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May 15, 2018

EMH&T, Inc.
5500 New Albany Road
Columbus, Ohio 43054

Attention: Mr. Michael Brehm, P.E.

Reference: Subsurface Investigation - Revised
FRA-CR84-1.36 Northeast Gateway
Worthington, Ohio
S&ME Project No. 1117-16-031A

Dear Mr. Brehm:

In accordance with our revised proposal dated December 2, 2015, which was authorized on June 17, 2016, with
Task Order No. 1 to our Service Agreement with EMH&T dated February 17, 2015, and in accordance with
modification of scope and fee request on June 5, 2017, which was authorized with Task Order No. 2 on June 8,
2017, S&ME, Inc. (S&ME) has completed a subsurface investigation for the above referenced project. For this
project, 16 borings were performed in the field for roadway improvements at the intersection of Huntley Road, E.
Wilson Bridge Road, and Worthington-Galena Road in Worthington, Franklin County, Ohio. This work has not
been performed in strict accordance with ODOT Specifications for Geotechnical Exploration (SGE). The
approximate site location is depicted on the Vicinity Map presented as Plate 1 in Appendix A of the report. The
results from our field investigation, laboratory testing, and our recommendations associated with this subsurface
investigation are herewith submitted. Preliminary culvert and retaining wall recommendations were provided in a
letter dated June 19, 2017.

This revised report has been updated based on ODOT review comments on the Stage 2 plans, which were
provided to S&ME by your office on September 25, 2017, and discussed between September 2017 and May 2018
with Mr. Tyler Adam, P.E. from your office. The second report revision was made to include an update to the
modular block wall calculations. We appreciate having been given the opportunity to be of service on this project.
If you require additional assistance or have any questions, please feel free to contact our office.
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1.0 Project Information

S&ME, Inc. (S&ME) has completed the subsurface investigation for the proposed roadway improvements at the
intersection of Huntley Road, E. Wilson Bridge Road, and Worthington-Galena Road in Worthington, Franklin
County, Ohio. The work was performed in general accordance with our proposal dated December 2, 2015 and our
Mod #1 dated June 5, 2017. The purpose of this investigation was to obtain subsurface information to allow us to
characterize the subsurface conditions and to evaluate pavement subgrade conditions for pavement design, and
for the design of three box culverts and two gravity block retaining walls, to be performed by others. This report
describes our understanding of the project, presents the results of the field exploration and laboratory testing,
and discusses our conclusions and recommendations.

As requested by EMH&T, this investigation was not performed in strict accordance with ODOT's Specifications for
Geotechnical Explorations (SGE). S&ME understands that the project documents will reference ODOT
specifications for roadway construction; therefore, we have included reference to ODOT Construction and
Materials Specifications (CMS) in our report.

2.0 Project Description

Based on a Stage 1 plans prepared by EMH&T, dated December 19, 2016, and provided to S&ME on May 12,
2017, we understand that the project includes about 6,000 feet of roadway construction and improvements,
including the following:

E. Wilson Bridge Road
Pavement widening;
Pavement reconstruction;
Widening of the 9'x5" box culvert at Rush Run Creek on both ends and adding new wing walls;
Adding a signaled intersection at the proposed Worthington-Galena Road (south) new alignment;
Realigning and lengthening E. Wilson Bridge Road for a new intersection at Huntley Road and
Worthington Galena Rd (north); and,
Sidewalks and shared use path.

Worthington-Galena Road
Adding new alignment north and west of the existing Huntley/E. Wilson Bridge/Worthington-Galena
intersection;
Replacing a 7' x 5’ box culvert carrying a private drive over Rush Run; and,
Sidewalk and shared use path construction including two (2) precast block gravity retaining walls
underneath IR-270.

Huntley Road
Widening; and,
Resurfacing.
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Based on the Stage 1 plans prepared by EMH&T and dated December 19, 2016, it is anticipated that proposed
roadway cut and fill on this project will not exceed three feet, excluding the construction of two wet retention
basins which are approximately 6 and 10 feet deep.

3.0 Regional Geology

Geologic references indicate that this site is located in a portion of Ohio which has been glaciated. The Columbus
Lowland area is surrounded in all directions by relative uplands, having a broad regional slope toward the Scioto
Valley with many larger streams. The overburden soils consist of predominantly loamy Wisconsinan-age till and
extensive outwash in the Scioto Valley over Devonian to Mississippian-age carbonate rocks, shales, and siltstones.
Based on geologic mapping, bedrock is present at depths greater than 50 feet below the ground surface at the
project area.

A review of the ODNR “Abandoned Underground Mines of Ohio” map reveals that no mapped abandoned
underground mines are present in the vicinity of the site. A review of the ODNR “Ohio Karst Areas” map indicates
the project site is not located in an area known to contain karst features.

4.0 Exploration

4.1 Existing Information

S&ME accessed the ODOT Office of Geotechnical Engineering’s on-line Geotechnical Document Management
System (GeoMS) to search for existing historical geotechnical explorations within the limits of this project. Existing
boring information was found in the area of the Worthington-Galena Road/IR-270 overpass and was used for
design recommendations for the two precast block gravity retaining walls. The existing boring information is
included in Appendix B.

Five (5) existing borings obtained from ODOT's GeoMS system are in close proximity (less than 50 feet) to the
planned precast block retaining walls beneath IR-270; however, these borings do not satisfy ODOT SGE
requirements for structure boring spacing, sampling, or depth. During the proposal stage, the design team
decided that existing boring information would be utilized for design of the retaining walls instead of performing
new borings because performing additional borings would require substantial costs associated with closing lanes
on IR-270. Therefore, no new borings were performed for the precast block retaining walls, and the City of
Worthington should be made aware that the existing structure borings do not satisfy ODOT specifications with
respect to spacing, sampling, or depth.

4.2 Field Work

Between June 20, 2016 and June 27, 2016 and on June 19, 2017, S&ME was on-site and performed a total of
sixteen (16) soil borings (designated as Borings B-1 through B-16) on or adjacent to E. Wilson Bridge Rd,
Worthington-Galena Rd, and Huntley Rd. The borings were located as near to the proposed location as existing
utilities and other obstructions would allow. The ground surface elevations at the boring locations were provided
by EMH&T based on GPS coordinates obtained by S&ME using a sub-meter hand-held GPS unit. The
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approximate locations of the borings are shown on the Plan of Borings included as Plate 2 in Appendix A of this
report.

The borings were performed using all-terrain vehicle (ATV) mounted drilling rigs. Each of the borings was
advanced through the soil overburden and between sampling attempts using either a 4 ¥2-inch outside diameter
(O.D.) continuous-flight auger (CFA) or a 3 Y-inch inside diameter (I.D.) hollow-stem auger (HSA). At regular
intervals, disturbed but representative soil samples were obtained by lowering a 2-inch outside diameter split-
barrel sampler to the bottom of the boring and then driving the sampler into the soil with blows from a 140-
pound hammer freely falling 30 inches (ASTM D1586 - Standard Penetration Test). Split-barrel samples were
examined immediately after recovery and representative portions of each sample were placed in air-tight jars and
retained for subsequent laboratory testing. Particular attention was given to the texture, moisture content, and
consistency of each sample. Additionally, the borings were checked for the presence of groundwater during
sampling and at the completion of the drilling operations. Following the completion of the groundwater level
readings, the borings were backfilled with soil cuttings mixed with bentonite chips and the pavement surface was
repaired with an equivalent thickness of cold-patch asphalt. The samples collected during the field exploration
were returned to the laboratory for visual examination and selected laboratory testing.

4.3 Laboratory Testing

In the laboratory, the samples were visually identified and, on selected representative samples, moisture contents,
liquid and plastic limit determinations, and grain size analyses were performed. Results of these tests permit an
evaluation of strength and subgrade support characteristics of the soil by comparison with similar soils for which
these characteristics have been previously determined.

Based upon the results of the laboratory testing program, soil descriptions contained on the field logs were
modified, if necessary, and laboratory-corrected logs are submitted as Plates 4 through 22 of Appendix A. Results
of the laboratory tests are shown graphically on the individual boring logs and a summary of test results is
presented on Plates 23 and 24 of Appendix A. Results of Atterberg limits and grain size analyses are presented on
Plates 25 through 33.

Soils described in this report have been classified generally in accordance with the Unified Soil Classification
System. However, the system has been augmented by the use of special adjectives to designate the approximate
percentages of minor soil components. An explanation of the symbols and terms used on the boring logs and
definitions of the special adjectives used to denote the minor soil components are presented on Plate 3 of
Appendix A. In addition, ODOT modified AASHTO soil classifications have been included on the logs for each soil
stratum.

4.3.1 Results of Soil Classification Testing

Atterberg limits testing was performed to provide engineering classifications of the on-site soils exhibiting
cohesion. A total of thirty two (32) Atterberg limits tests were performed. Liquid limits typically ranged from 21 to
45 percent, with one as high as 52 percent. Plasticity indices ranged from 6 to 31 percent.
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4.3.2 Results of Moisture Testing

Natural moisture content testing was performed on a total of thirty two (32) soil samples. The moisture contents
of the on-site soils tested ranged from 11 to 25 percent. These values varied from 5 percent below to 7 above
their corresponding plastic limit.

5.0 Findings

Please refer to the boring logs submitted in Appendices A and B for information on the subsurface conditions
encountered at the boring locations. It should be noted that actual subsurface conditions between and beyond
the borings might differ from those encountered at the boring locations. If subsurface conditions encountered
during construction vary from those discussed in this report, S&ME should be notified immediately so that we
may evaluate the effects, if any, on design and construction.

5.1 Existing Pavement

Table 5-1 provides a summary of the existing pavement and granular base thicknesses recorded at each boring
location.

Table 5-1 - Summary of Pavement Thickness

. Asphalt Thickness Granular Base
Location

(Inches) Thickness (Inches)

B-1® 12 6
B-2 12 6
B-3 12 6
B-4 12 6
B-6M 7 4
B-9W 10@ 8
B-10 12 6
B-11 12 6
B-14 12 6
B-15@ 3 4

@ pavement coring performed
@ Core thickness 5 inches
® Boring performed in shoulder

5.2 General Subsurface Stratigraphy

Beneath the existing pavement or 4 to 6%z inches of topsoil/rootmat, Borings B-3, B 15, and B-16 encountered
existing fill or possible fill described as stiff to very-stiff silty clay to depths ranging from 2.8 to 5.5 feet. Below the
existing fill, the borings typically encountered natural soil consisting of SILT AND CLAY (A-6a), SILTY CLAY (A-6b),
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and SANDY SILT (A-4a). The consistency of these materials ranged from medium-stiff to hard, with a seam of soft
to medium-stiff silty clay in B-7 from 5.5 to 8.0 feet and a seam of very-soft silty clay in B-16 from 5.5 to 7.0 feet.
A few zones of medium-dense to very-dense gravel and sand were encountered in Borings B-3, B-4, B-6, and B-
15. Cobbles were also noted in some of the borings.

52.1 Historic Boring Information

Historic boring information from past ODOT investigations near the IR-270 overpass over Worthington Galena Rd
indicate the presence of stiff to hard SILT AND CLAY (A-6a) below the proposed subgrade of Worthington Galena
Rd (North) and the proposed modular block wall leveling pads. Fill material, including concrete, was noted in the
historic ODOT Borings B-09-0-05 and B-12-0-05, below the proposed Wall #2 leveling pad elevation.

5.3 Groundwater Observations

During drilling, seepage and/or groundwater was noted in six (6) of the sixteen (16) borings, at depths ranging
from 2.5 to 29.8 feet below the ground surface. At the completion of drilling and prior to backfilling of these six
(6) borings, groundwater had accumulated in the borings to depths ranging from 2.0 to 29.3 feet below the
ground surface. No groundwater was noted during drilling of the remaining borings, and these borings were also
noted as being “dry” at the completion of drilling, which is to say, no measurable amount of groundwater had
collected in the borehole.

6.0 Analysis and Recommendations

6.1 General Discussion

S&ME understands it is proposed to realign and widen portions of E. Wilson Bridge Rd, Worthington Galena Rd,
and Huntley Rd in Worthington, Franklin County, Ohio. The realignment involves the addition of an intersection
along E Wilson Bridge Rd and the relocation of the Huntley Rd, E Wilson Bridge Rd, and Worthington Galena Rd.
The project also includes the extension of a box culvert carrying Rush Run under E Wilson Bridge Rd, a new box
culvert carrying Rush Run under the southern portion of the realigned Worthington Galena Rd, the replacement of
a culvert carrying Rush Run under a private drive entrance with a larger box culvert, and two precast block gravity
retaining walls under IR-270 along Worthington Galena Rd. Additionally, two wet detention basins will be added.
Based on the Stage 1 plans, the proposed realigned profiles will require minor fills, less than 3 feet, and the
detention basins will be approximately 6 and 10 feet deep.

6.2 Subgrade Support Parameters

It is anticipated that the subgrade for the pavements will consist of natural stiff to very-stiff SILT AND CLAY (A-6a)
and SILTY CLAY (A-6b) deemed suitable for pavement support following favorable proofrolling, newly placed
controlled fill, or chemically stabilized soils (see Section 6.3). Given the variable nature of the subgrade soils and
based on laboratory tests performed on the near surface soils, along with ODOT Group Index correlations, it is
recommended that the following California Baring Ratio (CBR) value be used to design the new pavement
sections:
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CBR: 5%

Based on this average value, and Section 203.1 of the ODOT Pavement Design Manual, the following value of
Resilient Modulus (Mg) may be used during new pavement section design for this project.

Mg: 6,000 psi

These pavement subgrade support values may be used during pavement design on this project provided that the
entire proposed pavement subgrade is prepared in accordance with Item 204 of the 2016 ODOT CMS, and that all
borrow soil placed within 3 feet of the final subgrade level of a new fill embankment is capable of providing
average subgrade support parameters which meet or exceed the above values. This subgrade evaluation also
assumes that the subgrade for the new roadways is composed of the materials encountered in the borings. If, at
the time of construction, it is determined that the subgrade consists of materials different than those encountered
in the borings, the pavement design subgrade criteria should be reviewed and, if necessary, modified.

In addition to proper subgrade preparation, we recommend that the pavement design and construction include
surface and subsurface drainage measures. Water which infiltrates the pavement and remains trapped within the
pavement components during traffic loading is one of the leading causes of premature pavement failure.
Effective design measures include the use of perimeter swales, perimeter edge drains, curbs, or a combination of
these features to collect surface water runoff from areas adjacent to the pavement. Cohesive subgrade soils
should be crowned or sloped to promote drainage of infiltrating water towards subsurface drainage collection
systems. S&ME noted that the Stage 1 plans submitted by EMH&T include underdrains and curb and gutter
systems along both sides of the alignments.

6.3 Subgrade Remediation Recommendations

The following recommendations provide a summary of the anticipated subgrade remediation approach for the
specified areas of the project. A plan sheet showing the approximate areas and types of subgrade remediation is
included in Appendix C.

E. Wilson Bridge Rd

Sta 349+30 to Sta 359+10:
Remove unsuitable materials (soil/roots/structures/existing pavement), compact top 12 inches of
subgrade per Item 204.03, and then proof roll subgrade in widening areas in accordance with Item 204.06.
Proof roll areas should extend 18" past the outside edge of curb line. Where unstable/soft soils are noted
during proofrolling, undercut/replace per Item 204.04 using Item 204 Granular Material Type B or C.
Consider placement of Item 712.09 Type D geotextile at the bottom of the overexcavation.
Overexcavations should be drained where possible. Particular attention should be paid to Station 350+00
to 353+25 where a 12-inch undercut may be necessary.

Sta 359+10 to Sta 364+05 (proposed Huntley Road/Worthington Galena Rd Intersection)
Remove all existing pavement/granular base. Once proposed subgrade has been attained, recommend
Item 206 Chemical Stabilization, 14" in depth using Cement as the chemical additive. All fill/borrow soil
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placed within 14 inches of the proposed subgrade in areas of chemical stabilization should have a plastic
index (PI) no greater than 20.

Huntly Rd/Worthington Galena Road (North)

Sta 396+35 to Sta 404+90
Remove unsuitable materials (soil/roots/structures/existing pavement), compact top 12 inches of
subgrade per Item 204.03, and then proof roll subgrade in widening areas in accordance with Item 204.06.
Proof roll areas should extend 18" past the outside edge of curb line. Where unstable/soft soils are noted
during proofrolling, undercut/replace per Item 204.04 using Item 204 Granular Material Type B or C.
Consider placement of Item 712.09 Type D geotextile at the bottom of the overexcavation.
Overexcavations should be drained where possible.

Sta 404+90 to Sta 424+05 (Lakeview Plaza Blvd/Sancus Blvd Intersection)
Remove all existing pavement/granular base. Once proposed subgrade has been attained, recommend
Item 206 Chemical Stabilization, 14" in depth using Cement as the chemical additive. All fill/borrow soil
placed within 14 inches of the proposed subgrade in areas of chemical stabilization should have a plastic
index (PI) no greater than 20.

Worthington Galena Road (South)/Old Worthington Galena Rd Connector

Sta 202+82 to Sta 213+10 (Edge of E. Wilson Bridge Rd Intersection) and Connector
Once unsuitable surficial materials have been removed (topsoil/roots/structures/existing pavement),
scarify and recompact the entire exposed embankment foundation. Perform Item 206.04 Test Rolling on
the compacted embankment foundation to identify any weak areas of the embankment foundation. After
test rolling, place new embankment fill in accordance with Item 203, or Item 204 when within 12 inches of
the proposed subgrade. Do not allow a bridge lift per Item 203.05 due to the thinness of the new fill.
Proof roll per Item 204.06 after attaining subgrade.

6.4 Roadway Embankment Construction

Preliminary profile information provided by EMH&T indicates that less than 3 feet of cut and new fill will be
necessary to attain the desired profile for the realigned portion of this project. Stability analyses were not
performed for the proposed embankments.

6.4.1 Embankment Foundation/Subgrade Preparation

Prior to commencing earthwork operations and excluding pavement salvage areas, it is recommended that all
existing pavement, structures, topsoil, existing trees including their entire root mass, vegetation, and other
miscellaneous materials be completely removed from the entire footprint of the proposed roadway/embankment.
S&ME recommends that the Geotechnical Engineer of Record or his/her designated representative be present at
the time of proofrolling, as visual observation of these procedures may result in a partial reduction of
undercutting of unsuitable soils.
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6.4.2 “Fill” Areas

S&ME recommends that test rolling (ODOT CMS Item 204.06 be performed on the entire exposed embankment
foundation prior to commencing fill placement. Test rolling performed in accordance with ODOT CMS Item
204.06 and Item 204 of the ODOT CIMP, would assist in identifying soft, wet or weak zones that may be present in
areas where the thickness of new fill embankment is insufficient to “bridge” an underlying weak or wet soil. If any
such zones are present, the materials contained in these zones should be either scarified, dried, and thoroughly
recompacted in place in accordance with ODOT CMS Item 203.07, or be removed and the overexcavation filled in
a controlled manner with compacted, suitable embankment material (Item 203.02) and with the recommendations
presented in this report.

Although Item 203.05 permits the use of a “bridge lift" to aid in spanning soft or wet foundation areas, S&ME
recommends that this practice not be permitted except where more than 3 feet of new embankment fill
placement is required. Soft, weak, or wet soils that are not removed from beneath a thin layer of fill may result in
significant difficulties in achieving the compaction percentages required for the new fill (Items 203.07 or 204.03)
such that final subgrade acceptance proofrolling may require overexcavation of the new fill where weak soils were
“bridged” by a minimal thickness of new fill.

In new embankment areas or embankment widening areas where new fill is to be placed on an existing ground
surface with a slope that is between 4(H):1(V) and 8(H):1(V), benching of the existing ground surface should be
performed in accordance with Item 203.05 of the ODOT CMS.

6.4.3 “At-Grade” and “Cut” Areas

Once the desired subgrade elevation has been attained in “cut” and "at-grade” areas, and after overexcavation of
all existing unsuitable subgrade materials has been completed, the subgrade soil beneath the entire roadway and
shoulder pavement area should be scarified and recompacted to a depth of 12 inches below the subgrade level in
accordance with ODOT CMS Item 204.03. During recompaction, the moisture content of the subgrade soil should
be maintained or adjusted in accordance with ODOT CMS Item 203.07.A.

Following the completion of the scarification and recompaction of the subgrade for cut and at-grade areas, it is
recommended that construction traffic be restricted from traveling on the compacted subgrade until final
acceptance proofrolling has been performed. Cohesive subgrade soils subjected to repeated moisture
fluctuations, which may occur as a result of exposure to rainfall and/or surface water runoff, may exhibit subgrade
instability.

