borings performed. To
account for the high efficiency (automatic) hammers used during SPT sampling, field SPT N-values were
converted based on the calibrated efficiency (energy ratio) of the specific drill rig's hammer. Field
N-values were converted to an equivalent rod energy of 60% (Neo) for use in analysis or for correlation
purposes. The resulting Neo values are shown on the boring logs provided in Appendix B.

3.2.3. Sulfate Testing

Sulfate testing was generally performed on one sample from each subgrade/roadway boring performed for
pavement/subgrade design purposes. The selected samples were tested in accordance with ODOT
Supplement 1122, “Determining Sulfate Content in Soils” dated July 17, 2015. In general, the upper most
sample (within 3 ft of the proposed subgrade elevation) from each boring was tested when feasible.
Testing results are summarized in Table 3 below, and presented on the boring logs within Appendix B.
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Table 3: Sulfate Test Summary by Boring

Boring ID Sample Depth (ft) |Dilution Ratio Aéi;?gst?:::rit)e
B-001-0-22 SS-1 1.5-3.0 20 53
B-002-0-22 SS-1 1.5-3.0 20 40
B-003-0-22 SS-1 1.5-3.0 20 20
B-004-0-22 SS-1 1.5-3.0 20 33
B-005-0-22 SS-1 1.5-3.0 20 47
B-006-0-22 SS-1 1.5-3.0 20 60

4. FINDINGS

The subsurface conditions encountered during NEAS’s explorations are described in the following
subsections and/or on each boring log presented in Appendix B. The boring logs represent NEAS’s
interpretation of the subsurface conditions encountered at each boring location based on our site
observations, field logs, visual review of the soil samples by NEAS's geologist, and laboratory test results.
The lines designating the interfaces between various soil strata on the boring logs represent the
approximate interface location; the actual transition between strata may be gradual and indistinct. The
subsurface soil and groundwater characterizations included herein, including summary test data, are based
on the subsurface findings from the geotechnical explorations performed by NEAS as part of the
referenced project. For the purposes of this report and our analysis the term 'subgrade’ has been assumed
to represent soils and/or soil conditions from 1.5 ft below proposed final pavement grades to a depth of
7.5 ft below the proposed pavement grades.

4.1. Existing Pavement

The pavement section thicknesses in terms of asphalt, concrete and granular base were measured at
representative project subgrade borings during the subsurface exploration for the project and are recorded
on the test boring logs provided in Appendix B. A summary of these measurements is provided in Table 4
below.

Table 4: Measured Pavement Thickness at Boring Locations

Drilled Asphalt | Concrete Base Total

Boring ID | Proposed Alignment Thickness |Thickness| Thickness | Thickness
Depth (ft) . . . .
(in) (in) (in) (in)

B-001-0-23 |Olentangy Rd/ SR 315 7.5 13.0 0.0 0.0 13.0
B-002-0-23 |Olentangy Rd/ SR 315 7.5 13.0 0.0 0.0 13.0
B-003-0-23 |Olentangy Rd/ SR 315 6.1 13.0 0.0 0.0 13.0
B-004-0-23 [Olentangy Rd/ SR 315 7.5 14.0 0.0 0.0 14.0
B-005-0-23 [Olentangy Rd/ SR 315 7.5 12.0 0.0 0.0 12.0
B-006-0-23 Jewett Road 7.5 8.0 0.0 0.0 8.0

4.2.  Subgrade Conditions

The subgrade conditions in the project area exhibit a relatively consistent profile, primarily comprising
cohesive soils classified as A-6a, A-6b, and A-7-6. Additionally, there are minor occurrences of granular
soils classified as A-1-b, A-2-4 and A-2-6. A summary of the encountered subgrade conditions along the
project site is provided below.

4.2.1. SR 315 (Olentangy River Road)
The borings performed along SR 315 included borings B-001-0-23 through B-005-0-23.
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Along SR 315, sixty-five percent (65%) of the soil samples were identified as fine-grained soils and were
comprised of: 1) Silt and Clay (A-6a, 30% of samples); 2) Silty Clay (A-6b, 30% of samples); and 3)
Clay (A-7-6, one sample). With respect to the consistency of the fine-grained soils, the descriptions varied
from very stiff to hard correlating to converted SPT-N values (Ngo) between 7 and 15 blows per foot
(bpf). Natural moisture contents ranged from 10 to 24 percent. Based on Atterberg Limit tests performed
on representative samples of the fine-grained subgrade soils obtained, the liquid and plastic limits ranged
from 31 to 38 percent and from 17 to 21 percent, respectively.

Thirty-five percent (35%) of the samples taken along SR 315 were classified as granular, non-cohesive
soils and were comprised of: 1) Stone fragments with sand (A-1-b, 20% of samples); 2) Gravel and Stone
Fragments with Sand and Silt (A-2-4, one sample); 3) Gravel and Stone Fragments with Sand and Silt (A-
2-6, 10% of samples). With respect to the relative density of the granular soils, the descriptions varied
from loose to very dense correlating to Ngo values between 5 bpf to refusal. Natural moisture contents
ranged from 1 to 17 percent.

4.2.2. Jewett Road
The boring performed along Jewett Road included B-006-0-23.

Along Jewett Road, seventy-five percent (75%) of the soil samples were identified as fine-grained soils
and were comprised of Silt and Clay (A-6a, 75% of samples). With respect to the consistency of the
fine-grained soils, it can be described as very stiff correlating to converted SPT-N values (Neo) between 8
and 11 blows per foot (bpf). Natural moisture contents ranged from 14 to 17 percent. Based on Atterberg
Limit tests performed on representative samples of the fine-grained subgrade soils obtained along the
project portions, the liquid and plastic limits are between 32 to 34 percent and 18 to 19 percent,
respectively.

Twenty-five percent (25%) of the samples taken along the proposed roadway were classified as granular,
non-cohesive soils and were comprised of Gravel and Stone Fragments with Sand and Silt (A-2-4, one
sample). With respect to the relative density of the coarse-grained soils, it can be described as medium
dense correlating to Neo value of 18 bpf. Natural moisture content was 13 percent.

5. ANALYSES AND RECOMMENDATIONS

We understand that the objective of this project is to improve the roadway along Olentangy River Road
between Abbotsford Green Drive and Jewett Road, aiming to increase safety, reduce congestion and
replace the headwall of the culvert located adjacent to the intersection of Jewett Road and Olentangy
River Road. For this purpose, the subgrade analysis was performed in accordance with ODOT’s GDM
criteria utilizing the ODOT provided subgrade analysis spreadsheet (SubgradeAnalysis.xls, version 14.6
dated February 11, 2022). Input information for the spreadsheet was based on the soil characteristics
gathered during NEAS’s exploration (i.e., SPT results, laboratory test results, etc.).

Based on our evaluation of the subsurface conditions and our geotechnical engineering analyses of the
proposed project, it is our opinion that subgrade conditions are generally satisfactory, and pavement can
be supported by the underlying subsurface material utilizing local Excavate and Replace or global
Excavate and Replace per ODOT’s GDM where proof rolling shows signs of weak soil and where rock
isn’t present within the proposed subgrade. Further details regarding our subgrade analysis and the
recommended remediation are provided in Section 5.1 and Section 5.2 of this report, respectively.
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5.1. Subgrade Analysis

A subgrade analysis was performed to identify the method, location, and dimensions (including depth) of
required subgrade stabilization for the project. In addition to identifying stabilization recommendations,
pavement design parameters are also determined to aid in pavement section design. The subsections
below present the results of our subgrade analysis including pavement design parameters and unsuitable
subgrade conditions identified within the project limits. Subgrade analysis spreadsheets are provided in
Appendix C.

5.1.1. Pavement Design Recommendations

It is our understanding that pavement analysis and design is to be performed to determine the proposed
pavement section within the project limits to improve safety. A subgrade analysis was performed using
the subgrade soil data obtained during our field exploration program to evaluate the soil characteristics to
develop pavement parameters for use in pavement design. The subgrade analysis parameters
recommended for use in pavement design are presented in Table 5 below. Provided in the table are ranges
of maximum, minimum and average Neo. Values for the indicated segments as well as the design CBR
value recommended for use in pavement design.

