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INTERIM REPORT
OF
SUBSURFACE EXPLORATION
FOR
BRIDGE AND MSE RETAINING WALLS
RELOCATED SHUMWAY HOLLOW ROAD OVER CSXT RAILROAD
SCI-823-0.00 PORTSMOUTH BYPASS
SCIOTO COUNTY, OHIO

1.0 INTRODUCTION

This report includes the interim findings of evaluations for foundations and mechanically
stabilized earth (MSE) retaining walls for the structure at the relocated Shumway Hollow Road
over the CSXT Railroad. The findings included in this report pertain to the structure at relocated
Shumway Hollow Road over the CSXT railroad only. The findings of other structure
evaluations will be submitted in separate documents.

This portion of the project consists of placing one structure to carry traffic on relocated
Shumway Hollow Road over the CSXT Railroad. It is anticipated that the proposed structure
over the CSXT railroad will be a single-span bridge. See structure plan and profile drawing in
Appendix 1. Tt is anticipated that the proposed rear abutment will be founded on a fill section,
contained using an MSE wall. The forward abutment will be founded on the slope of a soil/rock
cut near station 37+90 (Shumway Hollow stationing).

The findings and recommendations presented in this report should be considered preliminary
until the final borings and evaluations have been completed. A final boring plan for this
structure has been prepared. Currently, efforts are being made to coordinate the final drilling
program with representatives of CSXT. Upon the completion of these final borings, the
evaluations and recommendations for this structure will be revised as necessary and finalized.

The purpose of this exploration was to 1) determine the subsurface conditions to the depths of
the borings, 2) evaluate the engineering characteristics of the subsurface materials, and 3)
provide information to assist in the design of the structure foundations, MSE walls, and the
roadway embankments. The exploration presented in this report was performed essentially in
accordance with DLZ Ohio, Inc.’s (DLZ) proposal for the project.

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

2.0 GENERAL PROJECT INFORMATION

The currently proposed structure is shown on the provided plan and profile drawing in Appendix
I. Tt is understood that an MSE wall will be placed at approximately station 36+75 to contain the
rear abutment and hold back the roadway embankment of relocated Shumway Hollow Road.
Based upon the structure plan and profile drawing, it is assumed that the maximum height of the



fill at station 36+70 (rear abutment) will be approximately 43 feet. It is understood that the
forward abutment will be founded on the slope of a soil/rock cut near station 37+90. The

proposed roadway grade at the structure and approach embankment is approximately elevation
662.

The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed locations or structural concepts are changed or differ
from that assumed, DLZ should be informed of the changes so that recommendations and
conclusions presented in this report may be revised as necessary.

3.0 FIELD EXPLORATION

Two preliminary borings, TR-27 and TR-28, were drilled for the proposed structure on August
25,2004 and February 2, 2005, respectively. The borings were drilled to depths of 17.5 to 30.5
feet and were extended into bedrock, which was verified by rock coring. It should be noted that
the results of borings drilled for pavement design and retaining wall evaluations along SR 335
were also considered in the evaluation of the forward abutment foundation. Boring logs for
borings TR-27, TR-28, B-1342, and B-1333 are presented in Appendix II. Information
concerning the drilling procedures is also presented in Appendix II. A boring plan is presented
in Appendix L

The boring locations were determined by representatives of DLZ, while the surveyed locations
and ground surface elevations at the boring locations were established by representatives of
Lockwood, Lanier, Mathias & Noland, Inc. (2LMN).

4.0 FINDINGS
4.1 Geology of the Site

The area of this structure is characterized by gently sloping to steeply sloping
topography. The project area is located in the Shawnee-Mississippian Plateau of the
unglaciated portion of the Appalachian Plateau Physiographic Region. The Shawnee-
Mississippian Plateau is characterized by Devonian aged to Pennsylvanian aged rocks
and contains residual, colluvial, glacial, alluvial, and lacustrine soils.

