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EXECUTIVE SUMMARY

This report includes the findings of the subsurface exploration performed for the proposed roadway project
on Interstate Route 75 (IR75) in Warren and Montgomery Counties. Phase 1 of the project includes
replacement of the existing pavement and the addition of a 4"-lane, extending approximately 3.4 miles along
the mainline of IR75. It also includes widening and full depth pavement replacement along approximate 1,100
linear feet of IR75 Ramp H and 700 linear feet of Ramp S as well as minor tie-in segments of Ramps J, M, P, and
V. The purpose of this exploration was to 1) determine the subsurface conditions to the depths of the borings,
2) evaluate the engineering characteristics of the subsurface materials, and 3) provide recommendations for
the proposed improvements and design using the results of this field exploration.

The subsurface conditions were determined by performing a total of fifty-three (53) borings designated as B-
001-0-23 through B-053-0-23 (i.e. B-001 through B-053) and twenty-four (24) pavement cores designated as
X-001-0-23 through X-024-0-23 (i.e. X-001 through X-024). Three (3) additional borings, designated B-017-1-
25, B-017-2-25, and B-040-1-25, (i.e. B-017-1, B-017-2, and B-040-1) were performed on Ramps H and S. Lastly,
three (3) test pits, designated TP-028-1-25, TP-029-2-25, and TP-033-1-25, were performed by ODOT in the
IR75 median. In general, the borings encountered 17 to 23 inches of pavement materials (asphalt, concrete,
and aggregate base). Borings located outside the pavement in the median encountered 3 to 10 inches of
topsoil. Test pits performed in the median encountered 3 to 3.5 inches of topsoil. Pavement cores located
outside the travel lanes in the paved shoulder generally encountered 10 to 16 inches, except for 19 inches at
B-001, of pavement materials (asphalt over aggregate base). Steel reinforcing bars were encountered within
the concrete in some of the cores (e.g., B-012, see photo in core report in Appendix ). Beneath the pavement
materials and topsoil, the borings encountered existing fill/possible fill to depths ranging from 1.5 feet to the
bottom of the borings. The fill/possible fill was predominantly stiff to hard cohesive materials (A-4a, A-4b, A-
6a, and A-6b) with occasional medium dense to dense granular materials (A-2-4, A-2-6 and A-1-b). These
granular materials may be undercut backfill. Severely weathered shale and limestone fragments were noted
within the fill and portions of the fill in other borings were slightly to moderately organic. Underlying the
surficial materials and/or fill/possible fill, the borings encountered predominantly stiff to hard natural cohesive
soils (A-4a, A-4b, A-6a, and A-6b). Natural soil similar to severely weathered to decomposed bedrock was
encountered in several borings. Slightly to moderately organic soils were encountered as noted on the boring
logs. Auger chatter, difficult drilling, and/or possible cobbles/boulders were reported at various depths in the
borings. Below the surficial material, test pits encountered predominantly very stiff to hard cohesive soils (A-
6a, A-2-4), with slightly organic soil encountered near the surface in TP-028-1-25 and TP-033-1-25. Cobbles and
boulders were encountered in TP-028-1-25 from a depth of 0.3 to 4.0 feet (i.e. to top of rock). Free
groundwater was not observed in any of the borings or test pits during drilling or upon completion of
drilling/prior to backfilling. See the individual boring logs in Appendix | for more details.
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Bedrock was encountered in seventeen (17) borings and all three (3) test pits, with top of rock noted at depths
ranging from 0.4 to 6.0 feet. The bedrock was predominantly described as interbedded shale and limestone
and shale. Auger refusal was encountered in five borings within the bedrock at depths ranging from 3.1 to 4.6
feet and sampler refusal was encountered within the bedrock in those borings and several others.

Subgrade analysis was performed in accordance with the Ohio Department of Transportation (ODOT)
Geotechnical Design Manual (GDM) Section 600 and resulted in an average design California Bearing Ratio
(CBR) of 7 for the project. Unsuitable silt (A-4b) subgrade was identified in borings B-015, B-020, and B-022
(approximately MOT-75 Centerline Stations 26+00, 42+00, and 49+50) that will require Item 204 Excavation
and Replacement or Item 206 Cement Stabilization. See the report for details. Unsuitable rock subgrade was
identified in borings B-028, B-029, B-031, B-033, B-034, and B-035 (approximately MOT-75 Centerline Stations
67+00, 69+50, 73+00, 77+00, 79+00, and 83+50) that will require Item 204 Excavation and Replacement per
CMS 204.05.