Final subgrade proofrolling should be performed in accordance with ODOT CMS Item 204.06, and Section 204 of
the ODOT Construction Administration Manual of Procedures. If weak, wet, or soft zones are present, it is
recommended that the materials contained in these zones be removed and replaced in accordance with Item
204.04. 1t is recommended, however, that the maximum depth of any necessary overexcavation be limited to 4
feet, even where the bottom remains unstable. In these cases, it is recommended that a geotextile (ODOT Item
712.09, Type D) be placed at the bottom of the overexcavation and then the undercut area backfilled with
compacted granular material (ODOT Item 703.16.C Type C or D Granular Material). To assist the paving process, it
may be desirable to top this granular backfill with a few inches of Item 703.16.C.2 (Type B).
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6.4.4 Borrow Requirements/Compaction Criteria

New fill should consist of inorganic soil free of all miscellaneous materials, cobbles, and boulders, which is placed
in uniform, thin layers and then compacted in accordance with either Item 203 or, when within 12 inches of the
proposed subgrade level, Item 204 of the ODOT CMS. Additionally, borrow soil placed as new fill within 3 feet of
the final subgrade level of an embankment must be capable of providing an average CBR value of 5% (see Section
6.2 of this document). Fill materials should not be placed in a frozen condition or upon a frozen surface, and any
sloping surfaces on which new fill is to be placed should first be benched in accordance with ODOT CMS Item
203.05 or ODOT Geotechnical Bulletin GB2, depending on the slope of the existing ground surface at each
location.

Based on soil types encountered in the borings performed in areas of proposed cut (i.e., detention basins), it is
anticipated that these soils will generally be suitable for use as borrow for the fill embankment areas. Moisture
conditioning of some of these soils may, however, be required. While no unsuitable soils types were encountered
in the cut area borings, it is possible that unsuitable soils may be encountered between the borings. Particular
attention should be given to the drainage areas and wooded areas where thicker deposits of organic soil and root
matter may be present, and which should not be allowed to be placed in new embankment fill.

6.4.5 Compaction /Moisture Conditioning Concerns

The cohesive soils encountered in the borings, if exposed to inclement weather or rainfall, may rapidly absorb
additional moisture and weaken. It is imperative that these soil types not be exposed to rainfall while in a
loosened state (such as during disking and drying for moisture conditioning). Should these materials become
sufficiently saturated that additional moisture conditioning is impractical, the material should be removed and
wasted. Therefore, it is recommended that moisture conditioning only be performed when extended periods of
suitable weather are anticipated, and that only the amount of borrow soil be exposed that may be moisture
conditioned and properly compacted during suitable weather periods.

6.5 Structure Recommendations

Stage 1 plans provided by EMH&T on May 12, 2017, indicate that the following structures are proposed for this
project:

New 9' x 4’ extensions to both ends of an existing box culvert carrying E. Wilson Bridge Road over Rush
Run, including the addition of wing walls on both the inlet and outlet extensions;

A new 7' x 5" box culvert carrying the realigned Worthington Galena Road over Rush Run:

A replacement 7' x 5' box culvert carrying a private drive at the south end of the project over Rush Run
(7029 Huntley Road); and,

Two modular block walls (Wall #1 and Wall #2) located beneath the IR-270 overpass along Worthington
Galena Road. Wall # 1 is on the west side of Worthington Galena Road (max height of 6 feet) and Wall #2
is on the east side (max wall height of 4.5 feet).
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6.5.1 Spread Foundation Bearing Resistance

We understand that the design of the planned structures will be performed utilizing Load Factor Resistance
Design (LRFD) methods. Table 6-1 on the following page, summarizes the recommended nominal and factored
unit bearing resistances (gn and gr) at the service and strength limit states for spread foundations.

Table 6-1: Recommended Bearing Capacities

Est. Recommended Recommended

Structure Bearing Bearing | Nominal Bearing | Resistance | Factored Bearing

Limit State

Location Stratum Elevation Resistance, gn Factor, ¢ Resistance, qr
(ft) (ksf)* (ksf)*

Box Culverts and Wing Walls
E Wilson 1\ v stiff | Service 6.0 1.0+ 6.0
Bridge Rd. .
over Rush silty clay 908
RUN (B-3) Strength 133 0.5 6.7
S Worth- | Medium- | g0 ice 3.0 1.0% 3.0
Galena Rd. | stiff to stiff 908
over Rush silty clay s h 53 0,545 26
Run (B-7)*++ trengt . . .
Private Drive Stiff tC?ff Service 5.0 1.0 5.0
over Rush :ﬁ’:;/_cslz y 907
Run (B-15) Strength 8.0 0.5 4.0
Modular Block Walls
Service 6.0 1.0%* 6.0
. Strength e
watl#1 | VeV ST Gndrained) | 926 109 05 >4
silty clay A
Strengt o
(Drained) 104 0.5 5.2
Service 4.0 1.0%* 4.0
e Strength exs
Wall #2 Stl::;/lty (Undrained) 926 82 05 4.1
Strength
. . GExx 4.4
(Drained) 8.9 0.5

*For vertical loading only. Foundations may need to extend deeper to generate passive pressure to resist lateral loads or to
extend below the scour depth.

**Article 10.5.5.1 of the 2014 AASHTO LRFD Bridge Design Specifications.

***Table 10.5.5.2.2-1 of 2014 AASHTO LRFD Bridge Design Specifications.

****Qverexcavation below the plan bearing elevation may be required to reach acceptable bearing materials.
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If weaker soils or existing uncontrolled fill are present at or just below the proposed culvert or wall foundation
elevation, the material should be overexcavated and the foundation lowered to more suitable soils or the
overexcavation below plan foundation bearing elevation should be backfilled in accordance with the most current
ODOT CMS Item 503. Particular attention should be given to the following locations based on the conditions
observed in the available borings:

Culvert beneath Worthington Galena Road, which may have soft to medium-stiff silty clay present near
the proposed bearing elevation; and,
Wall #2 which may have existing fill overlying buried concrete pavement.

Based on the foundation sizes provided in the Stage 1 plans, settlements are expected to be less than 1-inch for
the culverts and retaining walls, provided the footings bear on competent material and the site preparation and
foundation construction are performed in accordance with the recommendations provided in this report. S&ME
also recommends that spread foundations for the wing-walls for the culverts bear at least 12 inches below any rip
rap placed as scour protection, and that sufficient longitudinal reinforcing steel be provided to strengthen
continuous footings against any abrupt differential settlements.

The portion of the sidewalls of the foundation excavations should be either sloped back or braced in accordance
with the most recent OSHA excavation guidelines. Any surface water will need to be diverted away from the
foundation excavation area during excavation and construction of the culvert foundations. The foundation
bearing surfaces should be kept dry and free from standing water during all construction activities.

6.5.2 Eccentricity (Overturning)

Proposed spread foundations for the structures which are subjected to eccentric loadings should be designed to
account for such loading. For reference, Articles 10.6.1.3, 10.6.3.3 and 11.6.3 of the latest AASHTO LRFD Bridge
Design Specifications (BDS) provide guidance on designing for eccentric loading. Once the footing design has
been finalized, it is recommended that the structural designer confirm that the eccentricity of the foundation is
less than one-third (1/3) of the appropriate footing dimension (width and/or length) for footings on soils
(AASHTO Article 10.6.3.3).

6.5.3 Sliding Resistance

The factored resistance against failure by sliding (Rg) should be determined using Eq. 10.6.3.4-1 of the AASHTO
LRFD BDS. The following recommendations are for precast concrete box culverts bearing on natural soils, cast-in-
place wingwalls and head walls bearing on natural soils, and precast modular blocks bearing on a granular
leveling pad of ODOT CMS Item 304 or equivalent crushed stone. Where proposed foundations bear on natural
cohesive soils, S&&ME recommends that the nominal sliding resistance (Rt) between the soil and the foundation be
taken as the lesser of:

Nominal sliding resistance (Rt) calculated using an undrained shear strength (Su) value as follows:

2,500 psf of the foundation area for the culvert extensions carrying E. Wilson Bridge Road over Rush
Run;
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1,000 psf of the foundation area for the culvert carrying the realigned Worthington Galena Road over
Rush Run;

1,500 psf of the foundation area for the culvert carrying a private drive over Rush Run;

2,000 psf of the foundation area for Wall #1; and,

1,500 psf of the foundation area for Wall #2.

50% of the vertical effective stress (ksf) on the bottom of the foundation, as shown in Figure 10.6.3.4-1 of
the AASHTO LRFD BDS, if the footing is supported on at least 6 inches of compacted granular material.

As shown in AASHTO Figure 10.6.3.4-1, variations in the distribution of the applied vertical effective stress across
the width and/or length of the footing must also be considered, as the method which computes the lesser value
of Rt may change based on the distribution of stress to the base of the footing. The factored resistance to sliding
may then be computed using a resistance factor for shear resistance between soil and foundation (¢pT) as specified
in Table 10.5.5.2.1-1.

ODOT requested that sliding resistance be evaluated for drained soil conditions. S&ME recommends that for this
scenario, the nominal sliding resistance (Rt) between the soil and the foundation should be determined using
AASHTO Eg. 10.6.3.4-2 with an internal friction angle () of 28° for the natural soils and an internal friction angle
(®) of 34° for granular base below the wall.

Additional resistance to sliding of spread footings could be derived from increasing the width of the footing,
adding a shear key, or from passive pressure developed along the inside toe of the footing or a shear key. A
nominal passive resistance of 200 psf per foot of effective embedment depth into the natural soils should be used
for the footings provided that the footings will bear at or below the anticipated bearing elevation shown in Table
6-1 of this report, and provided the footing concrete is placed flush (“neat”) against the face of the excavation.
Passive resistance should be neglected above the anticipated depth of scour and/or frost. S&ME recommends a
resistance factor for passive resistance (@ep) of 0.50 be used to compute the factored passive resistance. It is
important that all loosened soil be removed from the face of the foundation excavation that will provide the
passive resistance.

6.5.4 Lateral Earth Pressures

The proposed modular block walls, box culverts, and wingwalls must be designed to withstand lateral earth
pressures, as well as hydrostatic pressures, that may develop behind the structure. The magnitude of the lateral
earth pressures varies on the basis of soil type, permissible wall movement, and the configuration of the backfill.

To minimize lateral earth pressures, the zone behind the headwalls and culvert should be backfilled with granular
soil, and the backfill should be effectively drained. For effective drainage, a zone of free-draining gravel (ODOT
CMS Item 518.03) should be used directly behind the structures for a minimum thickness of 24 inches in
accordance with ODOT CMS Item 518.05. This granular zone should drain to either weepholes or a pipe, so that
hydrostatic pressures do not develop against the walls.

The type of backfill beyond the free-draining granular zone will govern the magnitude of the pressure to be used
for structural design. Pressures of a relatively low magnitude will be developed by the use of granular backfill,
whereas a cohesive (clay) backfill will result in the development of much higher pressures.
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It is recommended that granular backfill be used behind the modular block walls, box culverts, and wingwalls. The
backfill should be placed in a wedge formed by the back of the structure and a line rising from the base of the
structure at an angle no greater than 60 degrees from the horizontal. Granular backfill behind the structure
should be compacted in accordance with ODOT Item 203 of the most recent CMS. Overcompaction in areas
directly behind the walls should be avoided as this might cause damage to the structure.

If proper drainage (ODOT CMS Item 518.05) is used and the granular backfill is placed and compacted in the
wedge described previously, an equivalent fluid unit weight of 55 pounds per cubic foot (pcf) (corresponding to ®
= 34°) may be used considering an at-rest earth pressure condition, meaning wall movements less than 0.25
percent of the wall height is permitted. If proper drainage is not provided, an “at rest” equivalent fluid unit weight
of 90 pcf (corresponding to ® = 20°) is recommended for use during design.

If proper drainage is incorporated and granular backfill is provided and compacted as specified, an equivalent
fluid unit weight of 35 pcf (corresponding to ® = 34°) may be used if a wall movement equivalent to 0.25 percent
the height of the wall (H) is allowed to occur. Such movement is considered sufficient to mobilize an active earth
pressure condition. Without proper drainage, but with granular backfill and permissible wall movement, an
equivalent fluid unit weight of 80 pcf (corresponding to ® = 34°) should be used.

Compacted cohesive materials tend alternatively to shrink, expand and creep over periods of time and create
significant lateral pressures on any adjacent structures. Cohesive materials also require a greater amount of
movement to mobilize an active earth pressure condition. Because of the long-term adverse effects, it is
recommended that, if proper drainage (ODOT Item 518.03) is provided, an equivalent fluid unit weight of 90 pcf
(at-rest) and 65 pcf (active) (corresponding to ® = 20°) be used for design of the structure resisting the lateral
loads imparted by drained, cohesive backfill. Without proper drainage, S&ME recommends that the structural
design be performed using equivalent fluid unit weights of 110 pcf (at-rest) and 95 pcf (active) (corresponding to
® = 20°).

The structure must also be designed to withstand the vertical load resulting from the weight of any fill and
pavement that may be placed over the structure in addition to traffic surcharge loads. Additionally, the
recommended lateral earth pressure values above should be increased to account for sloping backfill. To
estimate vertical loading, a total unit weight of 130 pcf may be used for soil and granular fill materials.

6.5.5 Global Stability — Modular Block Wall

S&ME performed slope stability analyses of a transverse cross-section of Wall 1 using the 2-D limit equilibrium
computer program SLIDE v.7.0 developed by Rocscience, Inc. This cross section is considered to be representative
of both Walls 1 and 2. The program computed factors of safety utilizing the Spencer method for circular failure
surfaces. Based on the results of the analyses, S&ME anticipates that the minimum Factor of Safety with respect
to global stability for Walls 1 and 2 will be no less than 1.5, which is the minimum value required by the ODOT
"Geotechnical Engineering Design Checklists”.

6.6 Retention Basin Recommendations

According to the Stage 1 plans, two detention basins are planned. The first is located along Worthington-Galena
Road (South) near Sta. 206+00, 70’ RT and has a proposed depth of 6 feet (bottom elevation of El. 909). Boring B-
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7 was located in the vicinity of this basin. The second basin is located near Sta. 363+00, 100’ RT along Wilson
Bridge Road and has a proposed depth of 10 feet (bottom elevation of El. 908). Boring B-16 was performed within
the footprint of this basin. Both basins are planned to have 3H:1V side slope inclinations.

A very-soft to medium-stiff cohesive layer (A-6b and A-7-6) was encountered in Boring B-7 near the bottom of
the proposed basin, and in Boring B-17 about 2 feet above the bottom of the basin. Depending on conditions
encountered, slopes with similar weak or marginal soils may be susceptible to instability and/or failure. Slope
stability was not included in our scope of work for this project; however, based on the height and proposed grade,
considering soil conditions encountered in Borings B-7 and B-16, and given the anticipated loading conditions at
the top of the slope, a slope of 3H:1V should have an acceptable factor of safety against slope failure. The long
term stability of a slope can be affected by water, grade changes, added loads, and loss of vegetation. It is
recommended that the slope be vegetated as soon as practicable to guard against soil erosion from surface
runoff and that the slope be inspected periodically for signs of any erosion or slope movement.

Where natural cohesive soil having a PI greater than 8 (i.e., silty clay or clayey silt) is exposed in the bottom or
sides, it is recommended that a minimum thickness of 12-inches be disced, appropriately moisture adjusted, and
recompacted. Any granular zones exposed in the bottom or sides should be removed to a minimum thickness of
2 feet and be replaced with a 2-foot thick soil liner. If maintaining the normal pool level is critical and to greatly
reduce the risk of seepage losses, consideration should be given to constructing a minimum 2-foot thick soil liner
over the entire basin bottom and along the sides.

All soil that is to be used for the construction of the liner should be free of organic and miscellaneous materials,
contain at least 50% fines by weight (% passing the 200 sieve) and have a Plastic Index Value (PI) greater than 12.
Fill for the liner should be placed in uniform lifts not exceeding a loose thickness of 8 inches, and be compacted
on relatively horizontal surfaces, no steeper than 4 horizontal on 1 vertical. The fill should be compacted to a unit
dry weight equal to no less than 95 percent of the maximum unit dry weight as determined in the laboratory by
the Standard Proctor Test (ASTM Designation D 698). The moisture content of all new fill used for the liner should
be maintained between the optimum moisture content and 4 percentage points above optimum.

Bulk soil samples should be obtained in advance of construction so compaction criteria and a determination of
suitability can be established prior to placing any liner material. Based on the soils encountered, the portions of
the upper cut material may be reusable as basin liner material.

Based on water levels obtained during and after drilling, the encountered water level is below the proposed basin
bottom elevation in this area of the site. However, no long term groundwater levels were taken and borings were
backfilled immediately following completion. It is possible that the groundwater table maybe higher, or may
fluctuate between seasons, and that the construction of the basin may require pumping from sumps installed
outside the limits of the basin excavation. Any sumps excavated during construction should be filled with
compacted cohesive soil or grout at the completion of construction.

Of equal importance in minimizing seepage losses from the basin is the proper backfilling of influent and effluent
pipes and headwalls adjacent to the basin. If storm sewers or irrigation pipes will be inundated when the basin is
at the normal pool elevation, it is important that precautions be taken to prevent water losses/infiltration through
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the trench backfill or through joints in the pipes. In these areas, trenches should be backfilled with properly
compacted cohesive soil. Water-tight pipe/joints should be used for pipes below the normal pool level.

S&ME recommends that the construction of the basin be observed and any liner material tested by personnel
from our office. Ultimately, the critical factor in achieving the desired long-term performance of the basin is
proper construction and field control.

6.7 Groundwater Considerations

6.7.1 Groundwater Considerations Roadway Subgrade Preparation

Based on observations made during the field work, it is not anticipated that significant quantities of groundwater
will be encountered during construction activities for the roadway realignment and pavement widening. Shallow
excavations, such as subgrade overexcavations, extending through only cohesive soil may encounter small
amounts of seepage. Deeper excavations, such as excavations for any utilities, extending through granular seams,
pockets/lenses, or layers may encounter larger groundwater flows. The quantities of groundwater encountered are
anticipated to be controllable by bailing or pumping from temporary sumps. If pumping from sump pits is not
effectively keeping the groundwater below excavation levels, then S&ME should be retained to provide additional
recommendations.

During construction, surface runoff and precipitation should not be permitted to collect and stand in excavations
as the soil will absorb water. Soils softened by standing water or disturbed by construction activities should be
removed from excavations before pavement is placed. Additionally, all excavations should be either sloped back
or braced in accordance with the most recent OSHA excavation guidelines.

6.7.2 Groundwater Considerations for Culvert Construction

During this investigation, Borings B-3, B-7, and B-15 located near the proposed culverts did not encounter
groundwater at a depths above or near the planned foundation elevations. It is anticipated, however, the long
term groundwater level in the immediate vicinity of the proposed culverts will be approximately the same as, and
vary with, the level of water in Rush Run.

It is recommended that groundwater, surface water runoff, and stream flows be controlled during construction, as
soil in excavation walls or at the proposed foundation level may exhibit instability in the presence of water and
construction vibrations. S&ME recommends that the sides and bottoms of all excavations be closely monitored
by the Geotechnical Engineer of Record or their designated representative during culvert construction. If the soil
at the bottom of an excavation becomes disturbed by construction activity or channel flow, it is recommended
that the disturbed material be undercut and replaced in accordance with the recommendations provided in this
report, or be removed and the footing elevation lowered to more suitable soils.

Localized sheeting and continuous dewatering, in conjunction with stream diversion, may aid in minimizing
disturbance of the soil at the foundation bearing elevation, and it is recommended that all excavations for the
proposed structure foundations be protected from stream, groundwater, and storm water flow. Even with stream
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flow diversion, provisions for continuous pumping from sumps should be made for groundwater flows that may
be encountered in excavations extending below the level of water in the stream.

Some water seepage may also emanate from any granular seams or zones that are encountered in excavations
performed above the level of water in the stream; however, the quantity of water is anticipated to be limited and
may likely be controlled by bailing or with portable pumps. Excavations extending below the stream level will
likely encounter larger quantities of groundwater if granular seams or layers are encountered. Additionally, all
excavations should be either sloped back or braced in accordance with the most recent OSHA excavation
guidelines.

7.0 Final Considerations

The analyses, conclusions and recommendations presented in this report are based on project information
provided by EMH&T. S&ME should be retained to review the final design plans and specifications to determine
that the intent of our engineering recommendations have been properly incorporated into the design documents.
It is also recommended that S&ME be retained to observe the subgrade proofrolling, perform fill/backfill testing,
and observe construction to confirm that our recommendations are valid or to modify them accordingly. S&ME
cannot assume responsibility or liability for the adequacy of recommendations if we are not retained to observe
construction.