The genesis of the soils varies across the site. Residual and colluvial soils are found on
the ridge tops and the hillsides near the site. These soils are generally thin to moderately
deep, covering moderate to steep slopes. Lacustrine soils in this area are commonly
known as “Minford Silts” or the Minford Complex. These deposits were formed during
the early to middle Pleistocene age when the northward flowing Teays River system was
blocked by the southward advance of the Kansan aged ice sheets. As the glaciers
advanced, the course of the Teays River was blocked south of Chillicothe and a large lake
was formed from the impoundment of the waterways. As a result of the impoundment,
vast quantities of sediments were deposited ranging from 10 to 80 feet in thickness,
thinning towards the margins. In the area of soils of the Minford Complex generally
overlie a layer of sand and gravel which is directly above bedrock. In this area, the
Minford Complex is characterized by clays of high plasticity and high moisture content.



Although borings drilled for this structure did not encounter soils of the Minford
Complex, several other borings drilled for the Shumway Hollow / SR 823 interchange did
encounter these soils.

Bedrock within the structure area is primarily sandstone of the Logan Formation that is of
Mississippian Age. Bedrock of the Pennsylvanian Breathitt Formation can be found at
the top of the slopes to the west of the structures roughly above elevation 860.

4.2 Field Reconnaissance

The proposed structure location lies in a shallow railroad cut located immediately west of
SR 335. A visual inspection of the cut slope near the forward abutment was performed
on September 15, 2006. A log of the exposed rock was created and is included in
Appendix II. The cut consists of moderately steep to steep slopes of soil and rock, which
are approximately 30 feet high. Elevations cited in the field reconnaissance should be
considered approximate due to the accuracy of elevations reported by our field
equipment.

At the eastern slope, soil is relatively thin, and consists primarily of residual and colluvial
soils. Under the soil, exposed sandstone is evident, beginning at approximately elevation
645. The exposed rock 1s highly weathered and highly fractured. Bands of interbedded
shale or siltstone are present in the sandstone south of the proposed structure, below
approximately elevation 638. Areas of isolated seepage were evident in this layer south
of the proposed structure. Additionally, several high angle fractures were noted in the
rock face, however, no appreciable lateral movement of the rock mass was apparent.

Reconnaissance of the site at the bottom of the cut confirmed that a very soft and wet
environment currently exists at the proposed rear abutment location. Drainage channels
have been established along the railroad cut, which currently run near the rear abutment
location. These drainage paths have deposited significant amounts of soil. Although it
has not been verified by borings, it is believed that this recently deposited soil layer is
approximately 3 to 5 feet deep.

4.3 Subsurface Conditions

The following sections present the generalized subsurface conditions encountered by the
borings. For more detailed information, refer to the boring logs presented in Appendix II.
Laboratory test results are presented on the boring logs and also in Appendix IIL

4.3.1 Soil Conditions

Boring TR-28 encountered 8 inches of asphalt concrete pavement at the surface.
Underlying the pavement, the boring encountered very stiff to hard silt and clay
(A-6a) and loose to medium dense coarse and fine sand (A-3a) to a depth of 15.5
feet or elevation 644.2, where bedrock was encountered. Boring TR-27 was
drilled off the road, but did not encounter topsoil. Underlying the surface, the
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boring encountered hard sandy silt to a depth of 7.5 feet where bedrock was
encountered.

4.3.2 Bedrock Conditions

Bedrock encountered in borings TR-27 and TR-28 at the proposed structure
location was composed primarily of medium hard to hard sandstone that was
generally slightly fractured to intact. Recovery of the core samples ranged from
50 to 100 percent and RQD values ranged from 12 to 100 percent with an average
RQD of 76 percent. It should be noted that the first five-foot core run in boring
TR-28 only recovered 50 percent of the core, which generally indicates poor
quality rock. Furthermore, boring B-1342, drilled for the proposed retaining wall
on SR-335 and considered for the forward abutment location, encountered
bedrock at approximately 21.7 feet below the ground surface, or elevation 639.1.