Table 5: Pavement Design Parameters

Maximum | Minimum | Average | Average Pl | Design

Segment NeoL NooL NeoL Values CBR*
SR 315 30 5 12 15 7
Jewett Road 8 8 8 15 8
Entire Project 30 5 12 15 7

5.1.2. Unsuitable Subgrade

Per ODOT's GDM, the presence of select subgrade conditions are prohibited within the subgrade zone for
new pavement construction. These prohibited subgrade conditions generally include the presence of rock,
specific soil types, and soils with a liquid limit greater than 65 percent. With respect to the proposed
improvement project these subgrade conditions are further discussed in the following subsections.

5.1.2.1. Rock

Rock was not encountered at or close to subgrade elevation at the boring locations performed within the
project limits. According to ODOT’s GDM, if rock is encountered within 24 inches of the bottom of the
proposed asphalt or concrete pavement, it is to be removed in accordance with Section 204.05 of the
ODOT CMS and replaced with Item 204 Embankment.

5.1.2.2. Prohibited Soils

Prohibited soil types, as per the ODOT’s GDM, including A-4b, A-2-5, A-7-5, A-8a, A-8b, and soils with
liquid limits greater than 65, were not encountered within the subgrade of the project limits.

5.1.3. Unstable Soils

The GDM recommends subgrade stabilization for soils in which the Ngovalue of a particular soil sample
(SS) at a referenced boring location is less than 12 bpf and in some cases less than 15 bpf (i.e., where
moisture content is greater than optimum plus 3 percent). Based on the specific Ngo value at the subject
boring, Figure B - Subgrade Stabilization recommends a depth of subgrade stabilization for ODOT
standard stabilization methods. For the purposes of this report the term 'weak soils' has been assumed to
represent subgrade soils of these conditions. It should be noted that although a soil sample’s Ney value
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may meet the criteria to be considered a weak soil, the depth in which the weak soil is encountered in
relation to the proposed subgrade is considered when each individual subgrade boring is analyzed. For
example, if the subgrade analysis recommends excavating and replacing 12 inches within weak soil
underlying 18 inches of stable material, it would be unreasonable to recommend the removal of both the
stable and unstable material for a total of 30 inches of excavate and replace.

Based on Ngo values encountered in the project borings, our subgrade analysis recommends excavation
and replacement to depths of 12 inches to 15 inches at selected locations. Information on the boring
location where weak soils were encountered and determined to have a potential impact on subgrade
performance is shown in Table 6 below. Also included is the associated subgrade analysis recommended
remediation depth at that location.

Table 6: Unstable (Weak) Soils Location Summary

Moisture Remediation Depth (inches)
. Sample Depth Below
Boring ID D Neo Above | o hgrade (ft) | Excavate and Replace (item
i 0 )
Optimum (%) 204 w/ Geotextile)
Olentangy River Road
B-001-0-23 SS-1 13 3 0.0-1.5 12
B-002-0-23 SS-1 7 1 0.0-1.5 15
B-005-0-23 SS-1 7 5 0.0-1.5 15
Jewett Road

B-006-0-23] ss-1 [ 8 | 3 [ 00-15 | 12

It should be noted that Figure B - Subgrade Stabilization does not apply to soil types A-1-a, A-1-b, A-3,
or A-3a, nor to soils with Ngo_ values of 15 or more. Per GDM guidance, these soils should be reworked
to stabilize the subgrade.

5.1.3.1. High Moisture Content Soils

High moisture content soils are defined by the GDM as soils that exceed the estimated optimum moisture
content (per Figure A - Optimum Moisture Content) for a given classification by 3 percent or more.
According to the GDM, soils determined to be above the identified moisture content levels are a likely
indicative of an unstable subgrade and may require some form of subgrade stabilization. Similar to our
analysis of weak soils, although a soil sample’s moisture content may meet the criteria to be considered
high, the depth in which the high moisture soil is encountered in relation to the proposed subgrade is
considered when each individual subgrade boring is analyzed for stabilization recommendations. Based
on the subsurface exploration performed, a high moisture content soils within the proposed subgrade of
the project were encountered in two borings as shown in Table 7 below.

Table 7: High Moisture Soils Summary

. Moisture |Optimum Moisture | Moisture Above | Depth Below
Boring ID Sample ID P p

Content (%) Content (%) Optimum (%) | Subgrade (ft)
Olentangy River Road
B-001-0-23 SS-1 19 16 3 0.0- 1.5
SS-2 24 16 8 1.5-3.0
B-002-0-23 SS-2 21 16 5 1.5-3.0
B-005-0-23 SS-1 20 15 5 0.0- 1.5
Jewett Road
B-006-0-23 SS-1 17 14 3 0.0-1.5
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5.2.  Stabilization Recommendations

5.2.1. Subgrade Stabilization

Based on the results of our analysis, subgrade soils designated as “unstable” according to ODOT’s GDM
were identified at various locations throughout the project, as mentioned in sections 5.1.2 and 5.1.3 of this
report. Additionally, subgrade soils designated as “unstable” due to high moisture content were
encountered in borings described in section 5.1.3.1 of this report. NEAS recommends local stabilization
in the form of Item 204, Excavate and Replace with Geotextile, where unstable subgrade materials are
encountered. Excavation limits and depths for each roadway which needs stabilization are summarized in
Table 8 below. The excavated material should be replaced with Item 204, Granular Material Type C,
following the guidelines Section 608, "Excavate and Replace (Item 204)" of ODOT GDM. Additionally,
as per ODOT’s GDM, ‘For all other roadways, if it’s determined that 30 percent or more of the subgrade
area must be stabilized, consider stabilizing the entire project (global stabilization).” This consideration
should include a cost analysis of the options. If the global stabilization is chosen, the project’s subgrade
soils should be stabilized globally using Item 204 ‘Excavate and Replace’ to a depth of 12 inches for the
entire project area. Stabilization limits should extend 18-inches beyond the edge of the proposed paved
roadway, shoulder or median.

Table 8: Stabilization Recommendation Summary

Excavate and Replace
End Station w/ Item 204® Borings Considered

(inches)
Olentangy River Road

Start
Station

Begin 29+49 12 B-001-0-23

30+88 32429 15 B-002-0-23

38+90 End 15 B-005-0-23
Jewett Road

Begin | End | 12 B-006-0-23

5.2.2. Chemical Stabilization

Another alternative is global chemical stabilization to a depth of 12 inches utilizing cement as the
stabilization chemical. Designer should perform a cost analysis of the stabilization options using bid tabs.
Generally, chemical stabilization is more economical when stabilizing large areas (approximately greater
than 1 mile of roadway) per ODOT's GDM.

If chemical stabilization is selected as the method of subgrade stabilization, cement is recommended to be
utilized as the stabilizing chemical for the referenced roadways as the subgrade soils consist primarily of
moderately plastic silt combinations and guidance from ODOT's GDM states that " Cement may be used
to stabilize unstable subgrades which have a Plasticity Index (PI) of 20 or less". Additionally, the
chemical stabilization of the subgrade soils of the above referenced roadway should be performed to the
recommended depths provided above and extend a minimum of 18-inches beyond the edge of the paved
roadway, shoulder or median. The mix design should be conducted in accordance with ODOT's CMS
Supplement 1120 (Mixture Design for Chemically Stabilized Soils). For design purposes it may be
assumed that the cement addition will be 5% using the following formula.

Cement: C = 0.75x T x 115 x 0.05
Where:

C = amount of chemical in pounds / square yard and
T = thickness of the treatment zone in inches
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A dry density of 115-pounds per cubic foot (pcf) is assumed.

It should be noted that per ODOT's GDM, typical chemical stabilization equipment cannot stabilize areas
less than 8 ft in width. If it is anticipated that the project will require multiple maintenance of traffic
phases, it is recommended that the roadway work is coordinated with the maintenance of traffic schemes
in such a way that an 8-ft minimum width for chemical stabilization exists. If areas of less than 8 ft in
width are anticipated, subgrade soils may be excavated out, mixed with stabilization chemical, and
compacted in place, though this method is not practical for large areas.

5.3.  Culvert Headwall Foundation Design

According to the site plan created by WSP USA, the existing 18°x7” box culvert carrying SR-315 over
Bartholomew Run proposed structure is intended to extend approximately 23’-6” long from the outlet.
The invert elevation at the proposed culvert outlet is at 759.04 ft amsl. A comprehensive review of the
shallow foundation was conducted for the proposed outlet headwall and wingwall of the culvert.