The contents of this report are also based on the subsurface conditions as they existed at the time of our field
investigation, and further on the assumption that the exploratory borings are representative of actual subsurface
conditions throughout the area investigated. It should be noted that actual subsurface conditions between and
beyond the borings might differ from those encountered at the boring locations. If subsurface conditions are
encountered during construction that vary from those discussed in this report, S&ME should be notified
immediately so that we may evaluate the effects, if any, on design and construction.

This report was written for our client, EMH&T, Inc. This report may not be relied upon for use in other projects,
additions to the current project, or any other purpose for which the material was not strictly intended by S&ME
without S&ME's express written permission.
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Important Information About Your

Geotechnical Engineering Report

Variations in subsurface conditions can be a principal cause of construction delays, cost overruns and claims.
The following information is provided to assist you in understanding and managing the risk of these variations.

Geotechnical Findings Are Professional Opinions
Geotechnical engineers cannot specify material properties
as other design engineers do. Geotechnical material
properties have a far broader range on a given site than
any manufactured construction material, and some
geotechnical material properties may change over time
because of exposure to air and water, or human activity.

Site exploration identifies subsurface conditions at the
time of exploration and only at the points where
subsurface tests are performed or samples obtained.
Geotechnical engineers review field and laboratory data
and then apply their judgment to render professional
opinions about site subsurface conditions. Their
recommendations rely upon these professional opinions.
Variations in the vertical and lateral extent of subsurface
materials may be encountered during construction that
significantly impact construction schedules, methods and
material volumes. While higher levels of subsurface
exploration can mitigate the risk of encountering
unanticipated subsurface conditions, no level of
subsurface exploration can eliminate this risk.

Geotechnical Findings Are Professional Opinions
Professional geotechnical engineering judgment is
required to develop a geotechnical exploration scope to
obtain information necessary to support design and
construction. A number of unique project factors are
considered in developing the scope of geotechnical
services, such as the exploration objective; the location,
type, size and weight of the proposed structure; proposed
site grades and improvements; the construction schedule
and sequence; and the site geology.

Geotechnical engineers apply their experience with
construction methods, subsurface conditions and
exploration methods to develop the exploration scope.
The scope of each exploration is unique based on
available project and site information. Incomplete project
information or constraints on the scope of exploration

increases the risk of variations in subsurface conditions not

being identified and addressed in the geotechnical report.

Services Are Performed for Specific Projects

Because the scope of each geotechnical exploration is
unique, each geotechnical report is unique. Subsurface
conditions are explored and recommendations are made
for a specific project.

Subsurface information and recommendations may not be
adequate for other uses. Changes in a proposed structure
location, foundation loads, grades, schedule, etc. may
require additional geotechnical exploration, analyses, and
consultation. The geotechnical engineer should be
consulted to determine if additional services are required
in response to changes in proposed construction, location,
loads, grades, schedule, etc.

Geo-Environmental Issues

The equipment, techniques, and personnel used to
perform a geo-environmental study differ significantly
from those used for a geotechnical exploration. Indications
of environmental contamination may be encountered
incidental to performance of a geotechnical exploration
but go unrecognized. Determination of the presence, type
or extent of environmental contamination is beyond the
scope of a geotechnical exploration.

Geotechnical Recommendations Are Not Final
Recommendations are developed based on the
geotechnical engineer’s understanding of the proposed
construction and professional opinion of site subsurface
conditions. Observations and tests must be performed
during construction to confirm subsurface conditions
exposed by construction excavations are consistent with
those assumed in development of recommendations. It is
advisable to retain the geotechnical engineer that
performed the exploration and developed the
geotechnical recommendations to conduct tests and
observations during construction. This may reduce the risk
that variations in subsurface conditions will not be
addressed as recommended in the geotechnical report.

Portion obtained with permission from “Important Information About Your Geotechnical Engineering Report”, ASFE, 2004
© S&ME, Inc. 2010



Appendices



Appendix A



Document Path: R:\Projects\2016\GEO\1117-16-031\1117-17-031_V-Map.mxd

Riverlea

15:UBIHN

PROJECT LOCATION
FRANKLIN CTY, OH

VAT
RANKIIN

Sources: Esri,HERE, DelLorme, Intermap,.increment P Corp., GEBCO,
USGS, FAO/NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance
Survey, Esri Japan, METI, Esri China (Hong Kong), swisstopo,
MapmylIndiaZ © OpenStreetMap c¢ohtributors, and the GIS User
Community = ="

0 2,000 4,000 8,000 Feet
B TN T
VICINITY MAP PE
NORTHEAST GATEWAY 1
WORTHINGTON, FRANKLIN COUNTY, OHIO
SCALE: 1 inch = 4,000 feet
DATE: 71612017
DRAWN BY: CRW 7
GGG WWW.SMEINC.COM
1117-16-031 J




7-13-2017
DRAWN BY:

1117-16-031

PROJECT NO.

B Proposed Basin | £
gl Location 7
<

FRA-CR84-1.36
NORTHEAST GATEWAY

PLAN OF BORINGS
WORTHINGTON, FRANKLIN COUNTY, OHIO

Legend
APPROXIMATE CONSTRUCTION

LIMITS

PLATE NO.

3:( BORING LOCATION 2

N~
~
o
(\I
)
o)
.
N~
S
B
4]
2
9
>
a
©
@
=
o
S
o
X
E
@
<)
£
=
S
@
-
<]
c
©
n-|
-
™
<
&
N3
~
~
s
e
=
=
™
<
&
©
V
~
~
s
=
o]
w
Q
9
©
©
o
I
Y
]
3]
2
9)
o
o
=
14

77, = 7
/ 4 ALL FEATURE LOCATIONS DISPLAYED ARE APPROXIMATED.

N~




EXPLANATION OF SYMBOLS AND TERMS USED ON BORING LOGS
FOR SAMPLING AND DESCRIPTION OF SOIL
SAMPLING DATA

I - Blocked-in “SAMPLES” column indicates sample was attempted and recovered within
this depth interval.
[[l - Sample was attempted within this interval but not recovered.
2/5/9 - The number of blows required for each 6-inch increment of penetration of a “Standard”

2-inch O.D. split-barrel sampler, driven a distance of 18 inches by a 140-pound
hammer freely falling 30 inches. The raw “blowcount” or “N” is equal to the sum of the
second and third 6-inch increments of penetration. Addition of one of the following
symbols indicates the use of a split-barrel other than the 2” O.D. sampler:

28| - 2%2"0.D. split-barrel sampler

38| - 3" O.D. split-barrel sampler

Neo - Corrected Blowcount = [(S&ME Drill Rod Energy Ratio) / (0.60 Standard)] X N,aw
P - Shelby tube sampler, 3” O.D., hydraulically pushed.

R - Refusal of sampler in very-hard or dense soil, or on a resistant surface.

50-2” - Number of blows (50) to drive a split-barrel sampler a certain number of inches (2),
other than the normal 6-inch increment.

SD - Split-barrel sampler (S) advanced by weight of drill rods (D).

SH - Split-barrel sampler (S) advanced by combined weight of rods and drive Hammer (H).
SOIL DESCRIPTIONS
All soils have been classified basically in accordance with the Unified Soil Classification System,

but this system has been augmented by the use of special adjectives to designate the
approximate percentages of minor components, as follows:

Adjective Percent by Weight
trace 1t0 10
little 11 to 20
some 21t0 35
“and” 36 to 50

The following terms are used to describe density and consistency of soils:

Term (Granular Soils) Blows per foot (Neo)
Very-loose Less than 5
Loose 51010
Medium-dense 111030
Dense 31to 50
Very-dense Over 50
Term (Cohesive Soils) Qui (tsf)
Very-soft Less than 0.25
Soft 0.25t0 0.5
Medium-stiff 0.5t01.0
Stiff 1.0t0 2.0
Very-stiff 2.0to 4.0
Hard Over 4.0

PLATE 3




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-1

Page 1 of 1
age lo FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH :
LOCATION:  40.109298N, 83.002933W ELEVATION:  923.1 DATE: 6/27/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m ~ SIS NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A é R 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S 10 020 00 30 0 : 40
922.1
921.6 GRANULAR BASE - 6 INCHES
3, Very-stiff to hard brown mottled with dark-gray
1 3, | 12] 67 | SILTY CLAY, little to some fine to coarse sand, I - H=2.7-45
920.3 3 trace fine gravel. (A-6b) 1 ‘
6, Stiff to very-stiff dark-brown and dark-gray 3 BN :
2 7, | 22| 73 | CLAY, little fine to coarse sand, trace fine gravel, e H=1.5-2.2
8 contains odor. (A-7-6) 1 G
L 5 | 2 / . NN .
3 3/ 10 | 100 X—@ H=1.2-2.2
917.1 4 1 G
4, Stiff to very-stiff brown mottled with gray SILTY B
4 4, 110 | 67 | CLAY, little fine to coarse sand. (A-6b) L H=15-27
[ 915.6 S ‘
- Encountered seepage at 7.0
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: Y "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/27/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

SP9-ATE 4




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-2

Page 1 of 1
age 1o FRA-CR 84-1.36 - NORTHEAST GATEWAY . S&ME
WORTHINGTON, OH -
LOCATION:  40.109252N, 83.001746W ELEVATION:  915.5 DATE: 6/24/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. ' m A m m ~ m o NATURAL CONSISTENCY INDEX
> Ex2EE 2 = = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az | »n M ém 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S0 10 0020 00 30 0 40 0
914.5
914.0 GRANULAR BASE - 6 INCHES
Y Very-stiff brown mottled with gray SILTY
1 3, A 10 | 67 | CLAY, little fine to coarse sand. (A-6b) RN - H=2.7-35
912.5 N E :
3, Stiff to very-stiff brown mottled with gray SITLY ] :
2 5, 116 | 60 | CLAY, some fine to coarse sand, trace fine 2N H=1.5-3.5
911.0 6 gravel. (A-6b) N E -G
L5 )y Medium-stiff to stiff brown SILT AND CLAY, SRR 5
3 5, | 12| 53 | some fine to coarse sand, trace fine gravel. (A-6a) %o H=0.7-2.0
3 N g
909.5 o
3, Very-stiff to hard dark-brown SILTY CLAY, S
4 7, | 24 | 53 | some fine to coarse sand, little fine to coarse S H=-2.2-4.5
908.0 ’ gravel (A-6b) |
- No seepage encountered.
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: v "Dry" A 4 = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/24/2016 ¢l Cinax CO™P] Curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

SP9-ATE 5




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-3

Page 1 of 2
age = o FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH :
LOCATION:  40.109229N, 83.000631W ELEVATION:  916.5 DATE: 6/24/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 35.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m ~ SIS NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A é R 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S 10 020 00 30 0 : 40
915.5
915.0 GRANULAR BASE - 6 INCHES
3, POSSIBLE FILL: Very-stiff greenish brown and
1 4, |12 | 67 | dark-gray SILTY CLAY, little to some fine to - H=2.2-27
913.5 4 coarse sand, trace fine to coarse gravel. (A-6b) ‘
)y Stiff greenish-brown and dark-brown SILTY =
2 5, | 15| 60 | CLAY, some fine to coarse sand, trace fine H=1.5
912.0 5 gravel. (A-6b) ‘
L5 Y Stiff to very-stiff brown mottled with gray SILTY =
3 3, | 12| 60 | CLAY, some fine to coarse sand, trace fine H=2.0-2.5
910.7 5 gravel. (A-6b) ‘
3, Very-stiff brown mottled with gray SILTY S
4 4, | 12| 80 | CLAY, some fine to coarse sand, little fine C U H=3.0-35
4 gravel, contains roots. (A-6b) ‘
908.7
Very-stiff to hard brown SANDY SILT, some
) fine to coarse sand, trace fine gravel, contains .
/ roots. (A-4a) :
5 5/ 16 | 100 - [H=3.0-3.5
6 G
[ 10,
905.5
Hard brown and gray SILT AND CLAY, some
fine to coarse sand, trace fine gravel (A-6a).
3 :
/ :
6 I 6 / 21 | 80 - H=4.5+
8 LG
15 :
900.0
Hard brown and gray SILTY CLAY, some fine to
coarse sand, little fine gravel. (A-6b)
4 :
/ :
7 I 9, | 31100 . H=4.5+
12 :
[ 20,
003 s 7 | 65| 100 =4.0-4.5+
SB lhe Very-dense brown GRAVEL WITH SAND, trace ——— —
L5 i HEEEE R
WATER LEVEL: Y 293 Y T Cradations son | g meritierires (g, Prill Rod Energy Ratio: .891
WATER NOTE: _ At Completion  Caved at25.7 | Q- Uncon Comp Separate| W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/24/2016 6/24/2016 g - gg;:ifomp Curves | D-Relative Dens (%) Drill Rig Number : S&ME

JOB: 1117-16-031

-CONTINUED-

CME
SP9-ATE 6




2010 NEW DEFAULT BORING LOG-W/ N60

Page 2 of 2 LOG OF BORING NO. B-3
FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH
LOCATION:  40.109229N, 83.000631W ELEVATION:  916.5 DATE: 6/24/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 35.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m ~ SIS NATURAL CONSISTENCY INDEX
= S s = 5 TEST
E EE %% % % g § EEU) DESCRIPTION ﬁATURAL MOISTURE CONTENT RESULTS
35 Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
Sllt(A'l'b) iiiloiizoii30ii40iii
889.5
Very-dense gray GRAVEL WITH SAND, trace
silt. (A-1-b)
887.6 9A 50/ 128 | 100
Y 49, Very-dense brown and gray FINE AND
B 37 COARSE SAND, some fine to coarse gravel,
=307 little silt, trace clay. (A-3a)
885.2
Hard brown SILTY CLAY, some fine to coarse
sand, little fine gravel. (A-4b)
7/ S N [ N NN
10 27, | 92 | 100 ol s
35 N D e
(8815 .o W | | L
- No seepage encountered.
- Encountered water at 29.8'.
- Encountered cobbles at 29.5'.
- Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.

,40,

,45,

7507 NN N I NN
WATER LEVEL: 293 Y S Gradation TsoeeINDICiT_EP::fr:j:fos( <7,/ Drill Rod Energy Ratio: 891
WATER NOTE: _ At Completion  Caved at25.7 | Q- Uncon Comp Separate| W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015

DATE: ___6/24/2016 6/24/2016 G Cbaax CO™ ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031
SP9-ATE 7



2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-4

Page 1 of 1
age 1o FRA-CR 84-1.36 - NORTHEAST GATEWAY . S&ME
WORTHINGTON, OH >
LOCATION:  40.109183N, 82.99929W ELEVATION:  915.6 DATE: 6/24/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 6.0
SAMPLER(S): 2" O.D. Split-barrel Sampler
. ' m A m m ~ m o NATURAL CONSISTENCY INDEX
> EF S0 - =Sy ATURAL MOISTURE CONTENT TEST
S EESE5E2 s 53 DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S0 10 0020 00 30 0 40 0
914.6
914.1 GRANULAR BASE - 6 INCHES
v Y Stiff to very-stiff brown mottled gray SILTY
912.9 1 ; | 18] 67 | CLAY, some fine to coarse sand, trace fine to -~ H=1.5-3.0
. 3 ‘
coarse gravel. (A-6b)
9 / Medium-dense brown GRAVEL, little fine to
911.6 2 ;| 12 ] 33 | coarse sand, trace silt. (A-1-a)
3 Stiff to very-stiff brown SANDY SILT, trace fine S
L5 4, gravel. (A-4a) DN
3 / 12 | 87 &<—1—X H=2.0-3.0
909.6 4 1 G
3, Very-stiff to hard brown and gray SANDY SILT, S R 5
4 ;| 19| 87 | some fine to coarse sand, trace fine to coarse @K . H=3.0-4.5
[ 908.1 8 | gravel. (A-4) S R ' G
- No seepage encountered.
104 - Encountered water at 2.5".
- Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
WATEiRzI;VEL: Y 2.0 ¥ S Gradation TsoeeINDICiT_EP::fr:jZEZfS (tor,|Drill Rod Energy Ratio : 891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/24/2016 ¢l Cinax CO™P] Curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

SP9-ATE 8




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-5

JOB: 1117-16-031

Page 1 of 1
8 FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH
LOCATION:  40.109015N, 82.998509W ELEVATION:  918.6 DATE: 6/24/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 10.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: [ mEm L - n . NATURAL CONSISTENCY INDEX
> EF S0 - =Sy ATURAL MOISTURE CONTENT TEST
S EESE5E2 s 53 DESCRIPTION g MO RESULTS
QO Bz v H ém 4PLASTIC LIMIT4LIQUID LIMIT
9183 TOPSOIL - 4 INCHES SUO10 20 0 30 0 40
Hard brown mottled with gray SILTY CLAY,
4, some fine to coarse sand, little fine gravel. (A-6b) Lo
1 8/ 21 | 87 . : |H=4.0-4.5
6
915.9
Very-stiff brown, yellow, and dark-gray CLAY,
3 some fine to coarse sand, trace fine gravel.
/ (A-7-6) A :
2 5,124 9 e —H=2.5-3.5
11 N N G
[ 5 — -
913.1
Stiff to very-stiff brown SANDY SILT, some e
3, clay trace fine gravel. (A-4a) S S
3 4/ 10 | 100 &« X . - |H=2.0-3.7
910.6 ‘
Hard brown SILTY CLAY, little fine to coarse
6, gravel. (A-6b) SR
4 8/ 28 | 100 - |H=4.0-4.5
11 :
(986 | 4o ®& | -
- No seepage encountered.
- Boring backfilled with soil cuttings and
bentonite chips.
- 15,
- 20,
7257 NN N N T NN
WATER LEVEL: Y "Dry" A 4 = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion % - ITJn;on gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/24/2016 c- Cg;:il ; °"P | curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

SP9-ATE 9




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-6

JOB: 1117-16-031

Page 1 of 1
ageto FRA-CR 84-1.36 - NORTHEAST GATEWAY S&ME
WORTHINGTON, OH :
LOCATION:  40.106235N, 83.001753W ELEVATION:  920.6 DATE: 6/26/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.0
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m ~ SIS NATURAL CONSISTENCY INDEX
> Eefd ] 2 = = TEST
E EE % % % % g § E Eu) DESCRIPTION ﬁATURAL MOISTURE CONTENT RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
920.0 ASPHALT - 7 INCHES S 10 020 00 30 0 : 40
919.6 GRANULAR BASE - 4 INCHES
Medium-dense gray COARSE AND FINE
. 12160 | SAND, some fine to coarse gravel, little silt, trace
’ clay. (A-3a) S
Stiff to very-stiff brown and gray CLAY, "and" o L
9 | 47 | silt, little fine to coarse sand. (A-7-6) e . g=2.0-3.0
o154 - 5 10 | 60 o L g=2.o-3.0
Stiff to very-stiff brown mottled with gray SILTY :
CLAY, little fine to coarse sand, trace fine gravel,
9 | 0 | contains roots. (A-6b) SR
P15 10 [100———————————————— —He1522
- No seepage encountered.
- Boring backfilled with soil cuttings and
bentonite chips.
107 - Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: v "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/26/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