4.3.3 Groundwater Conditions

Minor seepage was encountered at depths between 14.0 and 18.5 feet below the
ground surface in boring TR-28. No seepage was encountered in boring TR-27.
Prior to coring rock, no water was present in either of these borings. At
completion of drilling, the water level in TR-28 was 10.0 feet including coring
water. Boring TR-27 collapsed at a depth of 6.0 feet. It should be noted that the
final water levels include drilling water and consequently may not be
representative of the actual groundwater conditions.

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

CONCLUSIONS AND RECOMMENDATIONS
5.1 General Information

Based upon the amount of embankment fill and the approximate depth to bedrock, spread
footings, drilled shafts, or CIP piles socketed into bedrock are considered suitable to
support the rear abutment. Additionally, the forward abutment is understood to be
located on a rock/soil slope, with the centerline of bearing at approximately station
37+90. Given the highly weathered nature of the bedrock near the face of the slope, and
the abutment location with respect to the slope, drilled shafts socketed into bedrock are
best suited to support the forward abutment.

The following sections contain recommendations and information for the design of the
proposed structural foundations and MSE wall. Table 1, on the following page,
summarizes the site conditions and foundation recommendations. The approximate
bearing elevations presented below indicate both the elevations at the borings and the



approximate elevations at the abutment locations.

The information provided in the

summary tables will be revised as necessary based upon soil and bedrock conditions
encountered in the final borings.

Table 1-Summary of Foundation Recommendation

e Approximate AL
Structural | Structure Exn_st.mgf(}round Foundation Bearing A}I}low?ble
Element Boring arace Type Elevation Sae
Elevation (Feet) ; Capacity
(Feet)
e CIP Piles 615.0"" éil;ii?lﬁ
Abutment TR-27 6463 /623.9 Drilled Shafts 615.0" 80 ksf
Spread Footings | In MSE Fill 4 ksf
Y Su TR-28 659.7°/650.0° | Drilled Shafts 634.0™ 40 ksf™
Abutment

5.2

* Elevation at preliminary structural boring location
** Includes 5-foot embedment into competent rock
" Ground surface elevation at abutments was estimated from the established topographic mapping
™ Pile capacity should conform to ODOT BDM 202.2.3.2
+++ . :
End bearing capacity only

Bridge Foundation Recommendations
5.2.1 Rear Abutment (Sta. 36+70)

The rear abutment of the proposed structure lies in a shallow railroad cut. The
preliminary boring drilled for the rear abutment of the structure was drilled
outside of the rock cut. Therefore, these recommendations are based on the
reconnaissance of the site conditions as well as the results of the preliminary
boring.

It is understood through previous comments from the ODOT Office of Structural
Engineering (OSE) that CIP piles could to be used to support the rear abutment. It
is understood that the abutments could be supported by steel CIP piles placed in
prebored holes 12 inches larger than the diameter of the pile and 5 feet deep into
bedrock. After installing the steel CIP pile in the prebored hole, grout or cement
should be placed in the void area around the pile in the prebored hole prior to
constructing the embankment granular fill (per OSE). Therefore, a pile sleeve
may not be required for the installation of the piles. However, consideration
should be given to the use of pile sleeves to mitigate down drag effects from
compaction and to protect the pile during the embankment and MSE wall
construction. The allowable pile capacity, as per ODOT BDM 202.2.3.2.b, may
be utilized in this configuration.

Excessive lateral loading and uplift is not anticipated to be a concern at this site.
However, if these forces are determined to be significant, longer socket lengths
may be required. Due to the relatively small rigidity of the steel CIP piles
compared to drilled shafts, the steel CIP piles are anticipated to provide low



resistance to lateral earth pressures that can be induced in high embankment fills.
Therefore, the prebored and socketed steel pipe pile foundation system may be a
concern if significant lateral loads are present.