5.3.1. Headwall/Wingwall Design Assumptions

For the design of the proposed culvert substructure, AASHTO’s Publication LRFD Bridge Design
Specifications, 9" Edition (AASHTO LRFD, 2020), ODOT’s Bridge Design Manual (BDM) (ODOT
GDM, 2023), ODOT’s Geotechnical Design Manual (BDM) (ODOT GDM, 2023), and the project
conditions dictate analysis parameters and design minimums/constraints are to be used in the analysis and
design process. The referenced parameters and design minimums/constraints that where significant to our
analyses consist of the following:

e Porous backfill is to be placed from back of the wall extending from top of footing elevation to
top of earth backfill with a width not less than 2 feet.

e Retained soils behind the porous backfill are to consist of material placed and compacted in
accordance with Item 203, Roadway Excavation and Embankment, of the ODOT Construction
and Material Specifications (CMS).

o Retained fill soils will meet the minimum design soil parameters per ODOT’s BDM Table 307-1
as shown in Table 9 below.

Table 9: Design Soil Parameters for Fill Materials

. Soil Unit Friction Angle .
Type of Soil Weight (pcf) © Cohesion (psf)
Granular Material Type B, per 703.16.C 120 30 0
5.3.2. Bearing Resistance

At the proposed culvert outlet location, bedrock was encountered at an elevation of 760.0 ft in boring B-
002-0-92. According to the historical boring log of B-002-0-92, the bedrock was characterized as hard,
gray, fine to medium grain, solid, fossiliferous limestone, with some upper zones displaying signs of
breakage. Additionally, various fractures and joints, including horizontal, diagonal, and vertical
orientations were observed in the rock cores. According to the site plan prepared by WSP USA, the
bottom of the outlet footing is positioned at approximately 756.04 ft in elevation, which indicates that the
footing will be embedded into the bedrock. Therefore, the bearing capacity should not pose any concerns
at the culvert outlet location. The bearing resistance of the bedrock will significantly exceed the bearing
pressure exerted by the headwall and the wingwall.
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5.3.3. Global Stability

As the culvert headwall and wingwall footing will be embedded into the bedrock, there is no need to be
concerned about global stability.

6. QUALIFICATIONS

The investigation was performed in accordance with accepted geotechnical engineering practice for the
purpose of characterizing the subsurface and groundwater within the project limits. This report has been
prepared for WSP USA and their design consultants to be used solely in evaluating the culvert extension,
roadway subgrade, and pavement design parameter that will serve as the basis for development of design
and construction of the roadway improvement project. The assessment of general site environmental
conditions or the presence of pollutants in the soil, rock and groundwater of the site was beyond the scope
of this geotechnical exploration. Our recommendations are based on the results of our field explorations,
laboratory tests results from representative soil samples, and geotechnical engineering analyses. The
results of the field explorations and laboratory tests, which form the basis of our recommendations, are
presented in the appendices as noted. This report does not reflect any variations that may occur between
the borings or elsewhere on the site, or variations whose nature and extent may not become evident until a
later stage of construction. If any changes occur in the nature, design or location of the proposed roadway,
the conclusions and recommendations contained in this report should not be considered valid until they
are reviewed and have been modified or verified in writing by a geotechnical engineer.

It has been a pleasure to be of service to WSP USA in performing this geotechnical exploration for the
DEL-315-00.86. Please call if there are any questions, or if we can be of further service.

Respectfully Submitted,

Chunmei (Melinda) He, Ph.D., P.E. Derar Tarawneh, Ph.D., E.I.
Geotechnical Engineer Staff Engineer
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APPENDIX B

BORING LOG




PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 458 STATION/ OFFSET:  28+09, 15'LT.  |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER:  CME AUTOMATIC | ALIGNMENT: SR-315 B-001-0-23
PID: 110446 SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE:  1/24/22 | ELEVATION: 779.2 (MSL) EOB: 7.51t. PAGE
START: 9/13/23 END:  9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 72.6 LAT / LONG: 40.144619, -83.041233 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ |\, |REC[SAMPLE[ HP GRADATION (%) | ATTERBERG opoT | sos4 | BAcK
AND NOTES 779.2 RQD | ™ | (%) ID (tsfy{ erR [ cs| Fs | si [ cL | | P | P | we | CLASS(G) | ppm | FILL
13.0" ASPHALT (DRILLERS DESCRIPTION) e T
VERY STIFF TO HARD, BROWN, SILTY CLAY, SOME B = 3 L: =
SAND, TRACE TO SOME GRAVEL, DAMP TO MOIST T2 4 | 13| 78| ss1 |375| 8| 9 |12]41|30]|38 21 17| 19 |ABb(10)| 53 [y
7L
3 ) 7 NPAN
C 5 [ 11|83 | ss2 (375 - | - | - | -|-|-|-|-|24]Aa6DV)| - |55
4
B 4 I>N Y
3 <V
-9 T
B 5 | 13| 78 | Ss3 [400[23|15| 8 |30 |24|35|19| 16| 13 | A6b(6) | - |Iin]
L 6 <y
- 3 g L4
. 4 | 12| 89| ss4 (425 - | - | - | - | -|-|-1]-]22|a6bv| - [¥>"4
771.7 £OB 6 SNV S

STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 45B STATION / OFFSET: _ 30+88,13'LT. _ |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER:  CME AUTOMATIC ALIGNMENT: SR-315 B-002-0-23
PID: 110446  SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE: __ 1/24/22 | ELEVATION: _780.0 (MSL) EOB: 7.51t. PAGE
START: _ 9/13/23 END: __ 9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 72.6 LAT / LONG: 40.145338, -83.041587 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| | REC|SAMPLE| HP GRADATION (%) | ATTERBERG opoT | sos | Back
AND NOTES 780.0 RQD | "™ | (%) ID (tsfy{ erR [ cs| Fs | si [ cL | | P | P | we | CLASS(G) | ppm | FILL
13.0" ASPHALT (DRILLERS DESCRIPTION) 0 B i
. I
VERY STIFF, BROWN, SILTY CLAY, LITTLE TO SOME L o fL: »
GRAVEL, LITTLE SAND, DAMP TO MOIST 2 3 | 7 | 83| ss1 [250(25| 9 [10]32[24(37|20( 17| 17 | A6b(7) | 40 |
7L T
3 3 3 NPAN
C 4 4 | 11| 72| ss2 |400| - | - | -|-|-|-]-]-|21]a6b(v)| - |55
775.5 B 5 NP
HARD, BROWN, SILT AND CLAY, SOME GRAVEL, L 5 H4 SV
SOME SAND, DAMP B 6 5 13 | 72 SS-3 [425(131(20(10 (22|17 |31 |17 | 14| 10 | A6a(2) L RN
— 6 iz A
C 5 | 11|89 | ss4 [a25| - | - | -|-|-|-|-|-|15]|A6av)| - [¥>"4
7725 EOB 4 A

STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 45B STATION/ OFFSET:  33+69,17'RT.  |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER:  CME AUTOMATIC ALIGNMENT: SR-315 B-003-0-23
PID: 110446 SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE:  1/24/22 ELEVATION: 780.1 (MSL) EOB: 6.1 ft. PAGE
START: 9/13/23 END:  9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 72.6 LAT / LONG: 40.146085, -83.041851 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| | REC|SAMPLE| HP GRADATION (%) | ATTERBERG oDOT sos | BACK
AND NOTES 780.1 RQD | "™ | (%) ID (tsfy{ erR [ cs| Fs | si [ cL | | P | P | we | CLASS(G) | ppm | FILL
13.0" ASPHALT (DRILLERS DESCRIPTION) 00 C ]
DENSE TO VERY DENSE, GRAY AND BROWN, c;‘\ég = 15 ﬁ: 7
STONE FRAGMENTS WITH SAND, LITTLE SILT, 3 — 2 . i " 4>y
TRACE GLAY. DAMP s B 2213 42 | 78 | sS4 47 (19 11]16 | 7 [NPINP|NP| 7 | A1b(0)| 20 | <y
B ~ 3 T3 4>P
'q-[}q L 18 | 48 | 83 | SS-2 - |43 22|11 |17 | 7 [NP|NP|NP| 7 | A1-b(0) A
4
Doy B 22 I>M 4
A 6 <y
O — 5 Ay - |80 [ 83 | - [ -|-[-]-[-|-]1-[-[s6]Aatbw| - |55
K :f:)q 774.0 - >N
N - ot L - <
EOB 6%\;/\@/&\;/\;/\;/\;/\;/\;‘\;/\;/\;_1_ \A-1-bMA - =

