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10  INTRODUCTION

This report includes the findings of the subsurface exploration and engineering evaluation for the
* embankment retaining walls along the proposed US 52 Ramp A and Ramp B. The walls are
planned as part of the reconstruction project of existing US 52 and the construction of the
proposed US 52 Ramp A and Ramp B Bridges over Ohio River Road and US 52 of the
Portsmouth bypass project. Subsurface explorations were performed for the other features of the
project but the results are presented in separate reports. :

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 MSE walls. 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

It is understood that mechanically stabilized earth (MSE) retaining walls are planned along a
portion of the embankments of the proposed US 52 Ramp A and Ramp B. According to the
most recent site plans available and the cross-sections received from TranSystems on July 17
2007, the walls along the proposed Ramp A will begin approximately at Station 34+00 and end
at Station 39+23.40, approximately the location of the rear abutment of the proposed Ramp A
bridge over Ohio River Road. The length of the proposed wall is approximately 523 feet. The
wall heights, as measured from the top of leveling pad to the top of coping, will range from 7.4
feet to 37.2 feet. MSE walls.are planned along the west side of Ramp A approximately between
Station 34+00 and Station 37450 whilé back-to-back MSE walls are planned along the east and
west sides of the ramp approximately between Station 37+50 and Station 39+23.40. The MSE
walls along the proposed Ramp B will begin approximately at Station 29+50 and end at Station
35+51.55, approximately the location of the rear abutment of the proposed Ramp B bridge over
Ohio River Road and existing US 52. The length of the proposed wall is approximately 602 feet.
The wall heights, as measured from the top of leveling pad to the top of coping, will range from
20.3 feet to 34.8 feet. MSE walls are planned along the west side of Ramp B approximately



between Station 29+50 and Station 32+50 while back-to-back MSE walls are planned along the
cast and west sides of the ramp approximately between Station 32+50 and Station 35+51.55.
Please note that the above-mentioned stationing for the proposed Ramp A and Ramp B is
referenced to their respective baseline unless noted otherwise. The Boring Location Plan and the
Retaining Wall Plans are included in Appendix I. ' :

MSE walls are not planned for the embankment sections between Station 25400 and Station
34+00 of the proposed Ramp A and the embankment sections between Station 16+50 and Statton
29+50 of the proposed Ramp B. Based on the site plans provided, these embankment sections
will be constructed with side slopes of 2H:1V or flatter and the heights of the embankments will
be less than the maximum height of the proposed MSE walls for their respective ramp. A review
of the findings of the subsurface exploration in these embankment areas indicates that the
stability conditions for the proposed embankment sections without MSE walls are less critical
than those with MSE walls. As a result, detailed engineering evaluation was not performed on
the proposed embankment sections without MSE walls. However, the existing foundation soils
are considered adequately stable under the proposed embankment loads.

The analyses and recommendations presented in this report have been made on the basis of the
foregoing information. If the proposed locations or structural concept 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

The field exploration consisted of drilling a total of eleven structure borings for the proposed
MSE walls. A total of five borings, Borings B-33, B-1501, B-1541, TR-75 and. TR-76 were
drilled along the wall alignment or near the wall for the proposed Ramp A. Borings TR-75 and
TR-76 were drilled on March 30, 2005 and Boring B-1501 was drilled on December 28 and 29,
2005. Boring B-33 was drilled on February 1, 2007 and Boring B-1541 was drilled on May 29,
2007. The depths of these borings varied from 16.2 to 25.0 feet below the ground surface.
Borings B-1520, TR-68A through TR-71A, and TR-73A were drilled along the wall alignment
or near the wall for the proposed Ramp.B. Boring B-1520 was drilled on January 16, 2006,
Borings TR-68A through TR-71A and TR-73A were drilled between July 27 and August 15,
2006. These borings were drilled to depths between 23.9 and 27.5 feet. The boring logs for the
wall bormgq are presented in Appendix 1I. Information concerning the dnllmg procedures is also
presented in Appendlx IL. :

The boring locauons were planned and staked in the field by representatives of DLZ. The
surveyed locations and ground surface elevations of the borings were determined by
representatives of Lockwood, Lanier, Mathias & Noland, Inc. (2LMN). The surveyed locations
of the borings are reflected on the structure site plan presented in Appendix 1.
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FINDINGS
4.1  Geology of the Site and General Observations

The area of this structure is characterized by gently to steeply sloping topography rising
from of the floodplain of the Ohio River. 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, alluvial, and lacustrine
soils. '

The genesis of the soils varies across the site. Soils in the floodplain consist primarily of
alluvium and alluvial terraces, generally composed of silty clay, coarse sand, gravel, and
cobbles. Below approximately elevation 700, the soils on the hillsides are generally
lacustrine deposits. 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. Bedrock within the structure area is primarily sandstone of the Logan
Formation of Mississippian age. Bedrock of the Pennsylvanian Breathitt Formation can

be found at the top of the slopes to typically above approximately elevation 770.