As mentioned above, drilled shafts have also been considered for the support of
the rear abutment. Due to the large amount of embankment fill, drilled shafts
socketed a minimum of 5 feet into competent rock are recommended to support
the proposed rear abutment. This corresponds to an approximate bearing
elevation of 615 at the rear abutment. The bearing elevation may be revised
based upon the results of the final borings. The drilled shafts should be straight
(not belled) and may be designed based on an allowable bearing pressure of 80
ksf (40 tsf).

If adequate capacity cannot be developed with reasonable shaft diameter,
consideration should be given to the use of deeper rock sockets. Neglecting the
upper two feet of the socket, allowable sidewall shear stress/adhesion of 7,500
pounds per square foot may be used. If deeper sockets are used, the shafts should
be designed such that design loads are carried entirely by the socket resistance
ignoring any end bearing.

Spread footings bearing in the MSE wall fill may also be considered to support
the rear abutment. As per the Bridge Design Manual 204.6.2.1, an allowable
bearing capacity of 4 ksf may be used to design the footings. The MSE wall, as
proposed, will be founded on bedrock. As such, the anticipated settlements of
spread footings bearing on the fill are anticipated to be negligible.

5.2.2 Forward Abutment (Sta. 37+90)

The forward abutment of the proposed structure lies on the eastern slope of the
shallow railroad cut. The preliminary boring drilled for the forward abutment of
the structure was drilled outside of the rock cut. Therefore, these
recommendations are based on the reconnaissance of the site conditions as well as
the results of the preliminary boring. Reconnaissance of the site included a visual
inspection of the railroad cut at the forward abutment location. A log of exposed
rock near this location was recorded and is included in Appendix II.

e eee—

From the borings, it is anticipated that competent bedrock will be encountered
within 3 to 5 feet of the soil-rock interface at the proposed centerline of bearing
for the forward abutment. This corresponds to an approximate elevation of 639.

It is recommended that drilled shafts be used to support the forward abutment.
Using drilled shafts at the forward abutment, a minimum 5-foot deep socket into
competent rock is required. This corresponds to an approximate bearing elevation
of 634 at the forward abutment. The bearing elevation may be revised based upon
the results of the final borings. The drilled shafts should be straight (not belled)
and may be designed based on an allowable bearing pressure of 40 ksf (20 tsf). If
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significant lateral loading is anticipated, longer rock sockets may be required for
stability.

If adequate capacity cannot be developed with reasonable shaft diameter,
consideration should be given to the use of deeper rock sockets. Neglecting the
upper two feet of the socket, allowable sidewall shear stress/adhesion of 5,000
pounds per square foot may be used. If deeper sockets are used, the shafts should
be designed such that design loads are carried entirely by the socket resistance
ignoring any end bearing.

5.2.3 Drilled Shaft Foundations: General Recommendations

It is recommended that skin friction in the overburden soil/fill and shallow rock
socket be neglected. The bearing surface should be clean and free of loose
material and water prior to placement of concrete. The drilled center-to-center
spacing of drilled shafts should generally be no less than 2.5 times their diameter.
A qualified representative or the Geotechnical Engineer should field verify that
the drilled shafts are founded on competent bearing materials and the installation
procedures meet specifications.

Precautions should be taken to permit the shafts to be drilled and the concrete
placed under relatively dry conditions. Although the borings did not encounter
significant seepage, water could flow into the drilled shafts during installation
particularly below the drainage channel level (rear abutment) and within wet
zones that may be present in the rock or soil. It should be anticipated that
materials across the site could vary considerably and temporary casing will be
required during the drilling and concrete placement to seal out water seepage in
the overburden and prevent cave-in. During simultaneous concrete placement and
casing removal operations, sufficient concrete should be maintained inside the
casing to offset the hydrostatic head of any groundwater. Extreme care must be
exercised during concrete placement and removal of the casing so that soil
intrusion is avoided.