Global stabilization is required for the entire project since this is an interstate highway with project length
more than 1-mile, as per ODOT GDM Section 605. Results of the subgrade analysis identified Iltem 320 Rubblize
and Roll as a suitable alternative for subgrade stabilization of the existing pavement areas. Item 206 Cement
Stabilization, 14” Depth is recommended for global subgrade stabilization for the pavement widening along
mainline with the exception of areas recommended for Item 204 Excavation and Replacement of unsuitable
rock subgrade and adjacent (transition) areas of shallow rock, as discussed in the report, where the top of rock,
or where shallow rock fill can’t be broken down adequately, is within 6 inches of the stabilized depth and could
potentially damage the reclaimer as well as areas of unsuitable silt subgrade which require Item 204 Excavation
and Replacement or Item 206 Cement Stabilization, 14” Depth as discussed in the report. As an alternative to
the varying depth Item 204 undercuts in the area of shallow-rock roughly between Mainline Stations 65+50
and 86+00, for plan purposes consider a uniform undercut depth of 12-inch Item 204 excavation and
replacement between the estimated station range of Sta 65+50 to 86+00 for unsuitable rock subgrade and
unstable subgrade with bedrock too shallow for use of Item 206 Cement Stabilization, 12” Depth. Actual limits
should be determined by the Engineer at the time of construction based on subgrade and undercut
observations. Item 206 Cement Stabilization, 14” Depth is also recommended for global subgrade stabilization
for the full depth pavement replacement and widening along Ramps H and S. The subgrade analysis
spreadsheet is presented Appendix Ill. Note that greater depth (Item 206 Cement Stabilization, 14” Depth) is
required in areas unsuitable silt subgrade if utilized in lieu of Item 204 Excavation and Replacement.

In addition, rock fill (described as severely weathered shale) was encountered within the proposed stabilization
depth in boring B-020. Item 204 Excavation and Replacement method is recommended for treatment of the
unsuitable silt subgrade in the vicinity of this boring for planning purposes as it may not be feasible to
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chemically stabilize the rock fill unless it can be plowed, disced, scarified, and broken down to a soil-like state.
See the report for details.

The proposed new embankment fill construction will include placement of new embankment fill on the existing
embankment(s). Within the areas of planned new embankment fill the existing embankment(s) are typically
4H:1V or flatter, 20 feet or less in height, and appear to be stable. Where new fill will be placed on the existing
slopes, the new fill should be benched in accordance with ODOT CMS 203.05. However, Special Benching per
ODOT GDM Section 800 is recommended for fill placement on slopes steeper than 2H:1V as discussed below.

Sidehill silver fills are planned along southbound IR 75 as shown on cross sections between STA 85+00 to STA
93+50, where the existing embankment slopes are roughly 2H:1V. Special benching is recommended for these
sidehill silver fills to “knit” the proposed and existing embankment together. The special benching should be
shown on the cross-sections and pay quantities for both excavation and embankment for the benched area
added to the plan General Quantities (separate from standard excavation and embankment).
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1.0 INTRODUCTION AND PROJECT DESCRIPTION

This report presents the findings and recommendations of the geotechnical exploration for the proposed
roadway project on Interstate Route 75 (IR75) in Warren and Montgomery Counties. Phase 1 of the project
includes replacement of the existing pavement and the addition of a 4"-lane, extending approximately 3.4
miles along the mainline of IR75. It also includes widening and full depth pavement replacement of
approximately 1,100 linear feet along IR75 Ramp H and approximately 700 feet along Ramp S as well as minor
tie-in segments of Ramps J, M, P, and V. The exploration has been performed essentially in accordance with
DLZ Ohio, Inc.’s (DLZ’s) proposal for the subsurface exploration dated May 30, 2023 and proposal for
modification dated April 1, 2025 (for Ramp H and S exploration).

The purpose of this exploration was to 1) determine the subsurface conditions to the depths of the borings, 2)
evaluate the engineering characteristics of the subsurface materials, and 3) provide recommendations for the
proposed improvements and design using the results of this field exploration.

The geotechnical engineer has planned and supervised the performance of the geotechnical engineering
services, considered the findings, and prepared this report in accordance with generally accepted geotechnical
engineering practices. No other warranties, either expressed or implied, are made as to the professional advice
included in this report.