POSSIBLE ENCOUNTER WITH LIMESTONE
COBBLE/BOULDER

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 458 STATION/ OFFSET:  36+92, 10'LT.  |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER:  CME AUTOMATIC ALIGNMENT: SR-315 B-004-0-23
PID: 110446 SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE:  1/24/22 ELEVATION: 778.6 (MSL) EOB: 7.5 1t. PAGE
START: 9/13/23 END:  9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 726 LAT / LONG: 40.146888, -83.042350 1 0F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ [\ [REC[SAMPLE| HP GRADATION (%) | ATTERBERG oboT | sos | BACK
AND NOTES 778.6 RQD | ™ | (%) ID (tsfy{ erR [ cs| Fs | si [ cL | | P | P | we | CLASS(G) | ppm | FILL
14.0" ASPHALT (DRILLERS DESCRIPTION) B ]
777.4 I
MEDIUM DENSE, BROWN, GRAVEL WITH SAND, =L - 18 f L 7
SILT, AND CLAY, DAMP i‘r'éf — 2 6 | 16 | 72 | 51 - - - - - - - 12 [ A2ew)| 33 |
oy 775.6 L 3 7 7 Lr\ 7
VERY STIFF, BROWN, SILT AND CLAY, SOME SAND, B 5 DA
LITTLE TO SOME GRAVEL, DAMP 4 6 5 15 | 72 SS-2 [4.00|24 (17 (16|22 21]|35|20| 15| 17 | A-6a(3) - g LI\ =
L N>y
L 3 <,V
. O 3 | 8| 78| ss3 [400| - | -|-|-|-|-|-]-|18]|A6av)| - |77
. | 4 <y
MEDIUM DENSE, BROWN, GRAVEL WITH SAND AND (3N E 7L
SILT, LITTLE GLAY. MOIST i -y . 5 . 11|78 | SS4 | - |31]18[17 |22 12|NP|NP|NP[ 15 | A2-4(0) | - |10
Q - EOR. a2 L g

STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 458 STATION/ OFFSET:  40+87,7'RT.  |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER:  CME AUTOMATIC ALIGNMENT: SR-315 B-005-0-23
PID: 110446 SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE:  1/24/22 | ELEVATION: 775.4 (MSL) EOB: 7.5 1t. PAGE
START: 9/13/23 END:  9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 726 LAT / LONG: 40.147920, -83.042788 1 0F 1
MATERIAL DESCRIPTION ELEV. DEPTHS sPT/| . |REC[SAMPLE] HP GRADATION (%) | ATTERBERG oDoT | so4 | BACK
AND NOTES 775.4 RQD | ™ | (%) ID (tsfy{ erR [ cs| Fs | si [ cL | | P | P | we | CLASS(G) | ppm | FILL
12.0" ASPHALT (DRILLERS DESCRIPTION) 744 B ]
VERY STIFF, BROWN AND DARK BROWN, SILT AND — 1 . SV
- »
8,';‘,%’ LITTLE TO SOME SAND, LITTLE GRAVEL, — 2 3 | 7 | 83| ss1 |275|17| 5 |13 |41 |24|33|20| 13| 20 | AGa(7) | 47 “{V P
7L T
3 5 3 >0y
C ., 3 | 7 | 89| ss2 [350|15[17|14|34|20|31|20[11]| 15 | A6a@) | - |5¥5
770.9 B 3 NP
VERY STIFF, BROWN, CLAY, SOME SILT, LITTLE - 5 I3 SV
SAND, TRACE GRAVEL, IRON STAINING, MOIST 269.4 L 3 3 7|67 883 275 - | - - | - | -] - -] |ATEM]| - |isrg
. N < v
LOOSE, BROWN, GRAVEL WITH SAND, SILT, AND i — 53 Th
CLAY, IRON STAINING, MOIST S 679 7l T SRS TR -1

STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




PROJECT: DEL-315-0.86 DRILLING FIRM / OPERATOR: NEAS / JL DRILL RIG: CME 45B STATION / OFFSET: __ 28+83, 11'LT.  |EXPLORATION ID
TYPE: SUBGRADE SAMPLING FIRM / LOGGER: NEAS / JL HAMMER: _ CME AUTOMATIC ALIGNMENT: CLP_JEWETT B-006-0-23
PID: 110446  SFN: DRILLING METHOD: 4.00" FA CALIBRATION DATE: _ 1/24/22 ELEVATION: 775.9 (MSL) EOB: 7.5t PAGE
START:  9/13/23 END: _ 9/13/23 SAMPLING METHOD: SPT ENERGY RATIO (%): 72.6 LAT / LONG: 40.148911, -83.043708 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/ | \_ |REC[SAMPLE| HP GRADATION (%) | ATTERBERG oDOT | sos4 | BACK
AND NOTES 775.9 RQD | ™ | (%) ID (tsfy{ R [ cs | Fs | si | e | | P | P | we |CLASS(G)| ppm | FILL
8.0" ASPHALT (DRILLERS DESCRIPTION) 775.2 L i
VERY STIFF, BROWN AND ORANGISH BROWN, SILT — 1 — A
AND CLAY, SOME SAND, LITTLE TO SOME GRAVEL, o 2 ThT
DAMP 2 3 8 | 67 | SS1 [350(16|10| 15|33 |26(32|18| 14| 17 | ABa(6) | 60 |<
7 7
313 4 NPON
L4 3 | 8 | 44| SS2 [400[25|17|14|24| 2034|1915 15 | A6a(3) - s
L 4 NN
L 2 <N
760.9 —° 3 | 11|61 | ss3 [400f - | - | -|-|-|-|-|-|[1]Aratav| - |To7
. | 6 <y
MEDIUM DENSE, BROWN, GRAVEL WITH SAND AND 9f;-‘q I o
SILT, LITTLE CLAY, DAMP M 2654 - 7 6ol BT SSA - B -

STANDARD ODOT LOG W/ SULFATES (8.5 X 11) - OH DOT.GDT - 10/3/23 10:13 - X:\ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\DEL-315-0.86\GINT FILES\DEL-315-0.86.GPJ

NOTES: GROUNDWATER NOT ENCOUNTERED DURING DRILLING. HOLE DID NOT CAVE. DRILLED AS STAKED.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: PLACED 0.5 BAG ASPHALT PATCH; SHOVELED SOIL CUTTINGS




BRCLSM JOR: 011-12121-T00

N

PRQJECT: DEL-315-0.86
TYFE: ROADWAY
B

10/26/09 END:

SANMPLING FIRM/ LOGGER:  BBCHM /[
DRILLING METHOD:

DRILLING FIRM / OPERATOR: _BBRCM/M WOLF I DRILLRIG: D50 AWRODS | STATION/ OFFSET: _ 4a
GODWIN | HAMMER.  SAFETY HAMMER | ALIGNMENT SR, 315 CENTERLINE

EXPLORATION ID)
B-037-0-08 |

| ELEVATION: 7705 (MSL)  EOB:

| PAGE

1027468 SARPLING METHOD:

SPT fHO2 | eNERGY RATIO (%61 32 {coord. 176456 N, 1818392 £

 1OF 2 |

HATERIAL DESCRIPTION

ELEV. SR/

ATTE

RBERG

DEETHS e R E; SAMPLE| HP - GRADA:IE;GQ}"IZJE}

*
E)
N

poct)

P

ASFHALT - 12 INCHES

7705 RQD - F - g 2| {sn 2l

~3
57]
4
h

7

gamp.

Possibde Fil: SHf brown SILTY CLAY, some fine sanid, brace
coarse sand, race fine gravel, few rects. danp.

Filii
NY

80 3142 22

1% ]

33

16

o
® o e e

783.5

[N
=
o,
Fd
]
=]
Lo

el

Lt

L
L]
L]
L]
L]

Loose brown GRAVEL WETH SAND, SILT ARD CLAY, few
roots; few lirmestone fragments. damp.