PPWAE 10




2010 NEW DEFAULT BORING LOG-W/ N60

Page 1 of 2

LOG OF BORING NO. B-7

FRA-CR 84-1.36 - NORTHEAST GATEWAY

WORTHINGTON, OH

>S&ME

JOB: 1117-16-031

-CONTINUED-

LOCATION:  40.107312N, 83.000849W ELEVATION:  914.2 DATE: 6/20/16
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 34.9'
SAMPLER(S): 2" O.D. Split-barrel Sampler
' m A m m SIS NATURAL CONSISTENCY INDEX
a Eg S = % - o = ~JATURAL MOISTURE CONTENT TEST
2 | &d =2z % 223 2 DESCRIPTION e RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
913.7 TOPSOIL - 6 INCHES S 10 020 00 30 0 : 40
Stiff to very-stiff dark-gray SILTY CLAY, little L
912.8 Ny ¥ 8 | 100 | fine to coarse sand, trace fine gravel. (A-6b) - HELS2T
1B /4 Stiff to very-stiff orange-brown mottled with gray L H=1722
SILTY CLAY, little fine to coarse sand, trace ~
3, fine gravel. (A-6b) S
2 ;1|47 C 0 H=1.5-25
5
1/ I
13 /s 7 | 33 - H=2.0-2.5
908.7
3, Soft to medium-stiff brown mottled with gray e B
4 ;| 8 | 47 | SILTY CLAY, some fine to coarse sand, little ) S H=0.5-1.0
3 fine gravel. (A-6b) SR ‘
906.2 o
Stiff to very-stiff brown SILTY CLAY, some fine S
4, to coarse sand, little fine gravel. (A-6b) S o
5 / 16 | 80 R - H=1.7-4.0
6 SRR :
- 10- —
903.7 V4
- Very-stiff to hard gray SANDY SILT, little clay, e
2, trace fine gravel. (A-4a) A L
6 / 16 | 73 ® X—X S H=2.5-4.2
7 NN . G
901.2 :
Very-stiff dark-brown SANDY SILT, some clay,
4, trace fine gravel. (A-3a) L
7 ;|18 | 47 . |H=3.0-4.0
7 -G
15 :
898.7
Very-stiff to hard gray SILTY CLAY, some fine
3 / to coarse sand, some fine gravel. (A-6b) I
8 ;| 16| 87 © . H=3.7-45
7 :
4/ NN
9 ;|17 ] 80  |[H=3.745
7 :
,20,
3, BEE
10 / 48 | 100 C [H=2.7-4.5
28 :
891.2
Hard brown SILTY CLAY, some fine to coarse
8, sand, some fine gravel. (A-6b) o
11 12, 147 | 100 D H=45+
L 55 B S R R R
WATER LEVEL: £ 107 Y S Gradation TsoeeINDICZ;T_EP::;:I?:EZ:S( <7,/ Drill Rod Energy Ratio: 847
WATER NOTE: _ At Completion Caved at 34.0 Q- Uncon Comp | g 1o rate| W-Unit Dry wt (pcr) | Last Calibration Date: 9/21/2015
DATE: 6/20/2016 6/20/2016 T Zriax Comp " rves | D-Relative Dens (%) Drill Rig Number : S&ME
D-50 Track

PLATE 11




LOG OF BORING NO. B-7

2010 NEW DEFAULT BORING LOG-W/ N60

JOB: 1117-16-031

Page 2 of 2
8 FRA-CR 84-1.36 - NORTHEAST GATEWAY . s &ME
WORTHINGTON, OH
LOCATION:  40.107312N, 83.000849W ELEVATION:
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 34.9'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. ' m A m m m o NATURAL CONSISTENCY INDEX
2 ES 2R e % = ~NATURAL MOTSTURE CONTENT TEST
2 | Gm=3E = = =3 DESCRIPTION VA
m A= <5< & < RESULTS
25 Az |4 v A 7] PLASTIC LIMIT LIQUID LIMIT
Hard gray SILTY CLAY, some fine to coarse
sand, trace fine gravel. (A-6b) (Continued)
12 S H=45+
[ 30,
881.7
Hard brown SILT AND CLAY, some fine to
coarse sand, some fine gravel. (A-6a)
13 T H=45+
879.3 1
(873 ) MR L
- No seepage encountered.
- Encountered water at 11.0'.
- Encountered cobbles at 22.0'.
- Boring backfilled with soil cuttings and
bentonite chips.
[ 40,
[ 45,
-50- SYMBOLS USED TO INDICATE TEST REéL}L:T:S o .: — :. —
WATER LEVEL: L. G- Gradation coe o - Penctromotor Drill Rod Energy Ratio : .847
WATER NOTE: _ At Completion  Cavedat34.0 | © - Uncon Comp Separate| W-Unit Dry Wt Last Calibration Date : 9/21/2015
DATE: 6/20/2016 T Zriax Comp "; rves | D-Relative Dens Drill Rig Number : S&ME
D-50 Track

PLATE 12




2010 NEW DEFAULT BORING LOG-W/ N60

Page 1 of 1 LOG OF BORING NO. B-8
FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH
LOCATION:  40.108179N, 83.000693W ELEVATION:  915.3 DATE: 6/20/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 10.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: | mm o D o NATURAL CONSISTENCY INDEX
> Ex2EE 2 = = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
914.8 TOPSOIL - 6 INCHES SUO10 20 0 30 0 40
Very-stiff brown mottled with dark-gray SILTY
Ly CLAY, little fine to coarse sand, trace fine gravel, | == ]: o000
1 2, ) 8 | 33 | contains few roots. (A-6b) o H=2.025
912.3
v Stiff brown mottled with gray SILTY CLAY,
2, some fine to coarse sand, trace fine gravel. (A-6b)
2 2/ 8 | 53 oo [ X e X | H=1.0-2.0
4 ““““::::::::“‘:G
[ 5 — -
909.3
oy Medium-stiff to stiff dark-brown and light-brown | @ © ] ciijriiop i
3 4, 110 | 73 | SANDY SILT, some clay, trace fine to coarse S| kX[ H=0.7-1.2
3 gravel. (A-4a) S R R R R €
907.3 S N [ N NN
Very-stiff to hard brown SILTY CLAY, some
2, fine to coarse sand, some fine gravel. (A-6b) RN BN RN R B
4 6/ 18 | 73 s HEB.545
’7
(9053 | o4 W L
- Encountered seepage at 3.5'".
- Encountered water at 6.0".
- Boring backfilled with soil cuttings and
bentonite chips.
[ 15,
,20,
7257 NN N I NN
WATER LEVEL: Y 35 Y S Gradation TsoeeINDICiT_EP::fr:j:fos( <7,/ Drill Rod Energy Ratio: 847
WATER NOTE: _ At Completion  Cavedat8.5 | Q- Uncon Comp Separate| W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/20/2016 6/20/2016 T lriax Comp[7  rves | D-Relative Dens (%) Drill Rig Number : S&ME

D-50 Track
PLATE 13

JOB: 1117-16-031



2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-9

Page 1 of 1
age lo FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH :
LOCATION:  40.105476N, 82.998409W ELEVATION:  918.0 DATE: 6/27/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m ~ SIS NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
0172 ASPHALT - 10 INCHES S 10 020 00 30 0 : 40
016.5 GRANULAR BASE - 8 INCHES
3, Very-stiff brown mottled with gray SILTY
1 5, | 16 | 53 | CLAY, little fine to coarse sand, trace fine gravel. A C: H=2.5-3.0
915.0 6 (A—6b) Sl :
7, Very-stiff to hard brown SILT AND CLAY, . :
2 7, | 22| 60 | some fine to coarse sand, little fine gravel. (A-6a) L D s H=3.0-4.5
913.5 8 1 G
L5 3, Very-stiff to hard brown and gray SANDY SILT, RN R E
3 4, |13 | 100 | some clay, trace fine gravel. (A-4a) o X H=3.5-4.5
5 E oo - G
912.0 ‘
3, Very-stiff to hard brown SILTY CLAY, some S
4 10, | 31 | 67 | fine to coarse sand, trace fine gravel. (A-6b) L H=3.04.5
[ 910.5 wr ‘
- No seepage encountered.
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: Y "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/27/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

PPWAE 14




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-10

Page 1 of 1
age = o FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH :
LOCATION:  40.106515N, 82.998015W ELEVATION:  917.1 DATE: 6/27/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. ' m A m m ~ m o NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A é R 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S 10 020 00 30 0 : 40
916.1
915.6 GRANULAR BASE - 6 INCHES
11 Very-stiff to hard brown mottled with gray SILT -
1 5, | 12| 53 | AND CLAY, some fine to coarse sand, trace to R - H=3.5-45
3 little fine gravel. (A-6a) o ‘
5 S :
2 / 7/ 22 | 100 ® H=4.0-4.5
912.6 8 Lo G
L5 4, Very-stiff brown SANDY SILT, some clay, trace RN R 5
4 fi 1. (A-4 o|—X =2.5-
3 ;| 13| 87 | fine gravel. (A-4a) H=2.5-3.5
911.2 5 SRR IS G
5 Very-stiff to hard brown SILTY CLAY, some T
4 '6 , | 19| 100 fine to coarse sand, little fine gravel. (A-6b) T H=3.545
[ 909.6 oo ‘
- No seepage encountered.
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: Y "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/27/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

PPWAE 15




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-11

Page 1 of 1
age 1o FRA-CR 84-1.36 - NORTHEAST GATEWAY . S&ME
WORTHINGTON, OH >
LOCATION:  40.107793N, 82.99757W ELEVATION:  918.2 DATE: 6/27/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. ' m A m m ~ m o NATURAL CONSISTENCY INDEX
> Ex2EE 2 = = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az | »n M é P 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S0 10 0020 00 30 0 40 0
917.2
916.7 GRANULAR BASE - 6 INCHES
10 Hard brown mottled with gray SILTY CLAY, -
1 7, | 18 | 47 | some fine to coarse sand, some fine gravel R - H=4.0-4.5+
9152 3 (A-6b). L ‘
7, Hard brown SANDY SILT, some clay, trace fine SR ;
2 7, | 22| 80 | gravel. (A-4a) ® x—X H=4.0-4.5
913.7 8 I G
L5 4, Very-stiff brown mottled with gray SILT AND RN R E
3 4, 113 | 87 | CLAY, some fine to coarse sand, trace fine @< X H=3.0-3.5
912.2 5 gravel. (A-6a) RN TG
6, Very-stiff to hard brown SILTY CLAY some fine S
4 6, | 21 | 100 to coarse sand, some fine gravel. (A-6b) L H=2.5-45
[ 910.7 & ‘
- No seepage encountered.
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: v "Dry" A 4 = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .891
WATER NOTE: _ At Completion Q - Uncon gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015
DATE: 6/27/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031

PPWAE 16




2010 NEW DEFAULT BORING LOG-W/ N60

JOB: 1117-16-031

Page 1 of 1 LOG OF BORING NO. B-12
FRA-CR 84-1.36 - NORTHEAST GATEWAY | S&ME
WORTHINGTON, OH
LOCATION:  40.109007N, 82.99741W ELEVATION:  919.0 DATE: 6/20/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 10.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: [ mEm L - D o NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
918.7 TOPSOIL - 4-1/2 INCHES SUO10 20 0 30 0 40
Stiff to very-stiff orange-brown and dark-gray
Ly SILTY CLAY, little fine to coarse sand, trace L
1 2, | 8 | 33| fine gravel. (A-6b) . H=2.0-2.5
4
916.0
Very-stiff brown mottled with gray SILTY
2, CLAY, some fine to coarse sand, trace fine
2 3, [ 1180 gravel. (A-6b) Ce © 0 H=3.0-3.5
5 N N N G
[ 5 — -
913.5
Very-stiff to hard brown SILTY SAND, some
2, clay, trace fine gravel. (A-4a) R B S
3 3/ 11 | 87 @ XX - |H=2.5-4.5
911.0 ‘
Hard brown SILTY CLAY, some fine to coarse
4, sand, some fine gravel. (A-6b) o
4 8 | 28100  H=4st
12 :
(9090 o W o
- No seepage encountered.
- Encountered cobbles at 7.5'.
- Boring backfilled with soil cuttings and
bentonite chips.
- 15,
,20,
WATE]lzlflgVEL: v "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EPTESE RES:LTS Tt Drill Rod Energy Ratio : .847
WATER NOTE: _ At Completion  _ Cavedat7.7 _ | ©-Uncon Comp|o 5% | 7 5oaeerotetes (T80 Lagt Calibration Date: 9/21/2015
DATE: 6/20/2016 6/20/2016 T lriax Comp[7  rves | D-Relative Dens (%) Drill Rig Number : S&ME
D-50 Track

PLATE 17




LOG OF BORING NO. B-13

2010 NEW DEFAULT BORING LOG-W/ N60

JOB: 1117-16-031

Page 1 of 1
8 FRA-CR 84-1.36 - NORTHEAST GATEWAY S&M E
WORTHINGTON, OH
LOCATION:  40.109984N, 82.996784W ELEVATION:  920.8 6/20/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 10.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: [ mEm L - D o NATURAL CONSISTENCY INDEX
> Ex2EE 2 = = ATURAL MOISTURE CONTENT TEST
5 EESEE 22 8 59 DESCRIPTION gL HoTeTy
m A= <5< & < RESULTS
0 Az |4 v A 7] PLASTIC LIMIT LIQUID LIMIT
920.3 TOPSOIL - 6-1/2 INCHES
Stiff to very-stiff brown and dark-gray SILTY
/ CLAY, little fine to coarse sand, trace fine gravel. Do
1 3, | 10 ] 47 | (A-6b)  H=1.7-2.7
4
917.8
Stiff to very-stiff brown mottled with gray SILTY
/ CLAY, some fine to coarse sand, trace fine
2 3, | 10| 73 | gravel, contains few roots. (A-6b) T H=2.027
4 G
[ 5 — -
o141 3A 517[2 10 | 100 _H=1.0-2.0
3B ! Very-stiff to hard brown SILTY CLAY, some e
fine to coarse sand, some fine gravel. (A-6b) - H=3.035
/ :
4 10/ 28 | 87 - [H=3.0-4.5
10 :
(9108 o W L
- No seepage encountered.
- Encountered cobbles at 7.5'".
- Boring backfilled with soil cuttings and
bentonite chips.
[ 15,
[ 20,
7257 NN N I NN
WATER LEVEL: v "Dry" Yy = sgggstl.isofsm TsoeeINDICiT_EP::fr:j::Z:S Drill Rod Energy Ratio : .847
WATER NOTE: _ At Completion  Cavedat81 | © - Uncon Comp Separate| W-Unit Dry Wt Last Calibration Date : 9/21/2015
DATE: 6/20/2016 6/20/2016 T Zriax Comp "; rves | D-Relative Dens Drill Rig Number : S&ME
D-50 Track

PLATE 18




2010 NEW DEFAULT BORING LOG-W/ N60

Page 1 of 1 LOG OF BORING NO. B-14
FRA-CR 84-1.36 - NORTHEAST GATEWAY S&ME
WORTHINGTON, OH :
LOCATION: 40.112136N, 82.995918W ELEVATION:  927.6 DATE: 6/27/16
DRILLING METHOD: 4-1/2" O.D. Continuous-flight Auger COMPLETION DEPTH: 7.5'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: [ mEm L - n . NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Bz v H ém 4PLASTIC LIMIT4LIQUID LIMIT
ASPHALT - 12 INCHES S 10 020 00 30 0 : 40
926.6
926.1 GRANULAR BASE - 6 INCHES
Hard brown mottled with gray SILTY CLAY,
24 | 47 | some fine to coarse sand, some fine gravel. oo H=4.045
924.8 (A-6b) I
Very-stiff to hard brown SANDY SILT, some BRI R IR I I
25 | 67 | clay, trace fine gravel. (A-4a) ® XX H=2.0-4.2
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ;G

L5 o SN EFEEL (VN FEEE] S

o216 T T 6
Hard brown SILTY CLAY, some fine to coarse R R R N B
35 | 73 | sand, some fine gravel. (A-6b) ool HEast
79270.1 7777777777777777777777777 R e [ RN N
- No seepage encountered.
L 104 - Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.

- 15,

,20,

7257 NN N N T NN
WATER LEVEL: £ "Dry" 2 o BOL5 USED Tsoe:NDICffp::i:j:ifs(tsf) Drill Rod Energy Ratio : 0.847
WATER NOTE: _ At Completion Q:Un;on gom%Separate W-Unit Dry Wt (pcf) Last Calibration Date : 9/21/2015

DATE: 6/27/2016 g _ gg;:il “9"P ] curves | D-Relative Dens (%) Drill Rig Number : S&ME
CME

JOB: 1117-16-031
PPWAE 19



Page 1 of 2 LOG OF BORING NO. B-15
FRA-CR 84-1.36 - NORTHEAST GATEWAY

>S&ME

2010 NEW DEFAULT BORING LOG-W/ N60

WORTHINGTON, OH
LOCATION:  40.108765N, 82.998004W ELEVATION:  918.9 DATE: 6/19/17
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 35.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
I ~ m m ~ m o NATURAL CONSISTENCY INDEX
= jofege 4 = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
u9}§-g ASPHALT - 3 INCHES S010 020 0 30 - 40
) GRANULAR BASE - 4 INCHES
3/ FILL: Very-stiff dark-brown mottled with gray NI IS I I I
1 3,19 | 80 | CLAY, "and" silt, little fine to coarse sand, trace | | ENSEE EEEES SN g:2~0‘2~7
3 ﬁnegravel.(A—7—6) RN I HND N N
916.1 I E 8 | 100 T EEs
/5 Medium-stiff to stiff brown mottled with gray S
2B /3 CLAY, "and" silt, little to some fine to coarse 1517
; sand. (A-7-6)
/ — 11—
7573 3/5 12 | 60 oo s s HE1.0-2.0
wr| B s L eeso
4B /3 Medium-dense COARSE AND FINE SAND, B
o114 "and" silty clay, little fine gravel. (A-3a)
Stiff to very-stiff brown SANDY SILT, some
clay, trace fine gravel. (A-4a)
4 NN NN NN NN NN
5 /4/ 15 | 100 | e | | HEl525
6 Tl Tl Tl Tl N G
,10,
908.4
Stiff to very-stiff gray SANDY SILT, some clay,
3/ traceﬁnegravel.(A""a) R N IR IR IR
6 5, | 18 | 100 T T Hesas
7 Dol Dol Dol Dol Dol
904.9 4 /
7 6, | 24 Very-stiff to hard gray SILTY CLAY, little fine
154 10 to coarse sand, some fine to coarse gravel. (A-6b)
/ — — — — —
8 6, | 21|87 e HE3035
8 NN NN NN NN NN
/ S S S S S
9 7/ 24 | 87 o s s s [H=4.0-4.5
9 [ I I R B
,20,
898.4
Hard brown SILTY CLAY, some fine to coarse
6, sand, little fine to coarse gravel. (A-6b) N EEEEY REREE RN R
10 9 30 | 100 o s s HEAS
/11 I R
5 NN NN NN NN NN
11 9/ 35 | 100 o s s H=45+
14 N N L E
WATE}{Q.S];VEL z "DrV" v SYMBOLS USED TO INDICATE TEST RESULTS Drill Rod EnergyRatio: 91

= G - Gradation s _ £ -
WATER NOTE: _ At Completion _ Cavedat31.4 | - fncon Comp Separate| W_Unit bey we (pos) | LastCalibration Date: 3/25/2016
DATE: __ 6/19/2017 6/19/2017 ¢l Cinax CO™P] Curves | D-Relative Dens (%) Drill Rig Number : Env Mobile

C - Consol.
b-57

PLATE 20

JOB: 1117-16-031 -CONTINUED-



2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-15

JOB: 1117-16-031

Page 2 of 2
8 FRA-CR 84-1.36 - NORTHEAST GATEWAY S&M E
WORTHINGTON, OH
LOCATION:  40.108765N, 82.998004W ELEVATION:  918.9 DATE: 6/19/17
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 35.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
. > m A m m SIS NATURAL CONSISTENCY INDEX
a Eg S = % - o = ~JATURAL MOISTURE CONTENT TEST
2 | Z@ =2z % |23 Q DESCRIPTION e RESULTS
35 Az |4 v A ém 4‘PLAST‘IC LIMI‘T‘4LI‘QI‘JID LIMIT
Hard brown SILTY CLAY, some fine to coarse 10 -0 20 - 30 - - 40 -
sand, little fine to coarse gravel. (A-6b)
(Continued)
889.9 12A |5 / 42 | 100
1B 13, Hard gray mottled with brown SANDY SILT, SRR M
15 lay, little fine gravel. (A-4a) e
304 some clay, li gravel. ;
10/ Lo
13 22/ 77 | 100 L H=4.5+
29 :
8839 | 5l | | | -
- No seepage or groundwater encountered during
drilling.
- Boring backfilled with soil cuttings and
bentonite chips.
- Pavement patched with cold patch asphalt.
[ 40,
[ 45,
7507 NN N I NN
WATER LEVEL: Y "Dry" Yy = sgggstl.isofsm TsoeeINDICZ;T_EP::;:I?::Z:S (tof) Drill Rod Energy Ratio : .91
WATER NOTE: _ At Completion Caved at 31.4 Q- Uncon Comp | g 1o rate| W-Unit Dry wt (pcr) | Last Calibration Date: 3/25/2016
DATE: 6/19/2017 6/19/2017 g iriax ComPJ T rves | D-Relative Dens (%) Drill Rig Number : _Env Mobile
B-57

PLATE 21




2010 NEW DEFAULT BORING LOG-W/ N60

LOG OF BORING NO. B-16

Page 1 of 1
age lo FRA-CR 84-1.36 - NORTHEAST GATEWAY . S&ME
WORTHINGTON, OH :
LOCATION:  40.106609N, 83.001210W ELEVATION:  916.8 DATE: 6/19/17
DRILLING METHOD: 3-1/4" 1.D. Hollow-stem Auger COMPLETION DEPTH: 15.0'
SAMPLER(S): 2" O.D. Split-barrel Sampler
: [ mEm L - n . NATURAL CONSISTENCY INDEX
> EeRE R R = ATURAL MOISTURE CONTENT TEST
= EEERIFREE DESCRIPTION g MO RESULTS
QO Az |4 v A ém 4PLASTIC LIMIT4LIQUID LIMIT
916.3 TOPSOIL - 6 INCHES SUO10 20 0 30 0 40
POSSIBLE FILL: Very-stiff dark-gray and brown
4, SILTY CLAY, some fine to coarse sand. (A-6b)
914.8 1 4, 11420
3 POSSIBLE FILL: Stiff brown mottled with gray
SILTY CLAY, some fine to coarse sand, contains
few roots. (A-6b)
2 /
2 2,16 67 S H=1.0
2 N
[ 5 —
911.3
Very-soft brown CLAY, some silt, some fine to S
o A SZH] 100 | coarse sand, trace fine gravel. (A-7-6) —H=00
3B 3 Very-stiff to hard brown SANDY SILT, some &« C U H=3.0
clay, little fine gravel. (A-4a) S G
4 :
/ -
4 9, 129|100 | H=4.5+
10 :
- 10,
906.3 ;
Very-stiff dark-gray SANDY SILT, "and" clay, §
6, trace fine to coarse gravel, slightly organic. ;
5 9, | 27| 67 | (A-4a) - H=4.0
9 ¢
\VA
> /
6 10, |33 | 100 H=4.0
12
18, . 7 L
- Encountered seepage at 6.0' during drilling.
- No groundwater encountered during drilling.
- Boring backfilled with soil cuttings and
bentonite chips.
- 20,
7257 NN N N T NN
WATER LEVEL: Y 13.5 Y T Cradations son | g meritierires (g, Prill Rod Energy Ratio: .91
WATER NOTE: Inside HSA Caved at 11.9 © - Uncon gomﬂﬁeparate W-Unit Dry Wt (pcf) | Last Calibration Date: 3/25/2016
DATE: 6/19/207 6/19/2017 G Gbnax COMP | curves | D-Relative Dens (%) Drill Rig Number : _Env Mobile
B57

JOB: 1117-16-031

PLATE 22




SUMMARY OF LABORATORY TEST RESULTS

€CHLVId

JOB NO.