2.0 GEOLOGY AND OBSERVATIONS OF THE PROJECT

The project is located in the Southern Ohio Loamy Till Plain section of the Central Lowlands Physiographic
Province. According to the Ohio Department of Natural Resources references, this area is characterized by
loamy tills end and recessional moraines. The ground moraine deposits have been entrenched by local large
streams and rivers. Frequently, these valleys contain a significant amount of sand and gravel outwash from the
historical glaciation and deposits of recent granular alluvium. Repeated glacial regressions across the area can
leave behind boulder belts in the subsurface and glacial erratics. In general, the bedrock surface is reportedly
covered by roughly 20 feet or less of glacial till along the project area including little to no soil cover in areas
roughly 0.6 miles north of Austin Boulevard (Blvd) and greater cover between the Warren County line and
Austin Boulevard (Blvd). The upper bedrock in the vicinity of the project consists of predominantly Ordovician-
aged shale, limestone, and dolomite with Silurian-aged shale and limestone in a small section roughly % mile
north of Austin Blvd. For reference, see the enclosed ODNR Bedrock Geology Map in Appendix | created using
the Ohio Geology Interactive Map web application by the Ohio Department of Natural Resources (ODNR)
Division of Geological Survey. The project is located in areas identified as Karst Geology by ODNR; however,
the nearest suspected karst feature is located approximately 2.8 miles away and the nearest field verified karst



INNOVATIVE IDEAS ROADWAY EXPLORATION
WAR-75-11.56/MOT-75-0.00, PID 113579
/ EXCEPTIONAL DESIGN Page 2 of 12

ARCHITECTURE * ENGINEERING * PLANNING UNMATCHED CLIENT SERVICE
SURVEYING » CONSTRUCTION SERVICES

feature is approximately 8.2 miles away. See the ODNR Karst Map in Appendix | for reference. No mines
(underground or surface) were identified along the project alighment based on available ODNR mapping.
Groundwater mapping by ODNR indicates that limestone and shale bedrock are the primary aquifer media
beneath the site and depth to groundwater is typically on the order of 15 to 30 feet (assumed near the soil-
bedrock interface) with shallower groundwater on the order of 5 to 15 feet deep along the project alignment
north of Mainline Station 87+00 [roughly] in Montgomery County. It should be noted that these groundwater
depths exclude isolated perched groundwater trapped within the soil overburden and/or fill.

Reportedly, the mainline pavement near MOT-75-0.75 Station 27+50 (MOT-75 SLM 00.55) subsided and the
subsidence remediated via foam injection after trenchless installation of a 24-inch diameter watermain inside
III

a 54-inch diameter “tunne
No. 130054-08.

crossing beneath the road circa 2010-2011 timeframe. Reference ODOT Project

DLZ personnel performed field reconnaissance along the mainline project alignment on August 8, 2023. Site
conditions were sunny and dry during the reconnaissance. The reconnaissance included the roadway, the
median, and the outside shoulders. The median and shoulders had been recently mowed, and the grass length
was not excessive. Near-surface soils were exposed in a few locations where the grass was not thriving or
beneath the overpasses. Visible near-surface soils appeared to be clayey and contained sand, gravel, and stone
chips. The local terrain was gently rolling, and soils within the highway appear to have been modified from the
surrounding terrain by cutting and filling related to highway construction. Due to vegetative cover, rock and
soil were not visible in the cut areas. An excess amount of soil from construction appeared to be wasted in the
median between the 1-675 ramps and Austin Boulevard ramps (approximate mile markers 42.2 and 42. 5).
Visual observations of the roadway and shoulders did not indicate noticeable earth movement or landslides
including no noticeable subsidence in the vicinity of the previous repair near SLM 00.55.

DLZ personnel performed field reconnaissance along the Ramp H and Ramp S alignments on April 25, 2025.
The pavement appeared in good condition with minor edge cracking and transverse cracking. The existing
embankment slopes appeared stable with no signs of instability or sloughing.

DLZ reviewed the available historic boring information in the vicinity of the project provided by the District
which included the following:

e 1948 exploration for MOT-25-(2.12-3.51)(4.53-4.74);

e 1956 exploration for WAR-MOT-25-(8.58)(0.00);

e 1957 exploration for WAR-MOT-25-(8.46)(0.00);

e 1957 exploration for MOT-25-0.49, also referenced as MOT-25-0.00; and
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e 1972 exploration for MOT-675-0.00.

In general, the historic boring information (including soil profile sheets) was from explorations performed for
(prior to) the interstate system including the associated earthwork and infrastructure improvements. The
historic information appeared to be relatively consistent with the current exploration findings. Refusal on
cobbles or boulders were noted at numerous exploration locations on the historic soil profile sheets. Based on
the historic soil profile sheets, ten feet or more of cut (earthwork) was performed as part of the work along
current IR-75 north of Austin Blvd in the area of shallow bedrock mentioned above and encountered in the
current exploration. Relatively few modern boring logs were available and therefore the historic explorations
were not incorporated into this subgrade exploration and analysis.