!
-~

ACE NS Fon

ik i
g
{5
0]
NI
oy
-
&

19

b I . o o . N ‘ i g

< OGN TYRPR L ECTR I 2URIT GG GRS

S Lo very-stff broen moltled with gy SILTY CLAY, little fine
o coarse sand, race fine gravel. few limestone fragmaents, few

peckets of ine te coarse sand, damp,

. W

SHALE, brewn. severely weathered. fow very th in imestone
layers,

ML A N 0 S N
7562 12§ Tpy 32 45 | SS5B SRR

e

[

- e 0 .F;

V

G CUREENT

b)
i
&
3
P

LIMESTONE, gray. mederately fo slighity weathered, strong to
wery steng. medium o thick bedding, slightly wystalline. shylditic.
cherty. dolomitic. fessiiiferous. slighlly vaggy, Tractdred to inwect,
ROD=85%. REC=54%.

- Faw smali {142%) drops of core barrel were noted between 155

ang 22.4%,
~L.ost water return at 27.4°

=i o= i = 136 AN
- RS e S R T S S e g

X o v W

Rock (W) Lowb

. N

327
O
€0
1D
4
=
o
wnd

R Y S SV S S N S O S0
R AR N SEAE N W AR AR S

o4

.

!
W

P
> <u
A b

CORE [+ ¢

KO-

[5%]

fr]
w3
i
[4x]
o

CORE

254 82 68 | NG29

ZORE

BRECEM IOB: 011-12121900

mMD:  7a041 | BRID:

| starT ann2ens b enp: oo

PG 2OF 2

MATERIAL DESCRIPTION
AND NOTES

SARPLE | HP SRADATIONM (%%

IR
e

ATTERBERG

pes)

L

LIMESTONE, gray. moderalely to slightly weathered, strong to
vy steng, med un to thick badding, slightly arystafing. shvledilic,
cherty, dolomitic. fossiliferous, slighiy wggy, fractured te intact,
RBOD=66%, REC=R4%,. (oonfinued

78] flofy § om i o 7% Lo oL
RO ; ; :

o

k3

g :

v IS

R
o

v

o
s

NO2-11

N A N WAy
BT SR P A A

3o

CORE (b
-
3

N R

5 A IN TSR S ORCTEV I BT TS GRR

ERSNY TGRS

- Encountered sespage at 1.4
- Encountered auger refusal al 14.4"
- Groundwater measured al 10.5" in boring pricy to caing.

NOTES:  SEE ARCKVE

_ABSNOONMENT METHODS. MATERIALS. QUANTITIES. SOIL CUTTINGS

DEL-315-0.86

STRUCTURE FOUNDATION EXPLORATION
S.R. 315 - RETAINING WALL NO. 2
STA.48+00 TO STA.53+00




BRCSM IO 011-12121-T00 BBGW

PROJECT: DEL-115-0.86 DRILLING FIRM /OPERATOR  BBECM/M WOLF | ORILL RIG: D50 AWRODS | STATION/OFFSET:  45+491 SORT JEXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM LOGGER: _BBCM /D GODWIN | HAMMER  BAFETY HAMMER | AUGNMENT. SR 315 CenTERiNeE | B-038-0-08
o BRI DRILLING METHOD: 325V HSA/NG2 | CALIBRATION DATE. 104300 |ELEVATION: 7723 (MSL) BoB 271t | PAGE
10/28/08  END. 1073008 | SAMPLING METHOD: SPT /NQ2 | SMERGY RATIO (%0 {coorn: 176588 N, 1818322 E 1OF 1 |
MATERIAL DESCRIPTION BB | eorus SPT/ . REC SAMPLE| HP |  GRADATION (%) | ATTERBERG MON, |

AND NOTES 7iuy ' RO T ey 0 Gl E R RN WELL |

ABEHALT - 12 INCHES &

B

il Mery-shiff 1o bard brown and re

fitthe t some fine to coarse sand. trace fine to coarse gravel, few
fimeztong fragments. damp.

F!kif
N

Pt
W e Lo

Al {H} 1

5 X P I M N S M 70 10
eI 2 it B AT B S IR IR B BN B PR Y

o

Danse o veny-densg rown and gray GRAVEL {shale and e L
imestone ragments), litlle to some fine to coarse sand, frace &, y -

E
)

G TR TR D T O S

dry. 70 yeaa | o =
LIMESTONE, brown and gy, slightly o roderately westhered, - g b
moderately srong bostrong, lamingted to thin bedding, oherdy, (00 .
slight hydrocarhon odor, containg zones with numerous shale ¥ 48 1N
pardings, faciured to moderately fractured, ROD=12%, . Tdeys T

REC=84%,

~ Lot water droulafion bebesen 12,1 and 13,8
-, = ¥.834 pst {Depth=0.0 to 8.5

3% 1R0RE -

c CLRBENT - O DOT GOT -

s AT L HO2B
Bl b
] 7572 '
LIMESTONE, gray. slighlly weathened, strong o very strong. g e
thick o very thick bedding, slighlly crystalline, fossiliferous, -
shdolitic, moderately to slighlly Faclured, ROD=58%. REC=ET%, T 17 -

¥
I
~ Lot waler relurn batween 1717 and 17,7 e
- Lost water return bele 235" - 15}
I
f
¥

- Dtwe batre] dropped from 235 e 245

RURTe2

Q=157
- O, = 15547 pgf {Depth=A9.5 to 20 43

j4e)
(&)

W28

1 7455 E LBz 2T,

- Encounterad auger refusel et BF
- Mo seepage noded priortorock coving.
- instatted grourndheater mondtaring wed

NOTES  SEE AHOWE
ABSNDONMEMT METHODS MATERIALS QUANTITIES: MCHITORMNG WELL




BRECAM OB 011-121219700 BEG‘W

PROJECT: DEL-315-0.08 DRILLING FIRM / OPERATOR.  BECM/M WOLF  |DRILLRIG:  DSJAWRODS | STATION/OFFSET,  50+595 51 RT JEXPLORATIONID,
TYPE: ROACWAY SAMPLING FIRM/LOGGER: _BBCM/ D, GODWIN | HAMMER:  SAFETY HAMMER | ALIGNMENT 3R 315 centerine | B-058-0.09 |
% B2 (. EIRILLING METHOD: 326" HBA S HOZ | CALBRATION DATE: : {etevanion: 77820480 EOR i | PAGE
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" { cOoRD: 176728
SPTY EC GAMPLE| HP | GRADATION (%) | ATTERRERG
ROD o iftsBion {onims : S R

1R T

BACK |
FILL |

START. 102708 ENMD. 10028008 SAMPLING METHOD: SPT INO2 | ENERGY RATIO (%
MATERIAL DESCRIPTION ELEV. ' H

AND NOTES 776.2

ASPHALT - 12 INCHES %

CFill: Dense brown GRAVEL WITH SAND, iitle sit. bace day. 250t A -t
few fimestons Fagmants, dry. oy

OEPTHS

PSR ER ‘s v
[T v IR B T B ST

s

[
<

E}!

ity

~f

i

L3

1.3
I S A
& g
b

Possible Fill Very-dense GRAVEL tragmentad limestone). fitle 75
tosorme fine o coarse sand, Face silt, dry. PN

Ay r g
rA

--"5,\\r £ -;BA ('35 (ﬂ'\s‘/\‘ d:\'\g‘(x o

E—

e M e M X

. .

r.:i_ ot S 5 V‘J" -"‘!

s{ W TT0Z TR g - w
LS T A T T T T ek

LIMESTONE, oray. modarately to highly weathered, strong te

A e Wb

§

A - . . ; - : k P
~§ very strong, mediuimiio thick bedding, factured, RQD=0%, : — 7 M4 oOpE
& REC=40%. S
,,:: } gmmnn 3 i ; :;\?“ i
‘” - Few small (172" drops of core barrel were noled bebyesn 8.1 { Fe¥ F
< and 12.8. - o RS
= ek 10 7ol
o 1 ' M5 CORE W7 w7
& - 11 ? 51l 5
& } -~ j LA SRR
o L 4 4 I
% - 7554 - Th Tk
Z} LIMESTONE, brown and gray, moderstely to sightly weathered, 1 s RN
#§ moderately to very strong. laminated tothin bedding, charty, slight : 14 - i ’} o
“} hydrocarbon odor, numerous shale parings. moderately to highly B ]

fractured, ROD=26%. REC=83%.

b o

<Lost waler returm a8t 135"
~ 3 = 20,008 pat {Depth= 153" to 15.87

NO2-6 CORE

<
PR S S

T N W

LIMESTONE, gray. slighlty weatherad, shrong to very sthong,
laminatad tothick bedding, Tossiliferaus, sightly orystaline, fow
shale parfings, FUD=85%, REC=TE%