1117-16-031

DATE 713117

GRADATION COMPACTION TRIAXIAL DIRECT SHEAR| g I(\()f/[ é EE %\]’%’;}é{ PERMEABILITY 1%11]:31 (I; (?)j IEI
e e e R A AR N A H AR AR AR (AR SRR LA
Sl El s s rlimeg it | i ik
% | % | % | % * SEE INDIVIDUAL TEST CURVES PCF ) % | %
B1 | 375 | 25 41 | 19 22| * | *
B1 | 525 | 25 44 | 19 25 | * | *
B2 | 375 | 23 39 |21 18| * | *
B2 | 525 | 18 | 27 | 16 11 | * | *
B3 | 925 | 13 25 | 15 10 | * | *
B3 | 1425 | 11 | 25 | 14 | 11 | * | =
B4 | 525 | 16 |25 | 17 8 | * | *
B4 | 675 | 15 | 26 | 16 10 | * | *
B5 | 425 | 23 | 52 | 21 31| * | x
d Bs 675 1625 16| 9 | * | *
g B6 | 325 |23 45| 19 26| * | =
| B6 | 475 23 43| 18 25| = | =
§ B7 | 1175 | 12 22 | 16 6 | * | *
4 B7 1425 1|21 15 £ | =
E
d Bs 425 |25 |38 22 16| % | ¥
1 B8 675142416 8|+ | =
A B9 | 375 | 1328 | 17| 11| * | *
B9 | 525 | 16 28 | 18 10 | * | *
B10 | 375 15| 32 | 18 | 14 | * | *
B10 | 525 15| 26 | 16 | 10 | * | *
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
S&ME TESTING SUMMARY - STANDARD LOCATION WORTHINGTON, OH




SUMMARY OF LABORATORY TEST RESULTS

Y HLV1d

JOB NO.

GRADATION COMPACTION TRIAXIAL DIRECT SHEAR UC |C| SG|UW| R |PERMEABILITY | R D L RIS
eI ERINE & LN o [2E
Hyd s m uu |cuw| d d u r c|in|rw|fw
Gint U g el n e g e [NRSIYLTHT Rl Te A 0 Nk
BORING " Imc|rL|pL | pr| 5| 5| )| n Lojorisrol 1| i r | L | TEIFTGIRTIR e/ 151 x1|{ 61y
d e a & b nadeap n b ba l dNSIDICT Y [ BTG | B RIT
’ A r g r € .n|ine| d d n a : v | h 1 E g
€ t d d d s 1 e cs: e 5
% | % | % | % * SEE INDIVIDUAL TEST CURVES PCF % | %
B11 | 375 | 13 | 26 | 18 | 8 *
B11 | 525 | 16 | 28 | 17 | 11 | * | =
B12 | 425 | 19 | 39 | 22 | 17| * | =
B12 | 675 | 14 | 25 | 17| 8 | * | =
B13 | 425 | 21 |35 |19 | 16 | * | =
B13 | 650 | 23 | 36 | 20 | 16 | * | =
B14 | 375 | 14 | 26 | 17| 9 | * | =
B14 | 525 | 14 | 25 | 18 * | ow
B15 | 210 | 24 | 44 | 17 | 27 | * | =
4 B15 | 925 |15 |27 |17 10| * | *
A B16 | 725 17 | 28 18 | 10 | *
3 B16 | 1150 | 14 | 26 | 17 | 9 | =
é
.
&
g
Q
9
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
TESTING SUMMARY - STANDARD LOCATION WORTHINGTON, OH

1117-16-031

DATE 713117




7
ATTERBERG LIMITS RESULTS
60
@ | @
50
E 40 ///
A e
i /
& 30 ® >
T o /
, @ f//
5 ‘2
Eop ﬁw /
CL-ML ) @ @
b 40 60 80 100
LIQUID LIMIT (LL)
SpecimenId. | Depth | MC | LL | PL | PI |Fines ASTM Classification
® B-1 3.75 25 41 19 | 22 | 79.4 | LEAN CLAY with SAND CL
B-1 5.25 25 44 19 25 | 81.5 | LEAN CLAY with SAND CL
A B-2 3.75 23 39 | 21 18 | 74.9 | LEAN CLAY with SAND CL
* B-2 5.25 18 27 16 11 | 61.9 | SANDY LEAN CLAY CL
® B-3 9.25 13 25 15 10 | 64.2 | SANDY LEAN CLAY CL
ey B-3 14.25 | 11 25 14 11 | 63.8 | SANDY LEAN CLAY CL
@) B-4 5.25 16 25 17 8 | 59.4 | SANDY LEAN CLAY CL
AN B-4 6.75 15 26 16 10 | 59.2 | SANDY LEAN CLAY CL
® B-5 425 | 23 | 52 | 21 | 31 |72.9 | FAT CLAY with SAND CH
S B-5 6.75 16 25 16 9 |62.0 | SANDY LEAN CLAY CL
> [] B-6 3.25 23 45 19 | 26 | 90.0 | LEANCLAY CL
B ! B-6 475 | 23 | 43 | 18 | 25 | 89.3 | LEANCLAY CL
2 ¢ B-7 11.75 | 12 22 16 63.2 | SANDY SILTY CLAY CL-ML
2 S B-7 1425 | 11 | 21 | 15 | 6 |60.3 SANDY SILTY CLAY CL-ML
- 3| BS 425 | 25 | 38 | 22 | 16 | 77.2| LEANCLAY with SAND CL
. m BS 675 | 14 | 24 | 16 = 8 |52.5| SANDY LEAN CLAY CL
% L 2 B9 3.75 13 28 | 17 | 11 | 56.0 | SANDY LEAN CLAY with GRAVEL CL
E & B-9 5.25 16 28 18 10 | 65.2 | SANDY LEAN CLAY CL
= | B0 375 | 15 | 32 | 18 | 14 | 69.0 SANDY LEAN CLAY CL
t B-10 5.25 15 26 16 10 | 60.8 | SANDY LEAN CLAY CL
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
LOCATION WORTHINGTON, OH
JOB NO. 1117-16-031 DATE 713117
\. J

PLATE 25



7
ATTERBERG LIMITS RESULTS
60|
50
p
L 40 /
A /
S /////
T
(I: 30 »
I ®
T /
Y
20 /
I
N @'A////
D /
X 10 i v
> | @
0
0 20 40 60 30 100
LIQUID LIMIT (LL)
SpecimenId. | Depth | MC | LL | PL | PI |Fines ASTM Classification
® B-11 3.75 13 26 18 8 | 63.8 | SANDY LEAN CLAY CL
B-11 5.25 16 28 17 11 | 63.8 | SANDY LEAN CLAY CL
A B-12 4.25 19 39 22 17 | 71.3 | LEAN CLAY with SAND CL
* B-12 6.75 14 25 17 8 | 61.1 | SANDY LEAN CLAY CL
® B-13 4.25 21 35 19 16 | 76.2 | LEAN CLAY with SAND CL
C B-13 6.50 23 36 20 16 | 73.8 | LEAN CLAY with SAND CL
O B-14 3.75 14 26 17 9 | 58.3 | SANDY LEAN CLAY CL
AN B-14 5.25 14 25 18 7 160.9 | SANDY SILTY CLAY CL-ML
& B-15 2.10 24 44 17 27 | 85.4 | LEAN CLAY CL
SP) B-15 9.25 15 27 17 10 | 57.5 | SANDY LEAN CLAY CL
. [] B-16 7.25 17 28 18 10 | 59.9 | SANDY LEAN CLAY CL
|
| ) B-16 1150 | 14 | 26 | 17 | 9 |75.4 | LEAN CLAY with SAND CL
[es)
Q
-
&
4
Q
=
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
LOCATION WORTHINGTON, OH
JOB NO. 1117-16-031 DATE 713117
\. J

PLATE 26



GRN-éé};J‘I‘VrIJ

HYDROMETER

U.S. SIEVE OPENING IN INCHES | U.S. SIEVE NUMBERS \
30215 1 34 4 i0 40 70 200
100 ~rhe— T 5
90 oo a \W\ 5
p ‘ : :
E g0 B : @
R : N
c .
E 70 : .
N :
T
60
F
I
N 50
E
R 40 %ﬁ
B
Y
30 -
W =
E
B 20
G
H
H o 10
0 : : : :
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL _SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
@ B-1 S-2 3.0'to4.3' 25 41 19 22
B-1 S-3 4.5't06.0' 25 44 19 25
A B-2 S-2 3.0'to4.7 23 39 21 18
* B-2 S-3 4.5'to5.3' 18 27 16 11
® B-3 S-5 8.5'to 10.0' 13 25 15 10
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt ‘ %Clay
@ B-1 S-2 3.0'to4.3' 12.5000 0.6262 0.0187 0.0092 0.32 20.23 37.59 41.86
B-1 S-3 4.5't06.0' 12.5000 0.4019 0.0184 0.0096 0.09 18.39 40.84 40.69
A B-2 S-2 3.0'to4.7 19.0000 1.8976 0.0222 0.0098 3.07 21.99 33.13 41.81
* B-2 S-3 4.5'to5.3' 19.0000 3.6373 0.0648 0.0301 3.23 34.86 34.36 27.55
® B-3 S5 8.5'to10.0' 19.0000 3.4523 0.0546 0.0257 3.24 32.56 35.13 29.07
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 | GRADATION CURVE | LOCATION WORTHINGTON, OH
\ JOB NO. 1117-16-031 DATE 713117 )
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL —SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
@ B-3 S-6 13.5'to 14.7' 11 25 14 11
B4 S-3 4.5'to5.8 16 25 17 8
A B4 S4 6.0'to7.3 15 26 16 10
* B-5 S-2 35't04.9 23 52 21 31
O] B-5 S-3 6.0'to 7.5 16 25 16 9
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt ‘ %Clay
@ B-3 S-6 13.5'to14.7' 19.0000 4.0063 0.0567 0.0274 3.91 32.25 36.22 27.62
B4 S-3 4.5'to5.8' 19.0000 4.2031 0.0796 0.0350 4.11 36.54 32.78 26.57
A B4 S-4 6.0'to7.3 25.0000 11.3503 0.0813 0.0356 6.73 34.09 32.76 26.42
* B-5 S-2 3.5't04.9' 12.5000 1.7584 0.0206 0.0075 0.95 26.15 27.05 45.85
® B-5 S-3 6.0'to7.5' 12.5000 3.1754 0.0641 0.0292 2.39 35.61 33.93 28.07
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 | GRADATION CURVE  LOCATION WORTHINGTON, OH
\ JOB NO. 1117-16-031 DATE 7113117 y
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL —SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
[ J B6 S2 2.5'to3.2 23 45 19 26
B6 S-3 4.0'to4.9 23 43 18 25
A B-7 S6 11.0'to12.1' 12 22 16 6
* B-7 S-7 13.5'to14.2' 11 21 15 6
O) B8 S2 35t4.3 25 38 22 16
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt | %Clay
® B6 S-2 2.5'to3.2 4.7500 0.1904 0.0121 0.0066 0.00 9.98 44.29 45.73
B6 S-3 4.0'to4.9 4.7500 0.1977 0.0124 0.0067 0.00 10.67 43.75 45.58
A B-7 S-6 11.0'to12.1' 19.0000 3.5813 0.0594 0.0287 3.35 33.45 36.54 26.66
* B-7 S-7 13.5'to14.2' 12.5000 3.9665 0.0731 0.0339 3.83 35.84 34.58 25.76
O) B-8§ S-2 3.5'to4.3 12.5000 1.0102 0.0202 0.0094 1.16 21.65 35.40 41.79
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 GRADATION CURVE | LOCATION WORTHINGTON, OH
\_ JOB NO. 1117-16-031 DATE 713117 y
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL _SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
@ B8 S-3 6.0'to7.1' 14 24 16 8
B9 S-2 3.0'to3.9' 13 28 17 11
A B9 S-3 4.5'to6.0' 16 28 18 10
* B-10 S-2 3.0'to4.5' 15 32 18 14
O] B-10 S-3  4.5'to5.8' 15 26 16 10
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt \ %Clay
@ B-8 S-3 6.0'to7.1 25.0000 14.9735 0.1411 0.0597 9.70 37.84 28.98 23.48
B9 S-2 3.0'to3.9' 25.0000 22.0109 0.1121 0.0440 15.07 28.93 29.98 26.02
A B9 S-3 4.5'to6.0' 19.0000 3.4497 0.0504 0.0235 3.24 31.56 34.87 30.34
* B-10 S-2 3.0'to4.5' 12.5000 3.1806 0.0394 0.0193 3.79 27.23 37.37 31.60
O] B-10 S-3 4.5'toS.8' 19.0000 4.3132 0.0701 0.0309 4.38 34.80 32.55 28.27
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 GRADATION CURVE | LOCATION WORTHINGTON, OH
\ JOB NO. 1117-16-031 DATE 7113117 y
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL —SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
® B-11 S-2 3.0'to4.2' 13 26 18 8
B-11 S-3 4.5'to5.8' 16 28 17 11
A B-12 S-2 3.5'to4.7 19 39 22 17
* B-12 S3 6.0'to7.3' 14 25 17 8
O) B-13 S-2 3.5'to4.6' 21 35 19 16
Specimen Identification - Depth D100 D95 D60 D50 DI0 %Gravel %Sand %Silt \ Y%Clay
® B-11 S-2 3.0'to4.2' 19.0000 4.1876 0.0567 0.0274 4.39 31.77 36.13 27.70
B-11 S-3 4.5'to5.8' 12.5000 3.1423 0.0558 0.0254 2.58 33.66 34.18 29.58
A B-12 S-2 3.5'to4.7 19.0000 7.2441 0.0272 0.0111 7.19 21.56 30.16 41.09
* B-12 S-3 6.0'to 7.3’ 19.0000 4.1298 0.0688 0.0310 4.05 34.86 33.43 27.66
© B3 _S2 3.5'tod.6 12.5000 | 0.9856 0.0202 0.0090 0.43 23.33 33.59 42,65
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 GRADATION CURVE | LOCATION WORTHINGTON, OH
\_ JOB NO. 1117-16-031 DATE 7113117 y
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL _SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
@ B-13 S-3A  6.0' to 6.7' 23 36 20 16
B-14 S-2  3.0'to4.0' 14 26 17 9
A B-14 S-3 4.5' to 5.2' 14 25 18 7
* B-15 S-1 1.5' to 2.7' 24 44 17 27
® B-15 S-5 8.5'to 10.0' 15 27 17 10
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt ‘ %Clay
@ B-13 S-3A  6.0'to 6.7' 12.5000 1.4267 0.0248 0.0111 0.81 25.44 33.61 40.14
B-14 S-2 3.0'to4.0' 12.5000 3.9257 0.0878 0.0370 3.63 38.06 31.22 27.09
A B-14 S-3 4.5'to5.2' 12.5000 3.0551 0.0694 0.0306 2.34 36.71 32.74 28.20
* B-15 S-1 1.5' to 2.7' 9.5000 0.4879 0.0150 0.0080 0.09 14.52 42.43 42.96
O] B-15 S5 8.5't010.0' 12.5000 5.2373 0.0938 0.0414 5.69 36.81 33.68 23.82
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422  GRADATION CURVE LOCATION WORTHINGTON, OH
\ JOB NO. 1117-16-031 DATE 713117 )
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GRAIN SIZE IN MILLIMETERS
BOULDERS | COBBLES GRAVEL _SAND SILT OR CLAY
Specimen Identification - Depth Classification MC% LL PL PI Cc Cu
@ B-16 S-3B  7.0'to 7.5 17 28 18 10
X B-16 S-5 11.0' to 12.0' 14 26 17 9
Specimen Identification - Depth D100 D95 D60 D50 D10 %Gravel %Sand %Silt \ %Clay
@ B-16 S-3B 7.0'to 7.5 12.5000 4.9104 0.0755 5.15 34.92 59.93
X B-16 S-5 11.0'to 12.0' 19.0000 4.1098 4.51 20.11 75.38
PROJECT FRA-CR 84-1.36 - NORTHEAST GATEWAY
ASTM D422 GRADATION CURVE | LOCATION WORTHINGTON, OH
\ JOB NO. 1117-16-031 DATE 7113117 y