3.0 EXPLORATION

3.1 FIELD EXPLORATION
Atotal of fifty-six (53) borings, designated B-001-0-23 (B-001) through B-053-0-23 (B-053) were drilled between

August 21 and August 31, 2023 for the Part 1 field exploration (2023 Exploration). Three (3) additional borings,
designated B-017-1-25, B-017-2-25, and B-040-1-25 (i.e. B-017-1, B-017-2, and B-040-1) were performed on
Ramps Hand Son May 12,2025 (2025 Ramps H and S Supplemental Exploration). Three (3) test pits, designated
TP-028-1-25, TP-029-2-25, and TP-033-1-25, were performed by ODOT OGE in the IR75 median on November
24, 2025. Twenty-four (24) additional pavement cores, designated X-001-0-23 (X-001) through X-024-0-23 (X-
024), were obtained at widely spaced locations along the inside and outside shoulders for use in maintenance
of traffic design by others. Boring B-028 was offset in the field due to a reported large diameter sewer in the
vicinity of the staked location. Boring B-051 and pavement core X-023 were drilled/cored approximately 700
feet north of the planned locations due to issues with the GPS coordinates used for field layout, resulting in
relatively wide boring spacing between borings B-050 and B-052. Borings for the 2023 Exploration were drilled
with a truck-mounted drill rig with an automatic hammer that was last calibrated on July 27, 2023 with a
resulting hammer energy ratio of 72.5 percent. As-drilled boring and pavement core locations and ground
surface elevations for the 2023 Exploration were obtained by DLZ personnel using sub-meter grade GPS and
project stationing and offsets for the respective locations were provided to DLZ by Carpenter Marty
Transportation (CM). Borings for the 2025 Ramps H and S Supplemental Exploration were drilled with an All
Terrain Vehicle (ATV) Track-mounted drill rig with an automatic hammer that was last calibrated on March 24,
2025 with a resulting hammer energy ratio of 85.5 percent. Boring locations for the 2025 Exploration were
obtained by DLZ personnel using handheld GPS and project stationing and offsets and ground surface
elevations for the respective locations were estimated by DLZ from survey basemaps and stationing provided
by Carpenter Marty Transportation (CM). Test pits were excavated using a Kobelco SK170 excavator. Test pit
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locations and ground surface elevations were obtained by ODOT OGE personnel using survey grade
instruments. The boring/test pit/pavement core locations and ground surface elevations are listed on the
individual boring/test pit logs and pavement core reports in Appendix | and the approximate boring core
locations are shown on the boring location plans included in Appendix .

3.2 LABORATORY TESTING PROGRAM
The laboratory testing program consisted of performing visual classifications using the AASHTO classification

system as modified by ODOT (ref. ODOT SGE section 600), general index (soil classification) tests, and sulfate
content testing. The general index tests consisted of grain-size analyses, moisture content, and plasticity
determinations. Laboratory testing was performed in accordance with ODOT SGE Section 600 and ODOT GDM
Section 600 for pavement subgrade analysis.

4.0 FINDINGS

The following sections present the generalized subsurface conditions encountered by the borings and
pavement cores. Conditions may vary between and beyond the individual explorations. In the field, the actual
soil transitions might be different both vertically and laterally. For more detailed information, please refer to
the individual boring logs and pavement cores reports as well as the exploration summaries and laboratory
test reports included in Appendix I.

4.1 SOIL CONDITIONS
In general, the borings and cores encountered either pavement or topsoil at the ground surface. The pavement

cores located within the existing travel lanes (i.e., boring locations except for B-001) encountered 17 to 23
inches of pavement materials (asphalt, concrete, and aggregate base) with an average of 20 inches (17 inches
excluding aggregate base). Steel reinforcing bars were encountered within the concrete in some of the cores
(e.g., B-012, see photo in core report in Appendix |). Note that the core report in Appendix | is for the mainline
pavement cores only and does not include the Ramp H and S borings. The pavement cores located outside the
travel lanes in the paved shoulder generally encountered 10 to 16 inches, except for 19 inches at B-001, of
pavement materials (asphalt over aggregate base) with an average of 13 inches (11 inches excluding aggregate
base). Borings located outside the pavement in the median encountered 3 to 10 inches of topsoil with an
average of 5 inches.