NC2-7 CORE

2
b
)
$3
E
EARS
1o
&
}_:'.i
&
o
T

i
>
3]

Y LG
b LS T

o W

L

Yo W

MO8 CORE

;o
e "’i!\. £ '-531' £ -ﬁﬁ £ '\‘«A . &

e

£ ""2{\. L. -331' E -ﬁﬁ t'.ﬂ"\‘«A - A
¥

¥ oy
4

-
- ]
L
LA

L}

A

- Znvountered auger refusal at B0
- Mo segpage noded prior fo corng,
~ Lost water relur below 135

HOTES: Sk ARCHE
ABSMOCHMENT METHODS MATERIALS CUANTITIES: S0l CUTTIMNGE
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MASON-deVERTEUIL GEOTECHNICAL SERVICES, 6035 HUNTLEY ROAD, COLUMBUS, OHIO 43229, 614/888-0576

- 4 M-V
Client: Dodson-Lindblom Associates, Inc. Project: Bridge DEL-315-0087 over Bartholomew Run Job No91229
LOG OF Boring B- Location: _Sta 45+62, 7,8 left of ¢ [ Date Drited: _g-51-91 STANDARD PENETRATION (W)
S ¢ ol MPLE & .
< 9. IR.¢x “i | warter Water seepage at: None GRADATION ©
E?ﬁ S8 E§3§§ ’Zo'm §§§% OBSERVATIONS: \Waterlevelatcompletion: 2.9' (within hollow stem) L
$c| g SRS § > |p|3HES 3.1' (with hollow ﬁo 6|l ] MOISTURE CONTENT - %
s KRSEYsE E DESCRIFTION removed) Flals21518] ~ Netursl  LL
772.6 . RIR|RIR|R|R 10 20 30 40
Asphaltic concrete thickness - 13"
1 Aggregate base - 10"
Lol 7707 2013 4! - geree 7
h FILL: Very dense, gray limestone fragments P
357691 HiA
B! '2|5 0y, __ | Possible FILL: Very stiff, brown SILTY CLAY ) .
16 (A-6a), some fine to coarse sand, trace I
54 gravel; damp
6.0 766.6
) 9 10 ) Hard, brown SILTY CLAY (A-6a), some fine to coarse ’ &
4 3, 3 4.5+ gand, little gravel; damp 5 |17|—|18]|3228 L J00E Zmanncyk
N
N
] @ 8.5' - 9.2', with numerous limestone fragments N
0.21763.4 |528® 544 Auger refusal @ 9.0’ ™
'6_ LIMESTONE, gray, hard, fine to medium grain, thick-
bedded, solid, horizontal fractures and
R joints throughout (most of horizontal
i fractures caused by coring)
CORE| RECH RQD @ 10.7' - 19.2', fossiliferous
] 72" | 71" |i52%)
15+ 1
1 CORE REC|| RQD
] 44" 44"|75%
19.2] 753.4
2(')_ Bottom of Boring - 19.2' |
1 Notes:
Used hollow stem augers - 0.0' - 9.0!
4 Used NX core barrel - 9.0" - 19.2"




MASON-deVERTEUIL GEOTECHNICAL SERVICES, 6035 HUNTLEY ROAD, COLUMBUS, OHIO 43228, 614/888-0576

‘ . M-V
Client: Dodson-Lindblom Associates, Inc. Project: Bridge DEL-315-0087 over Bartholomew Run Job N0 31229
LOG QF Boring 3-2 Locstion: Sta 46+04, 7.7' right of ¢ [ Date Drited:~-8-21-391 STAND%ﬁ’zxi/\e(f,r‘mnomm
< s ol |SAMPLE] @ -
S < Ol LW Water seepage at:  None (o]
EE ':E &:23§§ uNJO'(,, %%E%\ (??STEE:VAT/ONS- Water level at completion: 8.0' (within holloy stGéqnff’AnON 10 20 30 40
375 EE gg;gs > m§&§=— . 8.5! (with hollow stel il N MOISTURE CONTENT - %
o & SEYSE E DESCRIPTION " removed) 23IsIei5I8] & Naturel LL
77418 RIR|R|R|R|R 10 20 30 40
° Asphaltic concrete thickness - 16"
] crons B Aggregate base thickness - 9" BE £5
2.4 769.7 L
: - FILL: Asphalt fragments //
351 768.3 H
] 9‘2 8§, 45 Hard, brown SILTY CLAY (A-6a), some fine to coarse 8lial—I21132l25 . *_m/ N
0 : sand, little gravel; contains limestone fragments; T
54 damp 7 P
5.7 766.) : ~ g 50+
3y 333 Very dense, gray LIMESTONE fragments
] 503 (highly weathered limestone bedrock, in-place)
| 500G 1 | 4 50+
1O -
' 8- 7600 | 50 {2 | 5 Auger refusal @ 11.8' : ‘¢ 50
18] LIMESTONE, gray, hard, fine grain, thick bedded,
| solid, horizontal fractures and joints
0402'3.5 ?l':.? 2R3°99 common (most of horizontal fractures
E & caused by coring)
154 @ 11:.8' - 12.1', and 14.3" - 15.3", badly broken ]
@ 12.1' - 21.8", fossiliferous
E @ 15.7', 0.05' thick clay seam
] core! Rec|| raD
E | 55" | 55"||56%
20 E
CORE| REC|IRQD @ 20.5', black lamination
1 23" | 207}|187%
218 750.0
§ Bottom of Boring - 21.8'
1 Notes: .
4 Used hollow stem augers — 0.0' - 11.8'
25 Used NX core barrel - 11.8' - 21.8'




APPENDIX C

GEOTECHNICAL SUBGRADE ANALYSIS SPREADSHEETS




ENTIRE PROJECT




OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION /12032

OHIO DEPARTMENT OF TRANSPORTATION

OFFICE OF GEOTECHNICAL ENGINEERING

PLAN SUBGRADES
Geotechnical Design Manual Section 600

Instructions: Enter data in the shaded cells only.

(Enter state route number, project description,county, consultant's name,
prepared by name, and date prepared. This information will be transferred
to all other sheets. The date prepared must be entered in the appropriate
cell on this sheet to remove these instructions prior to printing.)

DEL-315-0.86
110446
Roadway improvement , replacement the culver headwall located at the intersection
between Jewett Rd and Olentangy river road- Entire Project

NEAS, INC

Prepared By: Derar M Tarawneh
Date prepared: Tuesday, September 26, 2023

Chunmei (Melinda) He, Ph.D., P.E.
2800 Corporate Exchange Drive
Suite 240

Columbus, OH 43231
614.714.0299 Ext 111
che@neasinc.com

NO. OF BORINGS: 6



OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION y—

Proposed

Boring Subgrade

# BoringID Alignment Station Offset i Drill Rig EL. EL

1 |B-001-0-23 Olentangy Rd/ SR315| 28+09 | 15 Lt CME 45B 73 779.2 777.7
2 |B-002-0-23 Olentangy Rd/ SR315| 30+88 | 13 Lt CME 45B 73 780.0 778.5
3 |B-003-0-23 Olentangy Rd/ SR315| 33+69 | 17 Rt CME 45B 73 780.1 778.6
4 |B-004-0-23 Olentangy Rd/ SR315| 36+92 10 Lt CME 45B 73 778.6 777.1
5 |B-005-0-23 Olentangy Rd/ SR315| 40+87 7 Rt CME 45B 73 775.4 773.9
6 |B-006-0-23 Jewett Road 28+83 11 Lt CME 45B 73 775.9 774.4