Subsurface Investigation — Revised
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DLz OHID ING. * 6121 HUNTLEY ROAD. COLUMBLUS, GHID 43220 * {514)588-0040 DLZ GHIG T, © 6121 HUNTLEY ROAD, COLUMBUS. OFID 43220 * {B34)388-0040 2
gient_Lockwood, Lanler, Mathias and Nolend, Inc. | Protect FRA-270-24.47, 1970471 Interchange i Job no. 0421-3G04-00 cllent:_Lockwood, Lanier, Mathlas and Neland, inc, | Projec:  FRA-270-24.47, 1-270/1-71 Interchange | Job No. 0421-3004-00 8
LOG OF: Badng  B-8 ] Locatlon: As per plan, Dato Drifled;  5-14-2004 L.OG OF: Boring  B-8 | Location: A= per plan. Dale Diited; 5172004 é
Sampl WATER GRADATION Sumple WATER | GRADATION
Na, Hang GRSERVATIONS: Water seopagn at - None oberved. Na. Had OBSERVATIONS: Water seepage at  Nono observed \;
- Ponelro- Watar lovol at completion:  7.8' (measurad ingida the auger). STANDARD PENETRATION {N) z Penetro- Walar lsval al completion: 7 4" {measured inside (e auges) ° STANDARD PENETRATION (N) g
b = E|  meter a o = Bi  meter g .
U . g - g % B E E Natwrnl Molsture Conlent. % - @ beptn | Elev 5 = 8 g, E E 2 Nm;n:ai Maisture Content % . L " E
@ g R e E e gioralal g PLEe—eeed ® fe g | Bl g gla|nlal .| b et 3
B I & |8 DESCRIPTION C|O|E|wjm]O Blowaparfoet - {D B 2 £ |8 DESCRIPTION Lo = wito Riows perfoot - () g 7
0—925'2 @ -4 D |8 FlE| R R F|R 10 20 30 4 u"_____ggg:r o o = ES WIR| B[R] ¥ 10 20 fe! 40 §
AT R ~Jopspi-57, FILL: S4ff motiled brown and gray SILT AND CLAY (A-Ba). Y
1 ; Fil.L: Very stiff to hard brown SILT AND CLAY (A-6a). trace 1 iraca fina to coarse sand. trace gravel; maist,
§ 2 g S 275 - H 51 126 /.
41 18 N fine to coarse sand. trace graval; molst. 't 2 14 pAR - E
- i F—3.0—1-§23.7 Hiks i g
] 5 N T Concrete. L
ol e B8 45 _— . 4111~ [18]38 (20 & 3 s B52 [Tt -
5— ] - @ 3.5-5.0' trace fo little fine to coarse sand; damp-malst ) - g s JO :;@;g s g
- 3 ; R R 5 Fill: Medium dense brown GRAVEL AND STONE /,”" ) \\r [t
7] ol A% 3% - 5. 2 i 5-3 FRAGBMENTS (A-1-3). trace fine to coarse sand. trace clay, L LT wET
7 5—917 7 . ' - 3 7 5m1-910.2 Hdamp, ] gt
; . e oY ST AD CLAY h-Sa. it fne o coatse - FILL: Medium dens brown COARGE AND FINE SAND (A. : . ES
1 ol Fs 4 5+ ' ' ' " 54 3a). {ittle silt. trace gravet; damp. 43f2oi- 0] LIRS 21 £
19~ 10 i } 105 —e102 : 1 2T
B ) T 3 Hard dark gray SILT AND GLAY (A-Ba). trace 1o little fine to
a [} A 56 4 5+ . 5 56 48 coarse sand. trace gravel, damp-moist. " - a
al 18 3§ (i al 18 H 3_-'; 3
. - ‘ £ |3
[} §
N : - " - e ! g - a2 |
el 0. 4 §5° 45+ @ 13.5~15 0, brown 1 . "ol e B0 46+ @ 13.5-15.0'; brown B 16|39 ;‘7
. ] i ! 9% 8 s
5 : 7] g2~ |8
. 8 g 57 45+ . 7 &7 46+ P K=t
a8 r§ 18 @ 16.017.5" dark gray (5
7] “q 54 45 71 2214614 q N 45 54 45+ @ 185200, b
; o |- [T -20 O0'; brown
2~ ai 18 B @\ 26— 0, 8 N
] ® fHso . EEON :\‘\ " I ‘s . {
_ ol 18 ;- 4.5 173 - 418|338 \_(} _ ol 1 3| 1 5.9 + @ 210-22 5 dark aray |
. & H - R
B [ 4 . 5
2|, ¥ 4.5+ | 5 71w g5 45+ 6(6i—~]18]37 34 L 4 |
25 von 15 ; g i o= 24 i
o R -
Y S-14 4.6+ i s ¢ 8 St 45+
1 23, 18 ' G g ] 20).18 h =
} | d i ; S
7 1317 512 45+ 78 15 |30 |23 v . 1014 512 A5+ £ —a
. - ¥ 1 [
a0 201 18 1l 30 = 201 18 E*{ < g
. . O
~ N
1 N Hard dark gray motleraely weslhered CLAY-SHALE *U; ~ %
—33.0-1-582 2 - -
T3 Hard dark gray highly weathered CLAY-SHALE rr g
7 sois | 53-13 N s L gS SB (18] |11] 1 ] g gg g
35— dob A 35 —| ! dolr N
l
N - o
] ] zRE
" i [ cl\} =
q ey
. RO B sS4 o 4 Q x x
40 —] 4 — QT
= .o
E i Com | Rec BRaD D o=
120 | 114" § 70% o= o
" @ 38 049 0, moderately weathered B L L L
~ Core | Rev HROD ] Ly S’_ ©
1207 | 120" BRs e e
45 — 45 —] E o &
" —46.0—1-580 7 - :
N Bottom of Boring - 46 0" % x
7 et
. - b
—48.0 —-876.2 - - "
Botlom of Boring - 49 0
53 i 53 ]
- - I~
_ _ =
i I N
- g -t i
58— 5} ss— E
o g ] [¥]
1
] | - S
d Iy
Fo L5l
5/9
PLATE 4 @




FLE: OXT10608 0y J 4 120S 3551

FILE. O431-3504-00s [AREIOS 153 P

M proi\N0IZN3004. 0N project pionsN\270_24861g006.dgn

31472005
1Z7:54:30 P&

DLZ CHIOINC. " 8121 HUNTLEY ROAD, COLUMBLS, CHID 43220 * (B14)808-0040 DLz GHIC ING, 6121 HUNTLEY ROAD, COLUMBUS, OHIC 43229 + (414)305-0040 z
ciient Lockwood, Lanler, Mathlas and Noland, inc. | emiect.FRA-270-24.47, 1-2700-71 Interchange Job Hu,  0421-3004-00 cient Lockwood, Lanier, Mathlas and Noland, Inc. | Projper FRA-270-24.47, 1-270/1-71 Interchange | dot No. 0421-3004-00 &
LOG OF: Boring _ B-10 } Locaton: _Sta. 984+13.45, 87.69 ft Rt. Date Deilled: _ 5-18-20014 LOG OF: Boring  B-11 ) tocaiion: _Sta, 954+467.74 Data Drifed:_5-13-2004

Sempln WATER GRADATION Sampla WATER GRADATION )
e Hard GBSERVATIONS: Water spopape ot 1.0° He. Hand OBSERVATIONS: Waler soopagn 8t 26,0, 435 ;:
& Panatro- Waler jovel al completion:  33.2" (mensured inside augers) STANDARD PENETHATION (N} g Panetro- Waler lova? at completion:  24.1" {measured inakde atigers} STANDARD PENETRATION (N) ;
Depth | Blav. t‘g ; § ekt g Bigle Natural Molsture Content % - @ Deotn | Eov | & F = § meter B 2[Bie tatural Molsturs Content. %« @ §
m [ | g g[8 @ IR | o & W | o g el e FI é 8|81a|.la] ™ r—————w—ﬂou A =
B I LU Hiw]| BT Blows per foal - G Fiw|w| i Blows pat fool - = I
! 22585 | @ = 52 DESCRIPTION RIR|R[B|R|R 10 20 an Al 0 p2ag | @ X = DESCRIPTION I EIEAEE 19 7 3 4 §
H- EE m\Aggregale Base- 4" —0.6—1-024 4 ~Tepseil- 7 N ;
FILL: Medium dense gray COARSE AND FINE SAND (A- 2 2 54 1o FILL: Medium stiff to st brown SILT AND CLAY (A-Ba),
___15_“ lozs0 3a), trace to lithe pravel, trace siit, trace clay; wet. 5 5] - 2| 18 : trace fing {o coarse sand, frace gravel. contalins organics; ¢ g
- FILL: Medium stiff brown SILT AND CLAY {A-6a). traca lo . roist. R g
- little fine 1o coarse sand. trace gravel; moist = 3 FiLL: Hard brown SILT AND CLAY (A-6g}. &itla to some fing )
oty ot-020.5 18 13193 - 1629130 (;\5 T P i B8 18 to cogrse sand. trace gravel, maist o R Bl e R K L @ a ],
] Hard brown SILT AND CLAY (A-Ba). it o 6ome sand, \ PR ERE
P race gravel; damp-moist. 7 g 7 pE-~
i N \ 7 5178 ol 5 e x w8
N - Hard dark gray $I1.T AND CLAY (A-Ba). trace to iitlle fine to igga
. . 3 conrss sand. traca gravel; damp-molst. 9 foNy
45+ \ 6] v 54 45+ Saj |2
-t 0B—F015 5 . g in
i St brown SILT AND CLAY (A 6a), trace fine I medium " { .
125 sand; roist N 3 s o s
] n ] sl 8 1 T
v~ - i 5a @
- 10 . "q 56 45
T _ 5 15 o] 7| 38 y
] Hard brows SILT AND CLAY (A-6a). trace to lit)e fine fo o [T
coarse sand; damp-malst. T 7 ] Rl
= 4.6+ o [} 5 5.7 4.5+ E el [
H 8
. i E]
45+ 7 LE] 45
20— 20— B 18 4
” ~l )
o 4.8+ . 10 59 A5+ Gi12f- 12237123 @ i+
—23 5—-o03.0 é g-25—To0s 15; 16 - b
-1 Very dense gray and brown COARSE AND FINE SAND (A- H -1 Very dense gray COARSE AND FINE SAND (A-3a). little to ]
N L Za), trace s trace clay: molst L B 1 ) : T
- o Isv a) c& clay; mols! % PO D P o E » 40 some clay. frace gravel, molst ]
25 i f dok k] | Q. 31 18 Badgy
3 ) o g 7 15
- ol BV @ 28.0-27 5. little ¢lay. moist-wat. # o |, BN @ 26 027 5 wet
= ? -{) H gl I] =
£ 7 )
- 24 - 10 —
44 §12
a0, _ | s b 18 ool 5 ] 21 g0 I - 3
\m3°-°-f‘“95-5‘ Hard dark gray SILT AND CLAY (A-Ba). trace o litle fina to 4 g R
coarse sand. trace gravel; damp “l _~
- . [ ~
_ © oG
i 16 - e by oy
5.0 1 g5 45 N 78 13 293
35— 25 ] A1) 18 e |-+ =N
. i "l &=
fee3¥ G——1-B8E 5 N = N 2
| Medium hard moderately wealhered to highly weathered E ! %
= brown and gray fine fo coarse grained SANDSTONE - — - T
) 1 1 5 1 . s B @ 3B.5-40 0, litls gravel moist S B
40— jeR | 40— ok = o
. ) 8 g =
g i wowy
. ] 2=
. BOE 1B Hs15 Wy 20
5 . T 815 T @
45 —44:—880 0 n Howi( D W
B Hard dark gray SILT AND CLAY {A-8a}. little 10 some fine o [ tl\l
7] coarse sant, trace gravei; damp (:-: @
- - o b
B R o
N . £:X7 gaie (] ] 3u36 IS 16 z
56~ 50 — |48l 18 lats |-
- - M~
" ] A3
7 Ebs30—t8720-] -
N 7] & B Very stiff to stiff mottled brown and gray decomposed GLAY- ¢!
ag 517 o y 26 s17 a5 . trace ; moi !
o5 —] AR @ 53 5-55 0" molst b g . A SHALE. trace sand, trace gravel moist HL i L o
= i I~
. g N o
- 3
g <
. 5 - ®
- “ "1 518 - s 20 L
cap | gess mﬁ"——# Bottom of Boring - 60.0° o sap leeso] %) P 1z Battom of Boring - 60.0' 2
6/9
PLATE 5 @




FHLE: D1 R { 4517003 TP |

FRLE- DAF 004G [ 417008 320741

Apre NA2NI00A.00\projecT plansh270,2685l6007.dan

HoW4 72005
He34:35 AM

DLZ GHIO ING. * 8121 RUNTLEY RGAD, GOLUMBUE, OHIC 43338 = (818800000 g
Slient Logkwood, Lanler, Mathias and Noland, Inc. | ProjectFRA-270-24,47, 1-2700.71 Interehange | ok o, 0421-3004-G0 5
LOG OF: Boring  B-12 ) Location: Sta. BB5+06,32, 88.41  RL Dote Drilied:  5-17-2004 {o  5-18.2004 g
Sample WATER GRADATION
Mo, Hand ORSERVATIONS: Water seepags at:  23.5. 33.5 g:g
T Ponelro- Water leval st complation: 54 B' {measurcd inalde augarms) STANDARD PENETRATION (N) ]
b = 3 meter 5
Depth | mev | 5 | = 3 HEEE Notura) Moisture Content, % - @ . g
m oo : 3| s B8 |z o ————u :
ELB| gl DESCRIPTION Slol2|wiE|3]  sowpewot- O 2
g—i-22s ] @ W 8 jd RIF|RIRIRIR 0 20 30 45 5
] FILL: Soft to medium stiff brown SILT AND CLAY (A-Ga). HORING LOG: et N 5
2 i . : ON AND OFFSET:  32+880.2, 3M RL DATE STARTEL:  £2/1/85
) 2 51 - tittle to some fine to coarse sand. frace gravel; molst, %\mﬂm D OISET Jaeon DATE STARTED: :25}5&5 | E
S et WATER ENCOUNTERED:  H/A » SAWPLER TOPE: HEA/WD - B
—3.0—+024 1+ T4 Rl §
g Concrata, T4 ATT | chaa i
50 L1 ‘
N ¥ 52 4 ey [SMELE | DLOWS (ARC 501 DESCRIFTION wo hamvs oz [z B o far | 00OT
L s Hé&?&“ NUMBER | PER 15 em | [} = hodesim s u‘ca_nss 8 i
%
—5.5—1-021 6] BEC Y ER 1
e FILL: Hard brown SILT AND CLAY {A-62). &3 1o som fine L I GO Gy oo B isf
- 5 4l 18 53 425 to coarse sand. frace gravel; moist T2~ |20{36 |26 i =5 2866 | s5-1 5M0M2 | B BROWN T0 BROWN AND ORAY GRAVEL, SOME SAND, i WISUAL y E
i £y T~ SOME GLAY, UTTLE BAT {EMAANKMENT FLLY -
7 58 i sS5-2 /18 56 — 14 [3RE17[40(20f 7§ 11|22t a-2-8 a 5
7 10 54 | A
—tom—i17 1-—11518 3 2 s gu s
- Hard dark gray SILT AND CLAY (A-6a}. litle to soma fing 1o ¥ Ll I G A " ¥
3 coarse sand, race gravel; malst. 3 —
- & o 1w 58 45+ 2043 | 554 B/B/T |94 15 VISUAL =2 |z
( - LRl
- 283E | 556 5/8/13 67 . 15 VISUFAL 50 12
_ 3 _—
8 58 45+ _
15 et 104 18 v zn28 | $5-8 1/ s sonk 27 VISUAL -
- 5 -~ GACWN TO GARK BROWI ELAY ARD GRAVEL DTRE g |8
3 57 45 w2y 3 SS-7 4/1h2 o4 LY. LTILE SAND. (EMBANKMENT ALL) 22 {43f25|36]108 B —44-A~7-5 3 E 8 g
. o 2 -~ ) B
15 18 @ 16.0-17 5 brown; damp 3 =
1 - 2813 | ss-B 4/5/8 g |6 = A E ViSUAL
- g ] BLACK ORGANC SILTY LAY
L 5-8 45+ 18 §-20 0, dark gray; dam _ 5.844
20— 121 18 N @ gray, damp . el B B L7 L PR ey oy B v
- 5 2798 | s55-10 57677 ot 1 2 VISUAL
. S E 45 | @210-22 5% moist 5 —
—22.5~1-004 §-+—I12 I
- Medium dense to very dense gray and brown FINE SAND B N
- 1 5 eaa {A-3). Iittle to soma clay. little silt. trace gravel, wat. r 283 | sserr s Gwel9 — 13 f2tl eshg izl s7 25l 50| ase
25— af.1E LERR —
7 Y e 10—
- kL 541 i
a7 5—1-ngg g— B[ 18 b |-b 268 | ssws2 | o/ms | 1z isaLl =
- Hard brown SILT AND GLAY (A-6a), fille (o some fine 6 1T 1 S
EE] '
" . 23;3 © 612 1 cearse sand, trace gravel; damp Y S iy . . }:_ o
— : 51 {2 — s
= qum97 ! Very dense gray COARSE AND FINE SAND (A-3g). trace ] 2782 | 5513 9/1816  §9s 12 15 VSUAL 8; . f?:
clay. trace silt. trace gravel; wet, ™ —
] 13 — W §
N N o0
B 2137 § 55-14 | 19p18/24 | ge ® VISUAL e} g 2
Ny 28 513 £4. ree =3 g
35 — 2l ¥ ] = &4
/] - "y
T 15— N
2722 | 85-15 [A42/50-10em ] s " MISUAL 2
o ] o No
) ~ o=
1 et
- K 5 164 ::‘ E ]EE
o] s, BeM o3 |(] 270.7 | S5-16 | 16/15/27 100 7| BROWN YO GRAY SRLTY CLAY. SOME SAMD. TRACE GRAVEL | 5 VISUAL [
1 ; 47 =z 39
- S EE
- s
2 0—1-885.4
Very stiff to hard brown decomposed CLAYSHALE, trace 18— = & L';f
7] — fine 1o medium sand. trace gravel, moist R RS IR TA A ol 18 331017 18] 14| —Ei-] a-sb g 28
g
- 19 515 37§ —] o
45— 2] 1 7 10 S me
2576 | SS~1B 8A5/z1 | sg - n VISUAL] [ =¥}
‘ G )
20— = o
N 2 =
- b
- 2% o] VISUIAL W
i 5m @ Bse a5 5 2664 | SSe19 { /2273|100 20
5 — 2 R BOTIOM OF BORIMG = 21 3
i K F
" <+
", -
. N <t
i g o
7 | e B 4.5+ '
55— 3 lepip o
¥ B
K o
-] E
e
- 4
| ) L
e leera | .0 e P58 45 Bottom of Baring - 60.0° _Jau__‘
BORING WG-1 DRILLED BY RESOURCE INTERNAT fONAL , [NC. 7 /9
PLATE 6 @




mpraND4Z2N3004.00 \prolect pIGns\Z 102485619008, dgn

Ar14/2008
iZ:40;34 PR

g
:
¥
0
HORING LOG: We2 BORING LOG: We~3 hH
: 2. 4, br 12/18/95 B
STATION AND OFFSET:  33+042.2, 5M Rt DATE STARTED: 12/11/85 STATION AND OFFSET:  33+026.2. 4.6M Lt DATE STARTED:
SURFACE ELEVATICN:  287.0M DATE FINISHED: 12,//“'/’95 aunmcs E‘-EV““G% 25‘-;"‘\ 67 gmgg"sﬁ% :{?sf 3/{?5
WATER ENCOUNTERED:  NJA » SAMPLER TYPE: HSA/RC ATER ENCOUNTERED:  SEEPAGE © 7.2M » 8 /R
PYETAT
PHYSIEAL ATT [ gsapacrrimn
ATT | CHARACTERIGT SAMPLE BLOWS REC g
SAMPLE BLOWS | REC -CHARACTERIST LIMITS oDoT 8
Y I numBer | Per 15 om o | PP SOIL DESCRIPTION e LIMITS 5z 1oz 19z |9 |2 é’&%‘; ELEY. | numBer | PER 15 em e {7 SOiL DESCRIPTION we %1712 %1% o ass
it |prodesirs ba o w [P pedesirs o joo o
DARK BROWN SILTY CLAY, SOME ORGANICS, TRACE w® |y
?@(sogg)o ¥ SILTY CLAY. SOME ORGANICS oM | —{ TN\ GAND AND GRAVEL. {TOFSOIL) 0.3 ey E:‘E
2862 | §5-1 8121t 1 BROWN SILTY CLAY, SOME SAND AND GRAVEL. 16 VISUAL 781 | S5 4/7/8 |89 BROWN 7O GRAY SILT AND CLAY, SOME SAND, UTTLE 23 VISUAL R
1~ (FMBANKMENT FILL) T~ 70 TRACE GRAVEL. g
I} ‘glnln
285.5 | sSs-2 9/8/14 78 -t VISUAL 2804 | 55-2 2/3/5 22 — 16 VISUAL E’E H an
2 2 z
784.7 [ SS~3 7/12/15 | 84 2.4M 15 VISUAL 2796 | 88-3 5/7/M1 100 . 15 f28{12]11]11{36}~62—|A~60o
—] BROWN CLAY, LITTLE GRAVEL TRACE SILT. TRACGE SAND. sz lp
(EMBANKMENT FILL) - 2 i
2B3.0 GG d 7/8/12 100 3 - 341422 saiszlial 1121 8l76]a-7-8 2788 §G-4 8/10/16 54 13 VISUAL &
—1 BROWN TO GRAY CLAY, SOME SILT, LITTLE SAND. - 7
2832 | 555 12/18/11 { 8g 4 UTRE GRAVEL. (EMBANKMENT FILL) 20 VISUAL 2781 | S5-5 441710 100 4 12 VISUAL s | <
_ elis
2824 ] SS-6 |7/12/50n15cm | 94 ] ™ 15 {46|25015] 5| 8 126/46][ A~78 73] S5-6 6/6/8 g 73 VISUAL
S ~{DARK GRAY CLAYEY SILT. UTILE SAND AND GRAVEL. 5 ]
2817 § §5-7 17/10/11 | 89 LITTLE ORGANICS. 55 1 VISUAL 276.6 | 55-7 /1014 |00 ] 13 |28)13) 8 } 8 J14} 20l 41| a0
BROWN TO GRAY SILTY CLAY. SOME SAND AND GRAVEL
2809 | AS-8 | e/i5/21 o |8 — 20 WISUAL 2758 | 55-8 5/8/11 [0 |6 & VISUAL
2801 | ss-9 | i5/20/27 | as 7 ] 13 VISUAL 2751 | ss-g 5/M/4 64 1o ] 7.2M 1z VISUAL
] GRAY SAND. SOME CLAYEY ST
270 4 5510 7/15/2% BY — 13 VISUAL 2743 5510 f1/15/26 a4 17 a{1|65[18{16{ visuaL
8 — g —
B.5M =
7 GRAY SILTY CLAY. SOME SAND AND GRAVEL 3
2778 | ss-11 | 5Mmpz fwo 9 13 visuAL 2728 | S5-11 [8/32/50~13em| 56 {9 — " VISUAL = a
- < g
— © T
10— 10 — 10.9M g
2716 | S5-12 | 50~10cm | 22 ] DARK GRAY WEATHERED SHALE FRAGMENTS. visuaL w F
2763 | ss-12 | 14/11/12 | 8e 7] 13 VISUAL N
11 e 11 230
—i 270.2 | $5-13 | 50mScm | & - 11,7M4 VISUAL] =& =
RC~1 81 | 49 | SHALE: BLACK, FIRM, BROKEN, JOINTED, GRITTY TEXTURE, CARBONACEGLUS, z NE
2748 | $s-13 | 20/35/34 |100] 72 10 VISUAL SPARSELY FOSSILIFEROUS ° & e
— - ~ CORE LOSS = D28 M b a0
~ ROD = 0% < W F
13 — 268.6 13— a
=s9
- BOTTOM OF BORING = 13.3M = EE
2733 | s5-14 | 18A6/38 | 100 12 VISUAL S
/ L Qus
14 &
Q -
- & =0
15 — S 6
2718 | S$-15 |23/24/50~Bem | a3 12 VISUAL t; ¥
- S &
16 —| 16,1 E
DARK GRAY NDURATED GLAY AND SHALE FRAGMENTS. "
2702 | $5-16 | S0~d0em | 22 7 18.2M 6 VISUAL
RE-—1 70 |17 —| SHALE: BLACK. FIRM, FISSILE. FRAGTURED.
-] ~ CORE L0SS = 0.38 M by
- RQD = 0% .
268.8 18 &
BOTTOM OF BORING = 18.2M ¥
o
(.
o
'
* THE GROUNDWATER LEVEL UPON COMPLETION OF THE DRILLING PROCESS COULD NOT SE BETERMINED DUE 70 THE USE GF S:c
WASH WATER DURING THE DRILLING PROCESS, T
VE
PLATE 7
BORINGS WG-2 AND WG-3 DRILLED BY RESGURCE INTERNATIONAL , INC.