Beneath the pavement materials or topsoil, the majority of borings encountered existing fill/possible fill.
Where encountered, the fill/possible fill extended to depths ranging from 1.5 feet to the bottom of the borings.
The fill/possible fill was predominantly stiff to hard cohesive materials (A-4a, A-4b, A-6a, and A-6b), although
medium dense to dense granular materials (A-2-4, A-2-6, and A-1-b) were encountered in several borings.
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These granular materials may be undercut backfill. Severely weathered shale and limestone fragments were
noted within the fill, and portions of the fill in other borings were slightly to moderately organic. Borings B-016
and B-020 encountered fill that was severely weathered shale (rock fill/shale fill); however, the material is
listed with soil description and ODOT soil classification on the boring log [of similar material if decomposed
into soil] with added description of rock fill or shale fill. Auger chatter/difficult drilling were noted within the
fill in borings B-020 and B-040 and auger refusal was encountered within the fill at a depth of 4.0 feet in Boring
B-040. Table 1 presents a summary of suspected location of cobbles/boulders and shale fill/rock fill
encountered by the borings.

Table 1: Locations of Suspected Cobbles/Boulders and Shale Fill/Rock Fill Encountered by the Borings

Boring ID Alignment & Station Observations
B-016 MOT-75 CL Station 27+00 Shale Fill
) Rock Fill, Auger Chatter, Difficult
B-020 MOT-75 CL Station 42+00 o
Drilling
. Auger Chatter/Difficult
B-040 MOT-75 CL Station 102+50 -
Drilling/Auger Refusal

Notes: Limestone, stone fragments, and/or shale were also noted in samples in borings B-008, B-024, B-025, B-
026, B-027, B-030, B-039, B-040, B-042, and B-053. These materials can be an indication of cobbles.

Underlying the surficial materials and/or fill/possible fill, predominantly stiff to hard natural cohesive soils (A-
4a, A-4b, A-6a, and A-6b) were encountered in a majority of the borings. Natural soil similar to severely
weathered to decomposed bedrock was encountered in several borings, such as B-026 and B-027. Slightly to
moderately organic natural soils were encountered as noted on the boring logs. Auger chatter/difficult
drilling/possible cobbles were noted within the natural soils in borings B-024.

Note that gypsum crystals were not identified within the samples during laboratory visual classifications and
test results for sulfate content did not exceed 3000 parts per million (ppm).

Test pits performed in the IR75 median encountered 3 to 3.5 inches of topsoil underlain by predominantly very
stiff to hard cohesive soils (A-6a, A-2-4) to top of rock depth (ranging from 0.7 to 4.0 feet). However, test pit
TP-028-1-25 encountered dense granular soils (A-2-6) immediately above bedrock, from a depth of 3.1 to 4.0
feet. Slightly organic soils were encountered in test pits TP-028-1-25 and TP-033-1-25 to depths of 1.1 and 0.7
feet, respectively. Test pit TP-028-1-25 encountered limestone cobbles and boulders from a depth of 0.3 to 4.0
feet (i.e. to top of bedrock).
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4.2 BEDROCK CONDITIONS
Bedrock was encountered in seventeen (17) borings, with top of rock noted at depths ranging from 0.4 to 6.0

feet. Bedrock was encountered in all test pits at depths ranging from 0.7 to 4.0 feet. The bedrock was
predominantly described as interbedded shale and limestone and shale. Auger refusal was encountered in five
borings within the bedrock at depths ranging from 3.1 to 4.6 feet and sampler refusal was encountered within
the bedrock in those borings and several others.

4.3 GROUNDWATER CONDITIONS
Free groundwater was not observed in any of the borings or test pits during drilling or upon completion of

drilling/prior to backfilling.

Groundwater levels may fluctuate with seasonal variations and following periods of heavy or prolonged
precipitation. Therefore, the readings indicated on the boring logs may not be representative of the long-term
groundwater level. Long-term monitoring would be needed to obtain a more accurate estimate of the
groundwater table elevation.

5.0 CONCLUSIONS AND RECOMMENDATIONS

5.1 GENERAL INFORMATION
This report presents the findings and recommendations of the geotechnical exploration for the proposed

roadway project on Interstate Route 75 (IR75) in Warren and Montgomery Counties. Phase 1 of the project
includes replacement of the existing pavement and the addition of a 4"-lane, extending approximately 3.4
miles along the mainline of IR75. It also includes widening and full depth pavement replacement along
approximate 1,100 linear feet of IR75 Ramp H and 700 linear feet of Ramp S as well as minor tie-in segments
of Ramps J, M, P, and V.