Special considerations need to be given to the use of drilled shaft foundations
with MSE walls. If drilled shafts are to be used, consideration of the diameter,
spacing, and location of the drilled shafts will be of concern. The drilled shafts
should be set back from the MSE wall panel a sufficient distance to allow
reinforcing straps to be splayed around the shafts at an angle of 15 degrees or less.

Mechanically Stabilized Earth (MSE) Retaining Wall Recommendations

It is understood that an MSE wall will be used to construct the embankment and contain
the rear abutment at station 36+75. Recommendations for this MSE wall are presented in
the following sections. The MSE wall should be constructed according to the
recommendations presented in this report and in conformance with the manufacturer’s
specifications.



5.3.1 MSE Walls: General Information

An MSE retaining wall essentially consists of good quality backfill material with
layers of metal or plastic reinforcing that are attached to concrete facing panels.
The MSE wall and associated backfill should be constructed in accordance with
the specifications of the manufacturer of the MSE wall.

The parameters required to perform the stability analyses are presented in Table 2,
below. As outlined in section 5.3.2, the existing soils at the rear abutment
location are to be removed and replaced to the top of bedrock. Consequently, the
properties of compacted granular fill are used for the stability calculations of the
MSE wall. In accordance with ODOT guidelines, a unit weight of 120 pcf and a
friction angle of 34 degrees were selected for the backfill material in the
reinforced zone. Additionally, the fill material used to construct the roadway
embankments is assumed to have a unit weight of 120 pcf and a friction angle of
30 degrees. If the embankment fill material or backfill material for the
reinforcing zone has properties significantly different from these values, DLZ
should be informed so that the analyses may be revised as necessary.

Table 2-Soil Parameters Used in MSE Wall Stability Analyses

Unit Strength Parameters
Zone Soil Type Weight Undrained Drained

(peh) | ¢ () i '

Reinforced Fill | ompacted 120 0 34 0 34
Granular Fill
Compacted

Retained Soil Embankment 120 0 30 0 30

Fill

Foundation Soil Compacted

(Rear Abutment) Granular Fill 120 D 74 ; ki

5.3.2 MSE Wall Evaluations and Recommendations

The MSE fill at the rear abutment is understood to have a maximum height of
approximately 43 feet. Due to the rear abutment location of the proposed
structure being located in a railroad rock cut, it is anticipated that bedrock is very
shallow (approximately 3 to 5 feet). Very soft and wet soils are present at the
proposed rear abutment location. Consequently, it is recommended that soils
overlying bedrock be removed, and the leveling pad be placed on bedrock.
Additionally, provisions for the routing of water near the proposed MSE wall
should be made to prevent any scour of the MSE wall materials.

If the MSE wall is founded on bedrock, the bearing capacity, global stability, and
settlement of the wall are assumed to be adequate and thus calculations are not
necessary. Calculations for stability (sliding and overturning) are included in
Appendix IV. Other external and internal stability analyses are required for the
design of an MSE wall, but are considered outside the scope of this report. For



stability, calculations have shown that a minimum reinforcement length of 0.7
times the full wall height, or 30.1 feet, must be used for the proposed MSE wall at
this location.

A summary of soil properties, summary of the results of calculations, and MSE
retaining wall parameters are presented in Table 3, below.

Table 3-MSE Retaining Wall Parameters and Results of Analyses
(Rear Abutment)
Boring TR-27
Retained Soil (New Embankment)
Unit Weight = 120 pcf
Coefficient of Active Earth Pressure (K,) = 0.33
(Based on F = 30°)

Sliding along base of MSE wall
Sliding Coefficient (m)(0.67) = tan 34°(0.67) = 0.45
Use (m)(0.67) = 0.55 as a maximum value as per AASHTO, BDM, 303.4.1.1

Allowable Bearing Capacity — Undrained Condition
qan = 20 ksf (Bearing on rock)