OHIO DEPARTMENT OF

Subgrade Analysis

TRANSPORTATION yp—
Sample Subgrade Standard Excavate and Replace .
Boring | Sample P uog . Physical Characteristics Moisture Ohio DOT Sulfate Problem xeav P Recommendation
Depth Depth Penetration | HP (Item 204) .
(tsf) Content (Enter depth in
From| To | From| To Ngo | Neov LL | PL| PI | %Silt | % Clay | P200 ] Mc | Mgpr | Class | GI (ppm) Unsuitable | Unstable | Unsuitable | Unstable inches)
B SS-1 15 1] 3.0 0.0 1.5 13 3.751 38| 21| 17 41 30 71 19 16 A-6b 10 53 Ngo & Mc 12"
001-0 SS-2 3.0| 45 1.5 3.0 11 3.75 24 16 A-6b 16 Ngo & Mc
23 SS-3 45 ] 6.0 3.0 4.5 13 4 |35]19| 16 30 24 54 13 16 A-6b 6
SS-4 6.0 | 75| 4.5 6.0 12 11 | 4.25 22 16 A-6b | 16
B SS-1 15| 3.0]| 0.0 1.5 7 25]137]20]| 17 32 24 56 17 16 A-6b 7 40 Nso 15"
002-0 SS-2 30| 45| 15 3.0 11 4 21 16 A-6b | 16 Neo & Mc
23 SS-3 451 6.0 | 3.0 4.5 13 4251311171 14 22 17 39 10 14 A-6a 2
SS-4 6.0 75| 45 6.0 11 7 4.25 IS 14 A-6a | 10
B SS-1 15| 3.0 | 0.0 1.5 42 NP|NP|NP] 16 7 23 7 6 A-1-b| O 20
003-0 SS-2 3.0 45 1.5 3.0 48 NP | NP | NP 17 7 24 7 6 A-1-b 0
23 SS-3 45| 55| 3.0 4.0 50 6 6 A-1-b| O
SS-4 6.0 | 6.1 | 4.5 4.6 50 30 6 A-l1-b| O
B SS-1 15| 3.0]| 0.0 1.5 16 12 10 JA26| 4 33
004-0 SS-2 30| 45| 15 3.0 15 4 |35]20| 15 22 21 43 17 15 A-6a 3
23 SS-3 451 6.0 | 3.0 4.5 8 4 18 14 A-6a | 10
SS-4 60| 75| 45 6.0 11 8 NP| NP|NP] 22 12 34 15 10 | A-2-4
B SS-1 15| 3.0 | 0.0 1.5 7 2751 33] 20| 13 41 24 65 20 15 A-6a 47 Neo & Mc 15"
005-0 SS-2 3.0] 45 1.5 3.0 7 35131120 11 34 20 54 15 15 A-6a 4 Neo
23 SS-3 45 6.0 30 | 45 7 2.75 24 18 | A-7-6| 16
SS-4 6.0 75| 45 6.0 5 5 17 10 JA26| 4
B SS-1 15| 3.0| 0.0 1.5 8 35132 18|14 33 26 59 17 14 A-6a 6 60 Neo & Mc 12"
006-0 SS-2 30| 45| 15 3.0 8 4 |34]19| 15 24 20 44 15 14 A-6a 3 Neo
23 SS-3 451 6.0 | 3.0 4.5 11 4 14 14 A-6a | 10
SS-4 60| 75| 45 6.0 18 8 13 10 JA24] 0O
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County-Route-Section:
No. of Borings:

Geotechnical Consultant:
Prepared By:
Date prepared:

PID:

6

NEAS,

9/26/2

110446

DEL-315-0.86

INC

023

Derar M Tarawneh

Subgrade Analysis

2/11/2022

Chemical Stabilization Options

Excavate and Replace
Stabilization Options

Global Geotextile
320 Rubblize & Roll N .
ooe ° ° Average(N60L): 12" DeSIgn 7
206 Cement Stabilization Option Average(HP): 0" CBR
Global Geogrid

Lime Stabilizati N

ime Stabilization o Average(N60L): o
206 Depth 12" Average(HP): o"

% Samples within 6 feet of subgrade

Excavate and Replace

% Proposed Subgrade Surface

Neo< 5 4% HP< 0.5 0% at Surface
Ngo< 12 54% 0.5<HP<1 0% .
2 u 2 Average 0" Unstable & Unsuitable 67%
12 < Ng< 15 17% 1<HP=<2 0%
Ngo 2 20 17% HP>2 67% .
= > > Maximum o" Unstable 67%
M+ 21%
Rock 0% . " )
Minimum 0 Unsuitable 0%
Unsuitable 0%
Neo [\ HP LL PL Pl Silt Clay P 200 Mc Mopr
Average 17 12 3.70 34 19 15 28 19 47 15 13
Maximum 50 30 4.25 38 21 17 41 30 71 24 18 16
Minimum 5 5 2.50 31 17 11 16 7 23 1 6 0

(elr]o) eI Rock A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-3

Classification Counts by Sample

A-3a A-4a A-4b

A-5 A-6a A-6b A-7-5 A-7-6 A-8a A-8b

Totals

Count | o 0 4 2 0 2 0 0 0 0 0 0 9 6 0 1 0 0 24
Percent | o% | o% | 17% | 8% 0% 8% 0% | 0% | 0% | 0% | 0% | 0% | 38% | 25% | 0% | 4% | 0% | 0% 100%
% Rock| Granular|Cohesive| 0% 33% 67% 100%
Surface Class Count | o 0 2 0 0 1 0 0 0 0 0 0 5 4 0 0 0 0 12
Surface Class Percent | 0% | o% | 17% | o% 0% 8% | 0% | 0% | o% | 0% | 0% | 0% | 42% | 33% | 0% | o% | 0% | 0% 100%
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Fig. 600-1 — Subgrade Stabilization
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OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION /12032

OHIO DEPARTMENT OF TRANSPORTATION

OFFICE OF GEOTECHNICAL ENGINEERING

PLAN SUBGRADES
Geotechnical Design Manual Section 600

Instructions: Enter data in the shaded cells only.

(Enter state route number, project description,county, consultant's name,
prepared by name, and date prepared. This information will be transferred
to all other sheets. The date prepared must be entered in the appropriate
cell on this sheet to remove these instructions prior to printing.)

DEL-315-0.86
110446
Roadway improvement , replacement the culver headwall located at the intersection
between Jewett Rd and Olentangy river road- Olentangy Rd/SR 315

NEAS, INC

Prepared By: Derar M Tarawneh
Date prepared: Tuesday, September 26, 2023

Chunmei (Melinda) He, Ph.D., P.E.
2800 Corporate Exchange Drive
Suite 240

Columbus, OH 43231
614.714.0299 Ext 111
che@neasinc.com

NO. OF BORINGS: 5



OHIO DEPARTMENT OF Subgrade Analysis
TRANSPORTATION y—

Proposed

Subgrade
# BoringID Alignment Station Offset i Drill Rig o EL
1 |[B-001-0-23 Olentangy Rd/ SR315| 28+09 | 15 Lt CME 45B 73 779.2 777.7
2 |B-002-0-23 Olentangy Rd/ SR315| 30+88| 13 Lt CME 45B 73 780.0 778.5
3 |B-003-0-23 Olentangy Rd/ SR315| 33+69 | 17 Rt CME 45B 73 780.1 778.6
4 |B-004-0-23 Olentangy Rd/ SR315| 36+92 10 Lt CME 45B 73 778.6 777.1
5 |B-005-0-23 Olentangy Rd/ SR315 40+87 7 Rt CME 45B 73 775.4 773.9




OHIO DEPARTMENT OF

Subgrade Analysis

TRANSPORTATION yp—
Sample Subgrade Standard Excavate and Replace .
Boring | Sample P uog . Physical Characteristics Moisture Ohio DOT Sulfate Problem xeav P Recommendation
Depth Depth Penetration | HP (Item 204) .
(tsf) Content (Enter depth in
From| To | From| To Ngo | Neow LL | PL| PI | %Silt | % Clay | P200 ] Mc | Mgpr | Class | GI (ppm) Unsuitable | Unstable | Unsuitable | Unstable inches)
B SS-1 15 1] 3.0 0.0 1.5 13 3.751 38| 21| 17 41 30 71 19 16 A-6b 10 53 Ngo & Mc 12"
001-0 SS-2 3.0| 45 1.5 3.0 11 3.75 24 16 A-6b 16 Ngo & Mc
23 SS-3 45 ] 6.0 3.0 4.5 13 4 |35]19| 16 30 24 54 13 16 A-6b 6
SS-4 6.0 | 75| 4.5 6.0 12 11 | 4.25 22 16 A-6b | 16
B SS-1 15| 3.0]| 0.0 1.5 7 25]137]20]| 17 32 24 56 17 16 A-6b 7 40 Nso 15"
002-0 SS-2 30| 45| 15 3.0 11 4 21 16 A-6b | 16 Neo & Mc
23 SS-3 451 6.0 | 3.0 4.5 13 4251311171 14 22 17 39 10 14 A-6a 2
SS-4 6.0 75| 45 6.0 11 7 4.25 IS 14 A-6a | 10
B SS-1 15| 3.0 | 0.0 1.5 42 NP|NP|NP] 16 7 23 7 6 A-1-b| O 20
003-0 SS-2 3.0 45 1.5 3.0 48 NP | NP | NP 17 7 24 7 6 A-1-b 0
23 SS-3 45| 55| 3.0 4.0 50 6 6 A-1-b| O
SS-4 6.0 | 6.1 | 4.5 4.6 50 30 6 A-l1-b| O
B SS-1 15| 3.0]| 0.0 1.5 16 12 10 JA26| 4 33
004-0 SS-2 30| 45| 15 3.0 15 4 |35]20| 15 22 21 43 17 15 A-6a 3
23 SS-3 451 6.0 | 3.0 4.5 8 4 18 14 A-6a | 10
SS-4 60| 75| 45 6.0 11 8 NP| NP|NP] 22 12 34 15 10 | A-2-4
B SS-1 15| 3.0 | 0.0 1.5 7 2751 33] 20| 13 41 24 65 20 15 A-6a 47 Neo & Mc 15"
005-0 SS-2 3.0] 45 1.5 3.0 7 35131120 11 34 20 54 15 15 A-6a 4 Neo
23 SS-3 45 6.0 30 | 45 7 2.75 24 18 | A-7-6| 16
SS-4 6.0 75| 45 6.0 5 5 17 10 JA26| 4
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County-Route-Section:
No. of Borings:

Geotechnical Consultant:
Prepared By:
Date prepared:

PID:

110446

DEL-315-0.86
5

NEAS, INC

Derar M Tarawneh

9/26/2023

Subgrade Analysis

2/11/2022

Chemical Stabilization Options

Excavate and Replace
Stabilization Options

Global Geotextile
320 Rubblize & Roll Opti .
L ° ption Average(N60L): 12" DeSIgn 7
206 Cement Stabilization Option Average(HP): 0" CBR
Global Geogrid

Lime Stabilizati N

ime Stabilization o Average(N60L): o
206 Depth 12" Average(HP): 0"

% Samples within 6 feet of subgrade

Excavate and Replace

% Proposed Subgrade Surface

Neo< 5 5% HP< 0.5 0% at Surface
Ngo< 12 50% 0.5<HP<1 0% .
2 u 2 Average 0" Unstable & Unsuitable 60%
12 < Ng< 15 20% 1<HP=<2 0%
Ngo 2 20 20% HP>2 65% .
= > > Maximum o" Unstable 60%
M+ 20%
Rock 0% - " :
Minimum 0 Unsuitable 0%
Unsuitable 0%
Neo [\ HP LL PL Pl Silt Clay P 200 Mc Mopr
Average 18 12 3.67 34 20 15 28 19 46 15 13
Maximum 50 30 4.25 38 21 17 41 30 71 24 18 16
Minimum 5 5 2.50 31 17 11 16 7 23 1 6 0

(elr]o) eI Rock A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-3

Classification Counts by Sample

A-3a A-4a A-4b

A-5 A-6a A-6b A-7-5 A-7-6 A-8a A-8b

Totals

Count | o 0 4 1 0 2 0 0 0 0 0 0 6 6 0 1 0 0 20
Percent | o% | o% | 20% | 5% 0% 0% | 0% | 0% | 0% | 0% | 0% | 0% | 30% | 30% | 0% | 5% | 0% | 0% 100%
% Rock| Granular|Cohesive| 0% 35% 65% 100%
Surface Class Count | o 0 2 0 0 1 0 0 0 0 0 0 3 4 0 0 0 0 10
Surface Class Percent | 0% | o% | 20% | o% 0% 10% | 0% | 0% | o% | o% | 0% | 0% | 30% | a0% | 0% | o% | 0% | 0% 100%
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Fig. 600-1 — Subgrade Stabilization
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: I : I : I I I : I I I : I I I :
N60 (b|ows/ft)0 2 4 6 8 10 12 15
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OVERRIDE TABLE
Calculated Average New Values Check to Override Average HP —
3.67 0.50 l:‘ HP Average N60|.
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OHIO DEPARTMENT OF TRANSPORTATION

OFFICE OF GEOTECHNICAL ENGINEERING

PLAN SUBGRADES
Geotechnical Design Manual Section 600

Instructions: Enter data in the shaded cells only.

(Enter state route number, project description,county, consultant's name,
prepared by name, and date prepared. This information will be transferred
to all other sheets. The date prepared must be entered in the appropriate
cell on this sheet to remove these instructions prior to printing.)

DEL-315-0.86
110446
Roadway improvement , replacement the culver headwall located at the intersection
between Jewett Rd and Olentangy river road- Jewett Road

NEAS, INC

Prepared By: Derar M Tarawneh
Date prepared: Tuesday, September 26, 2023

Chunmei (Melinda) He, Ph.D., P.E.
2800 Corporate Exchange Drive
Suite 240

Columbus, OH 43231
614.714.0299 Ext 111
che@neasinc.com

NO. OF BORINGS: 1
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Proposed
Boring Subgrade

# BoringID Alignment Station Offset Dir Drill Rig EL. EL
Jewett Road CME 45B
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Subgrade Analysis

TRANSPORTATION /2000
Sample Subgrade Standard Excavate and Replace .
Boring | Sample P uog . Physical Characteristics Moisture Ohio DOT | Sulfate Problem xeav P Recommendation
Depth Depth Penetration | HP (Item 204) .
(tsf) Content (Enter depth in
From| To | From| To Ngo | Neow LL | PL| PI | %Silt | % Clay | P200 ] Mc | Mgpr | Class | GI (ppm) Unsuitable | Unstable | Unsuitable | Unstable inches)
B SS-1 15 1] 3.0 0.0 1.5 8 35]132]|18] 14 33 26 59 17 14 A-6a 6 60 Ngo & Mc 12"
006-0 SS-2 3.0| 45 1.5 3.0 8 4 341 19| 15 24 20 44 15 14 A-6a 3 Nso
23 SS-3 45 | 6.0 3.0 45 11 4 14 14 A-6a 10
SS-4 60| 7.5 4.5 6.0 18 8 13 10 A-2-4 0
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PID:

County-Route-Section:

No. of Borings:

Geotechnical Consultant:

Prepared By:
Date prepared:

110446

DEL-315-0.86
1

NEAS, INC
Derar M Tarawneh
9/26/2023

Subgrade Analysis

2/11/2022

Chemical Stabilization Options

Excavate and Replace
Stabilization Options

Global Geotextile
320 Rubblize & Roll N .
ooe ° ° Average(N60L): 12" DeSIgn 8
206 Cement Stabilization Option Average(HP): 0" CBR
Global Geogrid

Lime Stabilizati N

ime Stabilization o Average(N60L): o
206 Depth 14" Average(HP): o"

% Samples within 6 feet of subgrade

Excavate and Replace

% Proposed Subgrade Surface

Neo< 5 0% HP< 0.5 0% at Surface
Ngo< 12 75% 0.5<HP<1 0% .
2 2 2 Average 0" Unstable & Unsuitable 100%
12 < Ng< 15 0% 1<HP<2 0%
Ngo 2 20 0% HP>2 75% .
= -~ > Maximum o" Unstable 100%
M+ 25%
Rock 0% - " :
Minimum 0 Unsuitable 0%
Unsuitable 0%
Neo [\ HP LL PL Pl Silt Clay P 200 Mc Mopr
Average 11 8 3.83 33 19 15 29 23 52 15 13
Maximum 18 8 4.00 34 19 15 33 26 59 17 14 10
Minimum 8 8 3.50 32 18 14 24 20 44 13 10 0

(elr]o) eI Rock A-1-a A-1-b A-2-4 A-2-5 A-2-6 A-2-7 A-3

Classification Counts by Sample

A-3a A-4a A-4b

A-5 A-6a A-6b A-7-5 A-7-6 A-8a A-8b

Totals

Count | o 0 0 1 0 0 0 0 0 0 0 0 3 0 0 0 0 0 4
Percent | o% | o% | o% | 25% 0% 0% 0% | 0% | 0% | 0% | 0% | 0% | 75% | 0% | 0% | 0% | 0% | 0% 100%
% Rock|Granular|Cohesive| 0% 25% 75% 100%
Surface Class Count | o 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 2
Surface Class Percent | 0% | o% | o% | o% 0% 0% | 0% | 0% | o% | 0% | 0% | 0% |100%| 0% | 0% | o% | 0% | 0% 100%
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Fig. 600-1 — Subgrade Stabilization
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