Based upon the subsurface conditions encountered in this exploration, the subgrade soils are considered
suitable for support of the proposed roadway widening provided the recommendations in this report are
followed including subgrade stabilization and drainage improvements. This report, and the recommendations
contained herein, has been written under consideration that the construction will be performed in accordance
with the latest version of the ODOT Construction and Materials Specifications (CMS).

5.2 GENERAL SUBGRADE PREPARATION
Subgrade preparation should be performed in accordance with CMS Items 203 and 204. Prior to subgrade
preparation, perform clearing and grubbing, including removal of stumps and roots, in accordance with CMS
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ltem 201; remove existing pavement and base materials, as well as other structures or obstructions, as
necessary, in accordance with CMS Item 202. Then prepare the pavement subgrade by stripping any topsoil or
other deleterious or unsuitable materials. Topsoil and pavement materials thickness encountered in the
borings and pavement cores are listed in Appendix | of this report.

Material to be utilized as borrow should be restricted to conform to CMS Item 204.02 for subgrade. Subgrade
materials specifications listed above allow the use of CMS Item 703.16, A. Natural Soil and CMS Item 703.16,
B. Granular Embankment (note that the top 12 inches within the subgrade is required to have a minimum dry
density of pounds per cubic foot, pcf). All borrow materials should be spread and compacted in accordance
with CMS Items 204.07 and 204.03. Frozen materials should not be incorporated into any new fill nor should
new fill, pavement materials, or structures be placed on top of frozen materials.

5.3 PAVEMENT SUBGRADE RECOMMENDATIONS

Pavement subgrade analysis was performed in accordance with ODOT Geotechnical Design Manual (GDM)
Section 600. Following is a summary of the analysis and recommendations. For more specific details, see the
subgrade analysis included in Appendix Ill. The proposed pavement section subgrade elevation and grades
used for the analysis were based on plan and profile information and pavement sections provided by CM. Table
2Ais a summary of the subgrade analysis results along the entire mainline project length (all mainline subgrade
borings). Tables 2B and 2C summarize the subgrade analysis results along Ramps H and S, respectively.

Table 2A: Subgrade Analysis Results Summary — Average Nego, Pl, and Design CBR (Mainline)

Average Neo. (bpf) Average Pl Average Design CBR
17 11 7
*Excluding borings located outside the mainline alignment (B-017-1-25, B-017-2-25, and B-040-1-25)

Table 2B: Subgrade Analysis Results Summary — Average Neo., Pl, and Design CBR (Ramp H)

Average Ngo (bpf) Average Pl Average Design CBR
16 13 6

Table 2C: Subgrade Analysis Results Summary — Average Ngo, Pl, and Design CBR (Ramp S)

Average Neo. (bpf) Average PI Average Design CBR
23 9 9

UNSUITABLE SUBGRADE
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Top of bedrock was encountered by a total of seventeen (17) borings and six (6) of those borings encountered
it within 6 inches of the proposed pavement subgrade elevation. Therefore, ltem 204 Excavation of shallow
bedrock and replacement with Item 204 Granular Embankment will be necessary according to CMS 204.05 at
the following locations:

e Excavation and Replacement for Unsuitable Rock Subgrade (i.e. 6” deep undercut below final subgrade
elevation to extend laterally a width 1 foot beyond the shoulders and replace with Item 204 Granular
Material Type B) — Refer to Table 3 for estimated station limits.

Table 3: Estimated Station Limits for Excavation and Replacement of Unsuitable Rock Subgrade

Boring(s) Alignment Estimated Station Limits*
B-028, B-029 Centerline MOT-75 66+00 to 70+50
B-031 Centerline MOT-75 72+00 to 74+00
B-033, B-034, B-035 Centerline MOT-75 76+00 to 85+00

*Limits within widening footprint and laterally 1 foot beyond shoulder towards median, assuming that Item
320 Rubblize and Roll is utilized within existing pavement areas.

Unsuitable silt (A-4b) subgrade was encountered in three (3) borings within 3 feet of the proposed subgrade.
Therefore, Item 204 Excavation of unsuitable silt subgrade and replacement with Item 204 Granular Material
Type B with Item 204 Geotextile at the bottom will be necessary, unless this material is chemically stabilized
to a depth of 14 inches, at the following locations:

e Excavation and Replacement for Unsuitable Silt (A-4b) Subgrade — (i.e. undercut to extend laterally a
width 18 inches beyond the pavement) — Refer to Table 4 for estimated station limits and depths.