Allowable Bearing Capacity — Drained Condition
qan = 20 ksf (Bearing on rock)

Global Stability

Factor of Safety — Undrained Condition > 1.5 (Founded on Bedrock)
Factor of Safety — Drained Condition > 1.5 (Founded on Bedrock)
Factor of Safety — Seismic Condition > 1.3 (Founded on Bedrock)
Estimated Settlement of MSE volume

Total settlement = 0 inches

Differential settlement < 1/100

Approximate Maximum Height of MSE Wall = 43.0 feet

Approximate Embedment Depth = 0.0 feet (Bedrock)
Minimum Length of Reinforcement for External Stability = 30.1 feet

5.4 General Earthwork Recommendations

Borings drilled for the proposed structures did not encounter any organic soils. However,
since organic or very soft soils may be encountered at locations other than where the
borings were drilled, the contractor should be prepared to perform overexcavation of any
poor soils at other locations and replace the overexcavated soil with compacted
engineered fill as needed. Additionally, all topsoil, organic soil within 3 feet of subgrade
level, and vegetation should also be removed prior to placing fill or pavement materials.

Durable sandstone is evident at the rear abutment location in the rock cut. Significant
rock excavation may be required to accommodate the reinforcing straps of the MSE
retaining wall. If necessary, the contractor should be prepared to excavate hard, durable
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sandstone by blasting or other means. In places where fill is to be placed on bedrock, a
level bench should be cut into the bedrock prior to the placement of fill for stability
purposes.

5.5 Groundwater Considerations

Minor seepage was encountered in boring TR-28. No groundwater was noted prior to
adding drill water in either boring. Representative, final water levels could not be
obtained due to the use of water during rock coring operations. The use of drilling water
in rock coring operations also masked any seepage zones that may be present in the rock.
Excavations for shafts extending below the soil-rock interface may encounter significant
seepage through fractured zones in the rock. The contractor should be prepared to deal
with any seepage or precipitation that may enter any excavations.

CLOSING REMARKS

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

Respectfully submitted,

DLZ OHIO, INC.

G LT

Steven J. Riedy
Geotechnical Engineer

ot Ll

Arthur (Pete) Nix, P.E.
Geotechnical Engineering Division Manager

sjr

M:\proj\0121\3070.03\Stability Analyses\Documents\MSE Wall letters\Shumway Hollow Road over CSXT RR\Shumway Hollow Rd over
CSXT Joint Interim Report.doc
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APPENDIX I
Structure Plan and Profile Drawing — 117x17”
Boring Plan - 117x17"
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APPENDIX II
General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Four (4) Borings
Log of Rock Cut — Eastern Slope
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GENERAL INFORMATION ,
DRILLING PROCEDURES AND LOGS OF BORINGS -

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches orless
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment.

In bofings where rock was cored, NXM or NQ size diamond coring tools were used. |

In the laboratory all samples were visually classified by a geotechnical engineer. Moisture
contents of representative fine-grained soil samples were determined. A limited number of

samples, considered representative of foundation materials present, were selected for

performance of grain-size analyses and plasticity characteristics tests. The results of these
tests are shown on the boring logs. '

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing of

‘samples. Stratification lines on the boring logs indicating changes in soil stratigraphy

represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test resuits. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considefed that the borings. h'a\ve disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances. '

Soil/rock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S\Geof\Forms\General Info English.doc
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'LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
1. Depth (in feet) — refers to distance below the ground surface.
2. Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.
3. Standard Penetration (N) — the number of blows required to drive a 2-inch O.D., 1-3/8 inch L.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in B-inch drive increments. Standard penetration resistance is
determined from the total number of blows required for one foot of penetration by summing the second and third 6-inch increments

of an 18-inch drive. ‘ ‘ .