1000 ACCULIELLER BLOG ¥ £14 % RUPERICR AvE & QIVILLG, CH 4D

mApro NOAZNI004.000 e orect olans\2T0.24861G009.dgn

it/1d/,2005
12:44:35 PU

LOG OF BORING |0 OF BORING
Dote Storted_ 2713784 compar; Typo S8 Dla. L. 3¢/8" Hater EOV Date Stortod.. 2/1/64 Samplar: Type S5 Dlo. L.3Z8° Wotor Elev
Date completed.  2/3/64. . Cosing: Longth DIt fJate completed.. 2/31/64 Caslng: Langth.,., A57 Dla, 3 172~
Boring No.. . B=5 Station & Offset._ G64+5, 1% BT (REAR PIER) Surfece Eiov.. 923.7° Saring No ... 3-20 Stotlon & Offpot__ B6HN IE LY (FORWARD ABUTMENT! Surface Flov._ S28.4'
Eluy, [ieptH] 578 Pon. | REETEERS! Dascriotion Samplo #nysical Char ool ar 15 T1es SHYL, Fitv, Joopin STa;Fam. | RGECEe Bosorintion Tompio PRyGiCel Chor ACi PR TIGs SHTL
faal el Mo ado] .| Fis. [ sf oyl LL] P WL, | Cioss (Gees| g | Now | aBa 5.l ris. | st | olay] Lke] ok |W.6.| Closs
L ] L] ‘é‘ E__
& 473 4/6 | Brown Sandgy Cioy 1 afl3|a|2efagiazies|a B E:E
EE R na [ X0 n\~, i
& s Arown ond Gray Grovely Si i {5025 evi3r 7 E | 5/9 Brown Somdy SHt 2 It 8115 }132]34{20% 9]ir v
ez g 92049 P a %55
T| Bfa% Brownish-Giray Sandy Graveily Tlay 2 1YW imjeaiaslany |6 e T4 Brown SBty Grovol 3 541 8 Tii5 o] PLHB el ﬁﬁ %
w31 | 45 s | 137 F
] s Graylsh-Brown Sondy Grovaly St 3 Bia|rlasjrotaz]| v 16 No Sample Recovored - Scuidor Vi ST Ul alL
12 17
2 N @59 =1 {3
4 8/14 Gray Sondy Gravelly St 1 WM 228|202 6] 14| 23760 | groy Siity Sandy Grovel 1 sty 2005 SE.’.’ é
808 T o i1 4 = &
5] 174 Gray Siity Sondy Grove! E salar ) 813w PLiss ] LY frown Gravally Sandy Sh+ 3 Vol S WAL j2a) 82
8062 . N e s
= 32/58 Gray Gravelly Sondy St 6 208 83129123 TR 18 16 Gray Grovelly Sondy SNt & v stulae | &5 6113 B |8 <
o ] & &
037 1 20 ] g08.4) 20 g E‘ g g
| ®9/30 | Gray Sondy Gravelly Sit 1 2|3 jmieaiw@ | 4w ] s Gray Slity Sendy Grovel T vy e |3 BTl 6 |iS =
L22 |22 ]
souz [
24 25/50 Brown Sty Songy Grgvel ] 48] 910 [ M i2T] 933 27]
CELAE N ssar] | 17/50 | Groy SAty Sendy Grovel BogS2fia 24} -je- [wp NP
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LEGEND:

Pavement salvage and widening areas:

Remove unsuitable materials (soil/roots/structures/existing pavement), compact top 12
inches of subgrade per Item 204.03, then proof roll subgrade in widening areas in
accordance with Item 204.06. Proof roll areas should extend 18” past the outside edge of
curb line. Where unstable/soft soils are noted during proofrolling, undercut/replace per
Item 204.04 using Item 204 Granular Material Type B or C. Consider placement of [tem
712.09 Type D geotextile at the bottom of the overexcavation. Overexcavations should be
drained where possible.

7-6-2017
DRAWN BY:

New Alignment near grade or full depth pavement replacement:
Once proposed subgrade has been attained, recommend Item 206 Chemical Stabilization,
14” in depth using Cement as the chemical additive.

1117-16-031

PROJECT NO.

New Alignment with thin fill:

Once unsuitable surficial materials have been removed (topsoil/roots/structures/existing
pavement), scarify and recompact the entire exposed embankment foundation. Perform
Item 206.04 Test Rolling on the compacted embankment foundation to identify any weak
areas of the embankment foundation. After test rolling, place new embankment fill in
accordance with Item 203, or Item 204 when within 12 inches of the proposed subgrade. Do
not allow a bridge lift per Item 203.05 due to the thinness of the new fill. Proof roll per Item
204.06 after attaining subgrade.

“ N
e N
\

N
'\

\
\

OLD WORTHINGTON GALENA RD _ = D
o LIS

NORTHEAST GATEWAY
WORTHINGTON, FRANKLIN COUNTY, OHIO

(IN FEET)

SUMMARY OF SUBGRADE REMEDIATION

Legend

=mimn Approximate Construction Limits

PLATE NO.

R:\Projects\2016\GEO\1117-16-031\1117-16-031_Plan of Borings.mxd plotted by cwest 07-10-2017

Y, \
1 NoTEs: ///) = 3‘( BORING LOCATION
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LEGEND:

Pavement salvage and widening areas: 
Remove unsuitable materials (soil/roots/structures/existing pavement), compact top 12 inches of subgrade per Item 204.03, then proof roll subgrade in widening areas in accordance with Item 204.06. Proof roll areas should extend 18” past the outside edge of curb line. Where unstable/soft soils are noted during proofrolling, undercut/replace per Item 204.04 using Item 204 Granular Material Type B or C. Consider placement of Item 712.09 Type D geotextile at the bottom of the overexcavation. Overexcavations should be drained where possible. 

New Alignment near grade or full depth pavement replacement:
Once proposed subgrade has been attained, recommend Item 206 Chemical Stabilization, 14” in depth using Cement as the chemical additive.

New Alignment with thin fill:
Once unsuitable surficial materials have been removed (topsoil/roots/structures/existing pavement), scarify and recompact the entire exposed embankment foundation. Perform Item 206.04 Test Rolling on the compacted embankment foundation to identify any weak areas of the embankment foundation. After test rolling, place new embankment fill in accordance with Item 203, or Item 204 when within 12 inches of the proposed subgrade. Do not allow a bridge lift per Item 203.05 due to the thinness of the new fill. Proof roll per Item 204.06 after attaining subgrade.
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Project No 1117-16-031 Sheet 1 of 1
Client EMH&T Calc. By CRW Date 6/14/17
Project FRA-CR84-1.36 NE Gateway CheckBy CIN Date 6/14/17
Version 2.0 (7/7/15) Desc. E. Willson Bridge Road
Over Rush Run
LRFD BEARING RESISTANCE CALCULATION
SOIL PARAMETERS
Structure Boring Soil | Depth Description SPT N| D, Y W () C
ID Layer (ft) (Ib/ft) (ft) (pcf) (%) (deg.) | (psf)
Inlet B-3 4 6 Very stiff brown Silty Clay 8 2 120 n/a 0 2500
Outlet B-3 4 6 V-stiff brown Silty Clay 8 2 120 n/a 0 2500
FOOTING BEARING RESISTANCE COEFFICIENTS
D¢ B L Nc Cwq Cwy
Structure (ft) (ft) (ft) " Ng @|Ny m|Sc @|Sq @Sy w@[Dq @ @ @)
Inlet 4 1.5 8 5.14 1.00 0.00 1.036 | 1.000 | 1.000 0.5 0.5
Outlet 4 1.5 8 5.14 1.00 0.00 1.036 | 1.000 | 1.000 0.5 0.5

NOMINAL BEARING RESISTANCE

an
Structure
(ksf)
Inlet 13.3
Outlet 13.3

BEARING RESISTANCE FACTORS

Limit Resistance

State Factor
Service 1.0
Strength 0.5
Strength 0.45

: : 1 :
Oy =CN.s.. +7/D;N,s,d,i,C, +§yBNyS i C

vy Wy

Article 10.5.5.1

Table 10.5.5.2.2-1 (cohesive)
Table 10.5.5.2.2-1 (non-cohesive)

FACTORED BEARING RESISTANCE

Limit dr (ksf)
State Inlet Headwall Outlet Headwall
Service 6.0 6.0
Strength 6.7 6.7
REFERENCES

AASHTO LRFD Bridge Design Specifications, 6th Edition, Section 10: Foundations.

Table C10.6.2.6.1-1

1. Bearing Capacity Factors Nc, Nqg, and Ny obtained from Table 10.6.3.1.2a-1.
2. Shape Correction Factors Sc, Sqg, and Sy obtained from Table 10.6.3.1.2a-3.
3. Depth Correction Factor Dq obtained from Table 10.6.3.1.2a-4.
4. Groundwater Correction Coefficients Cwg and Cwy obtained from Table 10.6.3.1.2a-2.
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Project No 1117-16-031 Sheet 1 of 1
Client EMH&T Calc. By CRW Date 6/14/17
Project FRA-CR84-1.36 NE Gateway CheckBy CIN Date 6/14/17
Version 2.0 (7/7/15) Desc. S Worthington Galena Rd
Over Rush Run
LRFD BEARING RESISTANCE CALCULATION
SOIL PARAMETERS
i Soil Depth SPT N n
Structure Boring °! P Description Dy Y W ® ¢
ID Layer (ft) (Ib/ft) (ft) (pcf) (%) (deg.) | (psf)
Inlet B-7 3 5.5 Mst-Stiff brown Silty Clay 6 0 120 0 1000
Outlet B-7 3 6 Mst-Stiff brown Silty Clay 6 0 120 0 1000
FOOTING BEARING RESISTANCE COEFFICIENTS
D¢ B L Nc Cwq Cwy
Structure (ft) (ft) (ft) " Ng @|Ny m|Sc @|Sq @Sy w@[Dq @ @ @)
Inlet 4 1.5 10 5.14 1.00 0.00 1.029 | 1.000 | 1.000 0.5 0.5
Outlet 4 1.5 10 5.14 1.00 0.00 1.029 | 1.000 | 1.000 0.5 0.5
NOMINAL BEARING RESISTANCE
Structure (I(js,\lf) ] ] 1 ]
— — Oy =CN.s.. +7/D;N,s,d,i,C, +§yBNysy|yCWy
Outlet 53

BEARING RESISTANCE FACTORS

Limit Resistance

State Factor
Service 1.0 Article 10.5.5.1
Strength 0.5 Table 10.5.5.2.2-1 (cohesive)
Strength 0.45 Table 10.5.5.2.2-1 (non-cohesive)

FACTORED BEARING RESISTANCE

Limit dr (ksf)
State Inlet Headwall Outlet Headwall
Service 4.0 4.0 Table C10.6.2.6.1-1
Strength 2.6 2.6
REFERENCES

AASHTO LRFD Bridge Design Specifications, 6th Edition, Section 10: Foundations.
1. Bearing Capacity Factors Nc, Nqg, and Ny obtained from Table 10.6.3.1.2a-1.
2. Shape Correction Factors Sc, Sqg, and Sy obtained from Table 10.6.3.1.2a-3.
3. Depth Correction Factor Dq obtained from Table 10.6.3.1.2a-4.
4. Groundwater Correction Coefficients Cwg and Cwy obtained from Table 10.6.3.1.2a-2.
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Project No 1117-16-031 Sheet 1 of 1

Client EMH&T Calc. By CRW Date 7/10/17
Project = FRA-CR84-1.36 NE Gateway Check By CIN Date 7/12/17
Version 2.0 (7/7/15) Desc. Private Drive

Over Rush Run

LRFD BEARING RESISTANCE CALCULATION

SOIL PARAMETERS

Boring Soil | Depth . SPT N| D, Ym w, o o
Structure Description
ID Layer (ft) (Ib/ft) (ft) (pcf) (%) (deg.) | (psf)
Inlet B-15 4-5 5.5 Stiff to V-stiff silty clay 10 0 120 0 1500
Outlet B-15 4-5 6 Stiff to V-stiff silty clay 10 0 120 0 1500
FOOTING BEARING RESISTANCE COEFFICIENTS
D¢ B L Nc Cwq Cwy
Structure (ft) (ft) (ft) " Ng @|Ny m|Sc @|Sq @Sy w@[Dq @ @ @)
Inlet 4 1.5 8 5.14 1.00 0.00 1.036 | 1.000 | 1.000 0.5 0.5
Outlet 4 1.5 8 5.14 1.00 0.00 1.036 | 1.000 | 1.000 0.5 0.5
NOMINAL BEARING RESISTANCE
Structure (I(js,\lf) ] ] 1 ]
— — Oy =CN.s.. +7/D;N,s,d,i,C, +§yBNysy|yCWy
Outlet 8.0

BEARING RESISTANCE FACTORS

Limit Resistance

State Factor
Service 1.0 Article 10.5.5.1
Strength 0.5 Table 10.5.5.2.2-1 (cohesive)
Strength 0.45 Table 10.5.5.2.2-1 (non-cohesive)

FACTORED BEARING RESISTANCE

Limit dr (ksf)
State Inlet Headwall Outlet Headwall
Service 5.0 5.0 Table C10.6.2.6.1-1
Strength 4.0 4.0
REFERENCES

AASHTO LRFD Bridge Design Specifications, 6th Edition, Section 10: Foundations.
1. Bearing Capacity Factors Nc, Nqg, and Ny obtained from Table 10.6.3.1.2a-1.
2. Shape Correction Factors Sc, Sqg, and Sy obtained from Table 10.6.3.1.2a-3.
3. Depth Correction Factor Dq obtained from Table 10.6.3.1.2a-4.
4. Groundwater Correction Coefficients Cwg and Cwy obtained from Table 10.6.3.1.2a-2.
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Project No 1117-16-031 Sheet 1 of 1
Client EMH&T Calc. By CRW Date 6/14/17
Project FRA-CR84-1.36 NE Gateway CheckBy CIN Date 6/15/17
Version 2.0 (7/7/15) Desc. Modular Block Wall #1
LRFD BEARING RESISTANCE CALCULATION
SOIL PARAMETERS
i Soil Depth SPT N n
Structure Boring °! P Description Dy Y W ® ¢
ID Layer (ft) (Ib/ft) (ft) (pcf) (%) (deg.) | (psf)
Inlet B-6-0-04* 3 18.5 V-Stiff brown Silty Clay 14 2 120 n/a 0 2000
Outlet B-6-0-04* 3 18.5 V-Stiff brown Silty Clay 8 2 120 n/a 0 2000
*Historic B-6 boring from FRA-270-24.47 Investigation
FOOTING BEARING RESISTANCE COEFFICIENTS
D¢ B L Nc Cwq Cwy
Wall sta (ft) (ft) (ft) " Ng @|Ny m|Sc @|Sq @Sy w@[Dq @ @ @)
Sta 0+00 0 3 10 5.14 1.00 0.00 1.058 | 1.000 | 1.000 0.5 0.5
Sta 2+70 0 3 10 5.14 1.00 0.00 1.058 | 1.000 | 1.000 0.5 0.5
NOMINAL BEARING RESISTANCE
Structure (I(js,\lf) ] ] 1 ]
— — Oy =CN.s.. +7/D;N,s,d,i,C, +§yBNysy|yCWy
Outlet 10.9

BEARING RESISTANCE FACTORS

Limit Resistance
State Factor
Service 1.0
Strength 0.5
Strength 0.45

FACTORED BEARING RESISTANCE

Article 10.5.5.1

Table 10.5.5.2.2-1 (cohesive)
Table 10.5.5.2.2-1 (non-cohesive)

Limit dr (ksf)
State Inlet Headwall Outlet Headwall
Service 6.0 6.0
Strength 5.4 5.4
REFERENCES

Table C10.6.2.6.1-1

AASHTO LRFD Bridge Design Specifications, 6th Edition, Section 10: Foundations.
1. Bearing Capacity Factors Nc, Nqg, and Ny obtained from Table 10.6.3.1.2a-1.
2. Shape Correction Factors Sc, Sqg, and Sy obtained from Table 10.6.3.1.2a-3.
3. Depth Correction Factor Dq obtained from Table 10.6.3.1.2a-4.
4. Groundwater Correction Coefficients Cwg and Cwy obtained from Table 10.6.3.1.2a-2.
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1117-16-031

Project No Sheet 1 of 1
Client EMH&T Calc. By CRW Date 6/14/17
Project FRA-CR84-1.36 Check By CIN Date 6/15/17
Version 2.0 (7/7/15) Desc. Modular Block Wall #2
LRFD BEARING RESISTANCE CALCULATION
SOIL PARAMETERS
Structure Boring Soil | Depth Description SPT N| D, Y W () C
ID Layer (ft) (Ib/ft) (ft) (pcf) (%) (deg.) | (psf)
Inlet B-20,WG-2* Stiff brown Silty Clay 14 2 120 n/a 0 1500
Outlet B-20,WG-2* Stiff brown Silty Clay 8 2 120 n/a 0 1500
*Historic borings
FOOTING BEARING RESISTANCE COEFFICIENTS
D¢ B L Nc Cwq Cwy
Wall sta (ft) (ft) (ft) " Ng @|Ny m|Sc @|Sq @Sy w@[Dq @ @ @)
Sta 0+00 0 3 10 5.14 1.00 0.00 1.058 | 1.000 | 1.000 0.5 0.5
Sta 2+70 0 3 10 5.14 1.00 0.00 1.058 | 1.000 | 1.000 0.5 0.5

NOMINAL BEARING RESISTANCE

an
Structure
(ksf)
Inlet 8.2
Outlet 8.2

: : 1 :
Oy =CN.s.. +7/D;N,s,d,i,C, +§yBNyS i C

vy Wy

BEARING RESISTANCE FACTORS

Limit Resistance
State Factor
Service 1.0
Strength 0.5
Strength 0.45

Article 10.5.5.1

Table 10.5.5.2.2-1 (cohesive)
Table 10.5.5.2.2-1 (non-cohesive)

FACTORED BEARING RESISTANCE

Limit dr (ksf)
State Inlet Headwall Outlet Headwall
Service 4.0 4.0
Strength 4.1 4.1
REFERENCES