Table 4: Estimated Station Limits and Depth for Excavation and Replacement of Unsuitable Silt Subgrade

Boring(s) Alignment Estimated Station Limits* Depth
B-015 Centerline MOT-75 25+00 to 26+50 36”
B-020 Centerline MOT-75 40+00 to 44+00 36”
B-022 Centerline MOT-75 48+00 to 51+50 18”

*Limits within widening footprint and laterally 1 foot beyond shoulder towards median, assuming that Item
320 Rubblize and Roll is utilized within existing pavement areas.
UNSTABLE SUBGRADE — GLOBAL STABILIZATION

ODOT GDM Section 605 requires global stabilization for the entire project since this is an interstate highway
with project length more than 1-mile. The pavement subgrade analysis indicates Item 320 Rubblize & Roll and
Iltem 206 Cement Stabilization as potential alternatives. Item 320 Rubblize and Roll is limited to use in the
existing pavement subgrade areas. Item 206 Cement Stabilization, 14” Depth is recommended for stabilization
of the mainline pavement widening with the exception of areas recommended for Item 204 Excavation and
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Replacement of unsuitable rock subgrade, as discussed in above sections, and adjacent (transition) areas of
shallow rock as well as areas of unsuitable silt subgrade discussed above. Item 206 Cement Stabilization, 14”
Depth is also recommended for global subgrade stabilization for the full depth pavement replacement and
widening along Ramps H and S.

The transition areas adjacent to the Item 204 Excavation and Replacement for Unsuitable Rock Subgrade,
where bedrock is too shallow to perform Item 206 Cement Stabilization without risk of damage to the reclaimer
from striking bedrock, subgrade stabilization should be performed by Item 204 Excavation and Replacement
with Granular Material Type B (with Item 204 Geotextile at the bottom) to a depth of 12 inches or the top of
bedrock, whichever is shallower. See Table 5 for estimated station limits and depths of the Item 204 Excavation
and Replacement for Unstable Subgrade due to bedrock too shallow for chemical stabilization. Actual limits
should be determined by the Engineer at the time of construction based on subgrade observations.

Note that rock fill (described as severely weathered shale) was encountered in boring B-020 within the
proposed depth of Item 206 Cement Stabilization for the widening. A portion of the rock fill material had
classification test results of unsuitable silt A-4b that requires removal and replacement or chemical stabilization
as noted above. Item 204 Excavation and Replacement method is recommended in the vicinity of this boring
for planning purposes (see limits provided in Table 4) as it may not be feasible to chemically stabilize the rock
fill unless it can be plowed, disced, scarified, and broken down to a soil-like state.

Table 5: Estimated Station Limits* and Depth for Excavation and Replacement of Unstable Subgrade (In
Areas of Shallow Bedrock)

Boring(s) Alignment Estimated Station Limits Depth
B-027 Centerline MOT-75 65+50 to 66+00 12”
B-030 Centerline MOT-75 70450 to 72+00 12”
B-032 Centerline MOT-75 74+00 to 76+00 12”
B-036 Centerline MOT-75 85+00 to 86+00 12”

*Limits within widening footprint and laterally 1 foot beyond shoulder towards median, assuming that Item
320 Rubblize and Roll is utilized within existing pavement areas.

As an alternative to the varying depth Item 204 undercuts in the area of shallow-rock roughly between Mainline
Stations 65+50 and 86+00, for plan purposes consider a uniform undercut depth of 12-inch Item 204 excavation
and replacement between the estimated station range of Sta 65+50 to 86+00 for unsuitable rock subgrade and
unstable subgrade with bedrock too shallow for use of Item 206 Cement Stabilization, 12” Depth. The
excavation should be backfilled with Item 204 Granular Material Type B with Item 204 Geotextile at the bottom.
The geotextile can be excluded in areas where the base of the excavation is bedrock. Actual limits should be
determined by the Engineer at the time of construction based on subgrade and undercut observations. Table
6 presents the estimated limits for this alternative consideration option.
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Table 6: Estimated Station Limits* and Depth for Excavation and Replacement of Unsuitable Rock Subgrade
and Adjacent Unstable Subgrade with Shallow Bedrock Assumed Too Shallow for Item 206 Cement
Stabilization
Boring(s) Alignment Estimated Station Limits Depth
B-027 through B-036 Centerline MOT-75 65+50 to 86+00 12”
*Limits within widening footprint and laterally 1 foot beyond shoulder towards median, assuming that Item
320 Rubblize and Roll is utilized within existing pavement areas.

There is a small risk of cement stabilization being ineffective in areas with moderately organic soils. In which
case, higher cement rate or Item 204 excavate and replace method, may be necessary for subgrade
stabilization in these areas (where treatment is ineffective due to moderately organic soils).