50/n — indicates number of blows (50) to drive a split-barrel sampler a certain number of inches {n) other ihan the normal 6-inch
increment. : ' :

4. The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery”
columns. ‘

5. Sample recovery from each drive is indicated numerically in the column headed “Recovery™.

6. The drive sampté location is designated by the heavy vertical bar in the “Sample No., Drive” column.

7. The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the “Press” column.
8. Sample numbérs are designated consecutively, increasing in depth.

9. Soil Description

a. The following terms are used to describe the relative compactness and consistency of soils:

Granular Soils — Compactness

Blows/Foot
Term Standard Penetration
Very Loose 0-4
Loose 4—-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot
Compression Standard
Termm tons/sq.ft. Penetration ~ Hand Manipulation
Very Soft less than 0.25 below2 = Easily penefrated by fist
Soft 0.25 - 0.50 2-4 Easily penetrated by thumb
Medium Stiff 050-1.0 4-8 Peneirated by thumb with moderate pressure
Stift 1.0-20 8-15 Readily indented by thumb but not penetrated
Very Stiff 2.0-4.0 15-30 Readily indented by thumb nail ‘
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color ~ If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the soil, the colors are modified by the term “mottled”.

c. Texture is based on the Ohio Department of Transportation Classification System. Soil particle size definitions are as follows:

Description Size Description Size

Boulders Larger than 8" Sand - Coarse 2.0 mm to 0.42 mm

Cobbles 8"t0 3" — Fine 0.42 mm to 0.074 mm

Gravel - Coarse 3" to %" Silt 0.074 mm to 0.005 mm
— Fine %" 10 2.0 mm Clay smaller than 0.005 mm

S:\Dept\Geotechnical\Fohns\Borings\Legend ODOT English.doc
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d. The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

e. Modifiers to main soil déscriptions are indicated as a percentage by weigﬁt of particle sizes.

trace 0to 10%
little 10 to 20%
some 2010 35%
“and” 35 to 50%
£ Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term ~ Relative_Moisture or Agpeéirance
Dry No moisture preserit
Damp Internal moisture, but none to little surface moisture
Moist Free water on surface
Wet Voids filled with free water
g. The moisture content of cohesive soils (silts and clays) Is expressed relative to plastic properties.
Term ' Relative Moisture or Appearance
Dry Powdery
Damp Moisture content slightly below plastic limit
Moist - Moisture content above plastic limit but below liquid limit
Wwet Moisture content above liquid limit .

10. Rack Hardness and Rock Quality Designation

a. The following terms are used to describe the relative hardness of the bedrock.
Term : Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. (Crushes under pressure of fingers and/or thumb)

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
point. {Crushes under pressure of pressed hammer)

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.) ‘

Hard Can be deformed or broken by light to moderate hammer blows. (Breaks under one or two
strong hammer blow, but with resistant sharp edges.)

Very Hard Can be broken only by heavy and in some rocks repeated hammer blows.

b. Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are_.“a‘ least four inches long, and then dividing this sum by the
total length of the core run. ; .
14. Gradation ~ when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in item 9c).

12. When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
the moisture content is indicated graphically. ‘

13. The standard penetration (N) value in blows per foot is indicated graphically.

S:\Dept\Geotechnical\Forms\Borings\Legend ODOT English.doc
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APPENDIX IIT
Laboratory Test Results
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APPENDIX 1V
Calculations
Forward Abutment Profile Drawings



SUBJECT Client  TranSystems ODOT D-9 ) JOB NUMBER 0121-3070.03
; Project  SCI823-0.00 Portsmouth Bypass SHEET NO. J OF 174