Table C10.6.2.6.1-1

AASHTO LRFD Bridge Design Specifications, 6th Edition, Section 10: Foundations.
1. Bearing Capacity Factors Nc, Nqg, and Ny obtained from Table 10.6.3.1.2a-1.
2. Shape Correction Factors Sc, Sqg, and Sy obtained from Table 10.6.3.1.2a-3.
3. Depth Correction Factor Dq obtained from Table 10.6.3.1.2a-4.
4. Groundwater Correction Coefficients Cwg and Cwy obtained from Table 10.6.3.1.2a-2.
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10 |
N -
i . Unit Weight Cohesion | Phi
1 Material Name Color (Ibs/ft3) Strength Type osf) | (deg)
] Blocks &2 140 Mohr-Coulomb | 10000 | 0
o #304 B 120 Mohr-Coulomb | 0 34
N -
] Granular Backfill N 120 Mohr-Coulomb | 0 34
] Embankment Fill N 115 Mohr-Coulomb | 200 | 28
1 w Natural Stiff Soils . 115 Mohr-Coulomb 50 28
0|
i Free Draining Granular . 120 Mohr-Coulomb 0 34
] Method | Min
1 Name | FS
o | Spencer [1.63
— -

>

/
(o]
9]

?
2

FRA-CR84-1.36 NE Gateway

Analysis Description

N I tror I o
-25 -20 -15 -10 -5 0 5 10 15
Modular Block Wall, Critical Section

Project
s & M E Drawn By CRW Scale 1:60 Company S&ME, Inc

ENGINEERING INTEGRITY,5 P Wall 182.5im

[SLIDEINTERPRET 7.023
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Made by:  TDA Date: 4/18/2018 Job No: 20160403

Checked by:  CAS Date: 4/18/2018 _ Sheet No: 1
Project: NE Gateway PID: 95516
EOERERAL, Farahona, PG, IEA DR Subject: Modular Block Wall 1 - West Side of Worthington Galena Rd
Modular Block Wall 1 - West Side of Worthington Galena Rd
Block Dimensions: / B o Wall Cap
Block Width 1 = 1.93 ft Block Height 1 + Cap = 2.00 ft e ropose Ji Wl
Block Width2=__ 300  ft Block Height2=___ 6.00 __ft . g:;s;'en'g Ground Baseline Wa
B= 93 Degrees Design Height Wall = 7.00 ft Tibs 2.5:1 Line Top of Wall
“Assumes Soil is Placed 1' up Block 1 IR 4 Elev Varies
Footing (leveling pad) Dimensions: Individual Block Ht = 1.50 ft S~
Toe = 0.50 ft Number of Blocks= 5.00
Stem (at Footing) = 3.00 ft / Wall Batter Angle o = 5.16 degrees 200"
Heel = 0.50 ft /
Footing Width, B = 4.00 ft Earth over Block = 1.00 ft Modui
*Assume "footing" limits extend ata 1:1 through granular leveling pad.  Earth on Toe Height = 0.50 ft =l Cg n:rg';e
Footing (Granular Base) Height = 0.50 ft | S Block (Typ)
Backfill Material Properties: ) Total Height of Wall = 7.50 ft = T
Concrete UnitWt. = 0.142 _ kipsft’ loc}“\ 5
*Accounts for voids filled with aggregate material ) Design Height Foundation = 7.50 ft !
Soil Unit Weight = Q;’iaﬁ' — kipsfit® Water Table Height = ™~
Soil Sat. Unit Weight =___ 0445 kips/ft* Above Bottom . ~N S
O (degrees) = 34 _degrees / Footing= 3.00 ft Gran ylar Matr;—*r_;a! .Per Ny | = Path wa; y/k
& (degrees)=____ 2267 degrees Design Specifications © S
a(degrees) =" 21.80  degrees imum’ Internal Frrchorz
Ka=__ 033 (Coulomb) Angle (@) = 3.4
Excavation S——

Live Load Surcharge: Elev 925.37 Wall 1

Does Wall Parallel Traffic (Yes/No): Yes 6" Dia PCPP, 6" Gr v Elev 925.74 Wall 2
Back of wall to edge of traffic=__ 15.00 _ ft Stope ot 1/8"/Ft Leve,,,,g”%gg

Live Ld. Surcharge Height, heq= 0 Daylight to Siope

Foundation Soil Data: _—
Undercut depth = 0.00" ft ,
Foundation Soil Unit Weight = ___0.130_ kips/ft
nt. Friction Angle of Leveling Pad Material,g =" 34 degrees
Int. Friction Angle of Existing Soil, ;=" 28 degrees
Undrained Shear Strength, S,.~ 2.00  ksf
Nom. Bearing Resistance (undrained) q, =" 1080 ksf
Nom. Bearing Resistance (drained) q, = ksf

FoundationSupport Material Type (Rock/Soil)=" soil : C :YA/

PLATE 7



Sum of the UNFACTORED moment, Counter Clockwise is positive..... About "A" About "B"
Unit
e . Moment Arm | Moment 3 Moment | Moment
i i i Weigh k k
Vertical Loads Height (ft) | Width (ft) eig 3t Py (kips) (*) (kip-f) Py(kips) | ) | (kpft)

(kip/ft’)
Concrete (DC)
Block 1 + Cap 2.00 1.93 0.142 0.55 2.14 147 0.55 1.64 0.90
Block 2 6.00 3.00 0.142 2.56 2.27 5.80 2.56 1.77 4.53
Footing 0.50 4.00 0.130 0.26 2.00 0.52 - - -
Earth Load (EV)
Soil Above Toe 0.50 0.50 0.130 0.03 0.25 0.01 - - -
Soil Above Water Table (AWT) 2.50 0.23 0.130 0.07 3.73 0.28 - - -
Soil Below Water Table (BWT) 2.50 0.50 0.083 0.10 375 0.39 - - -
Soil Over Wall (Average) (SOW| 1.00 1.07 0.130 0.14 3.64 0.51 0.14 3.14 0.44
Water Load (WA v)
Water Table 2.50 0.50 0.062 0.08 375 0.29 - - -
Vertical Ci of Horizontal Earth Pressure from Soil Friction (EH )
Acting on Wall EH, 7.00 - 0.130 0.40 - . 0.40 3.00 1.20
Acting on Footing EH, 7.50 - 0.130 0.46 3.77 1.73 - = n
Live Load (LSv)
Live Load Surcharge 0.00 0.50 0.130 0.00 3.75 0.00 - - -

Unit Moment Arm| Moment Moment | Moment

Horizontal Loads Height (ft) | Width (ft) | Weight Py, (kips) °"‘(ef:‘) o ("(’i'“‘:"; Py (Kips) A::‘;;‘) (:i'“‘:";

(kip/ft') - i : N
Earth Load (EH )
Active Earth Pressure Above
Water Table (AWT) 4.50 - 0.130 -0.40 450 -1.78 -0.40 4.00 -1.58
Active Earth Pressure Below
Water Table 1 (BWT1) 3.00 - - -0.53 1.50 -0.79 -0.44 125 -0.55
Active Earth Pressure Below
Water Table 2 (BWT2) 3.00 - 0.083 -0.11 1.00 0.1 -0.08 0.83 -0.06
Water Load (WA H)
Water Pressure 3.00 - 0.062 -0.28 1.00 -0.28 -0.20 0.83 -0.16
Live Load (LSh)
Live Load Surcharge 7.50 0.00 0.130 0.00 31 0.00 0.00 1.00 0.00
Passive Pressure
Passive Earth Press. 0.00 1.00 0.130 0.00 0.00 0.00 - - -

Ignored for modular block walls

cIsn
sy
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AASHTO LRFD Load Factors
Reference Tbl. 3.4.1-1 & 3.4.1-2
Vertical Loads Horizontal Loads
| Limit State DC EV EHy WAV LSv EHy WAH LSH
|Service | 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
|Strength 1.a-Sliding & Eccent. 0.90 1.00 1.50 1.00 0.00 1.50 1.00 1.75
|Strength 1.b-Bearing 1.25 1.35 1.50 1.00 1.75 1.50 1.00 1.75
[Strength IV.a-Sliding & Eccent. 0.90 1.00 1.50 1.00 0.00 1.50 1.00 1.75
[Strength IV.b Bearing 1.50 1.35 1.50 1,00 0.00 1,50 1.00 0.00
Eccentricity Check (About "A")
Reference Sections 10.6.4.2 and 11.6.3.3 0.33B 132 ft
Per Foot of Wall
| Limit State > Py (kips)| > M, (ft-k) > Py (kips) e Is @ OK? | 0\ sy (S
Isiwice | 4.25 7.74 -1.31 0.18 OK 1.17
[Strength 1.a-Sliding & Eccent. 4.11 6.50 -1.83 042 OK 1.30
|Strength 1.b-Bearing 5.44 9.55 -1.83 0.25 OK 1.55
[Strength IV.a-Sliding & Eccent. 4.11 6.50 -1.83 0.42 OK 1.30
[Strength IV.b Bearing 6.28 11.43 -1.83 0.18 0K 1.73
Eccentricity Check (About "B")
Reference Sections 10.6.4.2 and 11.6.3.3 033B 099 fi
Per Foot of Wall
Limit State 3 Py (kips)] > M, (ft-k) > Py (Kips) e Is e OK? | 0 (kS|
Service | 3.64 4.71 -1.11 0.21 OK 141
Strength l.a-Sliding & Eccent. 3.53 3.66 -1.56 0.46 0K 1.70
Istrength |.b-Bearing 4.67 5.72 -1.56 0.27 OK 1.90
[Strength IV.a-Sliding & Eccent. 3.53 3.66 -1.56 0.46 OK 170
|grength IV.b Bearing 5.44 7.07 -1.56 0.20 OK 2.09
Bearing Capacity Check (About "A"): Bearing Stress = ZV/(B-2e)
Reference Sections 10.5.5.2.2 and 11.6.3.2
Limit State O ®s*q, | 2Bearing Stress? Bearing
Service | 1.00 6.00 OK 1.17
[Strength 1.b-Bearing 0.50 5.20 0K 1.55
[Strength IV.b Bearing | 0.50 5.20 0K 173
Bearing Capacity Check (About "B"): Bearing Stress = IV/(B-2e)
Reference Sections 10.5.5.2.2 and 11.6.3.2
Limit State [ ®3*q, | 2Bearing Stress? earing
[Service | 1.00 6.00 OK 1.41
[Strength 1.b-Bearing 0.50 5.20 OK 1.90
[Strength IV.b Bearing | 0.50 5.20 0K 2.09
Sliding Check (About "A"):  Rg granuia™ V*tan®f RR conesive= Min(S,,.5%0,
Reference Sections 10.5.5.2.2 and 10.6.3.4 Sliding Resistance
Limit State [N [ Re granyia R Rr 2 3Py |>Py (kips)| 5Py (kips)
|Strength l.a-Sliding & Eccent. 0.90 0.50 1.97 2.34 1.97 OK -1.83 4.11
[Strength IV.a-Sliding & Eccent. 0.90 0.50 1.97 2.34 1.97 OK -1.83 4.1
Sliding Check (About "B"):  Rggranuia™ 0.8V*tan®f  Rg conesive™ Min(S,,.5%,
Reference Sections 10.5.5.2.2 and 10.6.3.4 Sliding Resistance
Limit State 0O, O Re granuiy R R 2 3Py |3 Py (kips) 5Py (kips)
|Strength 1.a-Sliding & Eccent. 0.90 0.50 1.72 - 1.72 OK -1.56 3.53
[Strength Iv.a-Sliding & Eccent. 0.90 0.50 1.72 - 1.72 OK -1.56 3.53
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Madeby: TDA Dale: 4/18/2018 Job No: 20160403

Checked by.  CAS Date: 4/18/2018 _ Sheet No: 1
Project: NE Gatewal PID: 95516
Subject: Modular Block Wall 2 - East Side of Worthington Galena Rd

Modular Block Wall 2 - East Side of Worthington Galena Rd

Block Dimensions: _ Progessd Wall Cap
Block Width 1= 193 # Block Height 1 + Cap = 200  f ~ Existing Ground Baseline Woll
Block Width2=__ 300 ft Block Height2=___ 450 __ ft Loy Grade, Fina
B= 93 Degrees Design Height Wall=—__ 550  ft RS Top of Wall
*Assumes Soilis Placed 1" up Block 1 ~L_ Elev Vories
Footing (leveling pad) Dimensions: Individual Block Ht = .50 ft ./ S~ r
Toe = 050 f Number of Blocks = 4.00 EViow R
Stem (al Footing) = 00 ft Wall Batter Angle o = 516 degrees 7~ 2-0
Heel = .50 ft - i
—_—— a7 Min
Footing Width, B = 4.00 ft Earth over Block = 1.00 ft ek 3 Mo
— —_— kil — Modular
*Assume *fooling” imits extend ata 1-1 through granular leveling pad.  Earth on Toe Height= 050 f oreus Gockin oilth “: = //'H Concrete
T Block (T
Footing (Granular Base) Height=___ 050 # | § (ve)
Backfill Material Properties: Total Height of Wall = 6.00 ft ~
Concrete UnitWL=__ 0142 kips/ft’ S
*Accounts for voids filled with a material Design Height Foundation = 6.00 ft = !
Soil Unit Weight =  kipsift’ Water Table Height = o
i Sat. Unit Weight = ipsif’ Above Bottom £
Soil $a (l:n;él e\;"[&glg:;z : :‘:::Ee . Footng=  BREEEREER Granular Material Per = Pathway
5 (degrees) = , degrees =SS Design Specifications % or Walk
a {dgr@asll - d:mes imum Internal Friction
Ka=___033 _(Coulomb) Angle (@) = 34 |
Excavation Line T2 b
Live Load Surcharge: ' wal! 1
Does Wall Parallel Traffic (Yes/No): __Yes 6" Dia PCPP, . S0 dendy W
Back of wallto edge of raffic= 15001 Siope ot 1/87/Ft ¢ Sonvier st o
Live Ld. Surcharge Height, heq= 0 Daylight to Siope Leveling Pa
Soil Foundation Data:
Undercut depth = _ i
Foundation Soil Unit Weight _ kipsift’
nt. Friction Angle of Leveling Pad Material, @, degrees /’

Int. Friction Angle of Existing Soils, ¢, =
Undrained Shear Strength, S,

Nom. Bearing Resistance (Undrained) g, =
Nom. Bearing Resistance (Drained) q, =
FoundationSupport Material Type (Rock/Soil)=

CEA
rz/w/fo"




Sum of the UNFACTORED moment, Counter Clockwise is positive..... About "A" About "B"
Unit
Vertical Loads Height (/) | Width () | Weight Py (kips) Moment Arm Hc{ment Py (Kips) Moment Mulment
() (kip-ft) Arm (ft) | (kip-ft)
(kipfft)
Concrete (DC)
2.00 93 142 0.55 201 1.10 0.55 1.51 0.83
4.50 .00 142 1.92 2.20 4.22 1.92 1.70 3.27
0.50 4.00 130 0.26 2.00 0.52 - - -
0.50 0.50 0.130 0.03 0.25 0.01
1,00 0.23 0.130 0.03 73 011
2.50 0.50 0.083 0.10 .75 0.39 - - -
Soil Over Wall (Average) (SOW| 1.00 1.07 0.130 0.14 .51 0.49 0.14 3.01 0.42
Water Load (WA v)
Water Table 2.50 0.50 0.062 0.08 3.75 0.29
Vertical Comp t of Horizontal Earth Pressure from Soil Friction (EH )
Acting on Wall EH, 5.50 - 0.130 0.25 - - 0.25 3.00 0.74
Acting on Footing EH, 6.00 - 0.130 0.29 3.77 111 - = -
Live Load (LSv)
Live Load Surcharge 0.00 0.50 0.130 0.00 3.75 0.00
bl Moment Arm | Moment Moment | Moment
Horizontal Loads Height (ft) | Width Weight Py (kips Py (kips _
ght (ft) (ft) 4 ' (kips) ) (kip-h) uikips) | ®) | ke A
iEannLoad(EH,,J ;zfaa/l?
Aclive Earth Pressure Above
Waler Table (AWT) 3.00 - 0.130 -0.18 4.00 -0.70 <018 350 -0.61
Active Earth Pressure Below
Water Table 1 (BWT1 3.00 - - -0.35 1.50 -0.53 -0.29 1.25 -0.37
Active Earth Pressure Below
Water Table 2 (BWT2) 300 - 0.083 <011 1.00 0.1 -0.08 083 -0.06
|Water Load (WA H)
\Waler Pressure 3.00 - 0.062 -0.28 1.00 -0.28 -0.20 0.83 -0.16
Live Load (LSh
Live Load Surcharge 6.00 0.00 0.130 0.00 3.00 0.00 0.00 1.00 0.00
Passive Pressure
Passive Earth Press. 0.00 1.00 0.130 0.00 0.00 0.00 - - - lgnored for modular block walls

PLATE 11



Sheet No: 2

AASHTO LRFD Load Factors
Reference Thl. 3.4.1-18& 3.4.1-2
Vertical Loads Horizontal Loads
| Limit State DC EV EHy WAV LSv EHy WAH LSH
|Service | 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00
|Strength L.a-Sliding & Eccent. 0.90 1.00 1.50 1.00 0.00 50 1.00 1.75
|Strength 1.b-Bearing 1.25 135 1.50 1.00 1.75 50 1.00 1.75
|Strength IV.a-Sliding & Eccent. 0.90 1.00 1.50 1.00 0.00 1.50 1.00 1.75
|Strength IV.b Bearing 1.50 1.35 1.50 1.00 0.00 150735 [0 0.00
Eccentricity Check (About "A")
Reference Sections 10.6.4.2 and 11.6.3.3 0338 132 f
Per Foot of Wall
| Limit State 5Py (kips)| 3 M, (ft-k) Py (chlgs]l e Is e OK? 9y o [ks!}
|Service | 340 6.61 -0.92 0.06 OK 0.87
|Strength La-Sliding & Eccent, 324 5.90 -1.24 0.18 0K 0.89
|Strength I.b-Bearing 434 8.31 1.24 0.08 0K 1.13
|Strength IV.a-Sliding & Eccent. 3.24 5.90 -1.24 0.18 oK 0.89
|Strength IV.b Bearing 5.02 977 -1.24 0.05 OK 129 |
Eccentricity Check (About "B")
Reference Sections 10.6.4.2 and 116.3.3 0.33B 099 fi
Per Foot of Wal
Limit State 3Py (kips)| 5 M, (ft-k) 5 Py (kips) e Is & OK? | 0, gy (ks
|'gem'ce | 2.85 4.04 0.74 0.08 OK 1.01
|Strength 1.a-Sliding & Eccent. 2713 348 -1.01 0.22 0K 1.07
|Strength 1.b-Bearing 364 5.06 -1.01 0.11 0K 1.31
|Strength IV.a-Sliding & Eccent. 223 348 -1.01 -0.06 oK 077
|Strength IV.b Bearing 4.26 6.08 -1.01 0.07 0K 149 |
Bearing Capacity Check (About "A"): Bearing Stress = IV/{B-2e) S Al
Reference Sections 10.5.5.2.2 and 11.6.3.2 c
Limit State ® | 0q, | 2Bearingstress? | B°2N9 (2 i 1Y
|Service | _ 100 | 400 oK 0.87
|Strength I.b-Bearing 050 | 410 OK 1.13
[Strength IV.b Bearing | 050 | 410 0K 1.29
Bearing Capacity Check (About "B"): Bearing Stress = IV/(B-2e)
Reference Sections 10.5.5.2.2 and 11.6.3.2
Limit State s ®s*q, | 2Bearing Stress? | _ Coa g
|Service | TR 4,00 0K 1.01
Strength |.b-Bearing 050 ] 410 OK 1.31
Strength IV.b Bearing | G 4.10 OK 1.49
Sliding Check {About "A"):  Rg granus= V'tan®f Re conesive™ Min(Sy,.5'0, pg)
Reference Seclions 10.5.5.2.2 and 10.6.3.4 Sliding R
Limit State 0, [ Ra Goans R cohasie R z 5Py I5Py (kips) 3 Py (kips)
|Strength L.a-Sliding & Eccent. 090 | 050 1.55 1.60 1.55 0K -1.24 324
|Strength IV.a-Sliding & Eccent. 090 0.50 1.55 1.60 1.55 OK -1.24 324
Sliding Check (About "B"):  Ragunus™ 0.8°VaN®f  Re conesive= Min(Sy.5'0, )
Ref Sections 10.5.5.2.2 and 10.6.3.4 Sliding Resistance
| Limit State Oy Re granyie R cobesin Ry z 5Py I5Py, (kips) 3Py (kips)
|Strength .a-Sliding & Eccent. 80 ] 050 1.32 - 1.32 OK -1.01 273
|Strength IV.a-Sliding & Eccent, 0] 050 1.08 - 1.08 OK -1.01 223 |
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