Include plan notes G111 and G121 from ODOT L&D Volume 3.

Note that auger chatter, difficult drilling, auger refusal, rock fill, shale fill, and possible cobbles were
encountered within the fill and/or natural overburden soils. Locations of suspected cobbles/boulders
encountered by the borings are listed in Table 1. In addition, cobbles and boulders, including limestone
“floaters”, are common in the soil overburden and fill derived from it in the region. Cobbles and boulders in
the subgrade, pose a risk to the construction schedule and cost associated with chemical stabilization, due to
potential wear/damage to the equipment (cutter-head of the reclaimer) and/or “excessive” time and/or
materials required for sorting/replacing the cobbles and boulders. Also, consider rock fill/shale fill as similar
risk to excessive cobbles and boulders that will require excavation and replacement prior to chemical
stabilization. Consider including pay items and quantities for subgrade exploration and subgrade rock removal
as a risk mitigation measure for cobbles and boulders and shale fill/rock fill in the subgrade.

5.4 EXCAVATIONS AND GROUNDWATER CONSIDERATIONS
All excavations should be constructed in accordance with applicable local, state and federal safety regulations

including the current OSHA Excavation and Trench Safety Standards (29 CFR Part 1926). The above information
is provided only for general guidance. Under no circumstances should the information provided be interpreted
to mean that anyone other than the construction contractor assumes responsibility for construction site safety.
The contractor is solely responsible for designing and constructing stable, temporary excavations and should
shore, slope, or bench the sides of the excavations as required to maintain stability of both the excavation
sides and bottom.

Free groundwater was not observed in any of the borings during drilling or upon completion of drilling/prior
to backfilling. It should be noted that groundwater conditions may fluctuate with seasonal variations and
following periods of heavy or prolonged precipitation. Therefore, the readings indicated on the boring logs
may not be representative of the long-term groundwater levels. Long-term monitoring would be needed to
obtain a more accurate estimate of the groundwater table elevation. Groundwater trapped within existing
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utility trench backfill may result in sudden heavy groundwater flows when excavating into saturated trench
backfill or granular seams/lenses connected to the backfill. The contractor should be equipped to deal with
groundwater and surface water that may accumulate in the open excavations during construction.

It should be noted that weak silt (A-4b) was encountered in borings B-017 and B-022. These soils are highly
susceptible to erosion (i.e. surface and internal/”piping”). Additionally, the subgrade soils are prone to
softening and swelling if left exposed to water, particularly with repeated loading such as construction
equipment that serves to “knead” the moisture into the subgrade. Therefore, it is essential that all subgrade is
properly graded to drain and that standing water is removed quickly. Subgrade softened by standing water
should be removed before applying additional construction materials and/or fill.

5.5 EMBANKMENT CONSIDERATIONS

The proposed new embankment fill construction will include placement of new embankment fill on the existing
embankment(s). Within the areas of planned new embankment fill the existing embankment(s) are typically
4H:1V or flatter, 20 feet or less in height, and appear to be stable. Where new fill will be placed on the existing
slopes, the new fill should be benched in accordance with ODOT CMS 203.05. However, Special Benching per
ODOT GDM Section 800 is recommended for fill placement on slopes steeper than 2H:1V as discussed below.

The existing slope and fill foundation should be prepared in general accordance with ODOT CMS Item 203 and
any embankment construction performed in accordance with the same specification. Embankment
foundations should be stripped of vegetation, root zone, topsoil and other deleterious material. The stripping
should extend to at least five feet beyond the limits of the proposed fill area. Topsoil and organic soil may be
stockpiled and used later for landscaping, with the exception of fill used for steeper slope which requires
special benching as discussed below.

Sidehill sliver fills are planned along southbound IR 75 as shown on cross sections between STA 85+00 to STA
93450, where the existing embankment slopes are roughly 2H:1V. Special Benching is recommended for these
sidehill sliver fills to “knit” the proposed to existing embankment together. The Special Benching should be
shown on the cross-sections and pay quantities for both excavation and embankment for the benched area
added to the plan General Quantities (separate from standard excavation and embankment). Include plan
note G109 from ODOT L&D Volume 3.
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6.0 CLOSING REMARKS

We appreciate having the opportunity to be of service to you on this project. Please do not hesitate to call if
you have any questions concerning this report.

Respectfully submitted,

DLZ

Jeff Chou, E.I.
Geotechnical Engineer

H. Jason Hughes, P.E.
Geotechnical Engineer
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