Item MSE Wall Stability COMP. BY S\J_HﬁiDATE M
Relocated Shumway Hollow Rd over CSXT RR CHECKED BY "DAA DATE {l-|p-OCl
—
STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=40' H+D = 43 feet ¢ = 0 psf Cohesion
2 It is assumed that the bridge is supported on piles Vewe = 24205 E pef o = 34 deg Friction angle
3 Ground water; Dw=0.0' L = 301 feet Wy = 240  pst Traffic loading
4 Traffic loading is neglacted in resisting forces L factor =  0.70 Length factor-range (0.7 - 1.0)
5 Assumed 3.0' depth to bedrock. o = 30 deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1 ..
Thrust: P =K, {_2_ H + CUTH} TRAFFIC LOADING
| where: K =tan 245~ E) K. = 1038
2 EMBANKMENT
P, = 40,016  1Ibs per foot of wall FILL
Resistance: P, =W (0.67)u) (Drained) Tt
P {
_—
where; 4 = tar(g) 0671 = 045 /.
|
0.6714 Max.=  0.55 (AASHTO, Bridge Design Manual, 303.4.1.1) / 1 : 1
ACNNRNNNRNNAT AN o~ INNNNN T E NN
By = 69,892  lbs per foot of wall r \ =O ;
_|
USE THIS VALUE f P
w
— L
e = L(C ) (Undrained)
B, = 0 1bs per foot of wall
Use Drained Value ‘ !
p Calculated Required \ Resistance Against Sliding is
BS =y FS = 175 FS = 150

RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces

ZMresisling = 2’337’506 lb-ﬂ ZM resisring = }HL(!;]
zMovenuming = 597.967 Ib-ft EMU\‘r'r!umhy = Ka l ?[-] 2(—}1] + a'lTH ij
2 3 2
>M Calculated Required Resistance Against Overturning is
FS = =37 e FS = 391 FS = 200

overtimin g
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"%‘?D I Z ( COENT Z—Qns}zﬁ‘)“t‘m"} Cerp / ober D-9 PROJECTNO. _0121- 3070,03
Z Z

s« scmmars PROJECT sei-82%  Portemouth Eypass SHEET NO. OF
PLANNERS + SURVEYORS SUBJECT MJ 5}).9 ~End 5{@/‘;}3; ¢ COMP. BY 5///£ DATE _ //- /5 -06
" Side _fricking  Shumumy over CSXT”Railfoad  CHECKED BY DAA oATE _/-16-0(p

* };gm 71'451( o Sock Cores ﬂvm bor’mj 8’/342; F 13,220 psi
/Qa(_;ll tore  tes Arj on Lores f/‘Am f:'rm/ érfﬁyﬁ will "be ﬁél‘,/'fmc-/ 7
)é:nn/:})e., Fhese f“cﬁmmc,ﬂ.o/n ﬁb’»i

( .51
End Beating FHWAR - IF-99-025 c‘lf Mo mu(HPa)”f.%[Zu(n’P@)]
For Rab bf_'i'u}e,(,n 70 - 100 ,Otrcm* ard %k 7o.5 ME (5',21{';{)

%= 15226 pais ® 9.2 Mh

O
LS = 'S, - -
Sy G 0z [ 92 mp] " T HRD HPe = 999 psi T 1,008 ksf
Tra ), 0o% kst
R

F For +his type & quality of rock we typically wses

. %ﬁ“om: 80 kst (‘fo‘f‘ﬂ‘) —7 Rear Abutment
Yallog~ 0 kst (20 ts8) =7 Forword Hbubmet

w, =05 (: 0.5
Sa'c’{e, F:i‘it..'}‘{an FHwA - 1F-99-025 %& 1124 'fmx: 0,65 P [ z/]oq.] = 0.05 Pa [f/Pn.]
=~ Assumes Smooth Rk Socket

/

'{; = 4500 10513 i“ = 13,226 Ps,_, ‘/Co_ jouerns
- Ysoopse. ] &5 '
Fo® 005 (1970p33) [ 0= = 672 pss
- L7 Por ‘
£lfaw_ --%—g"' = 55.0b pse T E00 fsf

Uk s~ 7500 psf 7 Rear Abutment

'[}lgt ..E”m = 5{ o ps £ — i:;r werd Hén'frhfm'*
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