4.2 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

4.2.1 Soil Conditions

Generally, borings encountered 1 to 10 inches of topsoil at the ground surface
except Borings B-1520 and B-1541. Boring B-1520 encountered 5 inches of
asphalt concrete over 7 inches of aggregate base at the ground surface while
Boring B-1541 encountered fill materials, consisting of silt (A-4b) and silt and
clay (A-6a), between the ground surface and a depth of 8.5 feet.

Below the topsoil, asphalt pavement, aggregate base, or fill materials, the borings
generally encountered natural cohesive soils interbedded with granular soils
except Boring TR-75, where approximately 3.0 feet of fills, primarily consisting
of silt and clay (A-6a), was encountered. Generally, the natural cohesive soils
consisted of stiff to hard sandy silt (A-4a), stiff to very stiff silt (A-4b), stiff to
hard silt and clay (A-6a), and very stiff to hard silty clay (A-6b) while the natural
granular soils consisted of medium dense to very dense gravel with sand and silt
(A-2-4) and medium dense coarse and fine sand (A-3a). Occasionally, medium
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dense sandy silt (A-4a) and loose to medium dense silt (A-4b) were also
encountered. The native soil extended to depths ranging between 11.0 and 15.0
feet below the ground surface, where bedrock was encountered.

4.2.2 _ Bedrock Conditions

Bedrock was encountered in all borings and confirmed by coring in-all borings
except Boring B-1541. Severely weathered, argillaceous sandstone was generally
encountered in all borings above the competent sandstone. The bedrock generally
consisted of soft to hard, slightly to highly weathered, argillaceous sandstone.
The amount of rock recovered in each core run varied between 85 and 100
percent. The rock quality designation (RQD) of the bedrock ranged between 0
and 100 percent with an average of 57 percent, indicating fair rock quality.

4.2.3 Groundwater Conditions

Seepage was encountered in all of the borings drilled for the MSE walls for the
proposed Ramp B and was first observed at depths between 7.3 feet (Elevation
537.5) and 13.8 feet (Elevation 524.3). Seepage was not encountered in any of
the borings drilled for the MSE walls for the proposed Ramp A. No measurable
water levels were observed in any of the borings prior to rock coring. Final water
levels, which include water that was used during rock coring operations, varied
_between 1.6 feet (Elevation 543.2) and 18.0 feet (Elevation 535.0) in depth.

It should 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 tevel. Long-term monitoring would be needed.to obtain a more
. accurate estimate of the groundwater table elevation. - '

CONCLUSIONS AND RECOMMENDATIONS
51 MSE Retoining Walls - General Infomration

It is understood that the embankment retaining walls will include MSE retaining walls.
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 specnﬁcatlons of the
manufacturer of the MSE wall.

A global stability analysis, bearing capacity analysis and settlement analysis were
performed for the MSE retaining walls, in accordance with ODOT and AASHTO
guidelines. The MSE wall was also analyzed for sliding and overturning. The
calculations are presented in Appendix IV. Other internal stability analyses (i.e. strap
design) are required for the design of an MSE wall, but are considered outside the scope



of this report. The parameters required to perform the stability analyses are presented in
Table 1.

In accordance with ODOT guidelines, a unit weight of 120 pounds per cubic foot (pct)
and a friction angle of 34 degrees were selected for the backfill material in the reinforced
zone. Similarly, 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 1 - Soil Parameters Used in Stability Analysis

. . Strength Parameters
X Weigh
Zone Soil Type U““( d‘;‘g ' Undrained Drained
p c ¢ c' ¢ 3
Reinforced Compacted
Fill Granular Fill 120 0 34 0 34
Retained Compacted
Soil Embankment Fill 120 0 30 0 30
Stiff to hard silt,
Foundation | sandy silt, silty 120 o 125 I%SO 0 0 %g
Soil* clay or silt and
clay 3000 29
*Refer to subsequent sections for parameters of foundation soil used in the stability
analyses.

5.2 Embankment Retaining Wall (Ramp A)

According to the most recent site plans available and the cross-section received from
TranSystems on July 17, 2007, the walls along the proposed Ramp A will begin
approximately at Station 34+00 and end at Station 39+23.40. The length of the proposed
wall is approximately 523 feet. The wall heights, as measured from the top of leveling
pad to the top of coping, will range from 7.4 feet to 37.2 feet. MSE walls are planned
along the west side of Ramp A between Station 34+00 and Station 37+50 while back-to-
back MSE walls are planned along the east and west sides of the ramp between Station
37450 and Station 39+23.40. The proposed roadway width is approximately 33.3 feet.

The existing foundation soils along the proposed wall alignment primarily consisted of
stiff to very stiff silt and clay (A-6a) or very stiff to hard sandy silt (A-6b) underlain by
sandy silt (A-4a), silt (A-4b), coarse and fine sand (A-3a) or gravel with sand and silt (A-
2-4). Different wall sections were selected for stability analyses based on the wall height,
wall configuration (single wall versus back-to-back walls), and the subsurface conditions.
Generally, the most critical soil profile near the selected wall section was chosen for the
analyses. Table 2 below summarizes the details of the selected wall sections and the
parameters selected for the foundation soils.



Table 2 - Details of Selected Wall Sections and Parameters of Foundation Soils Uséd for

Analyses (Ramp A)
V\{all Wall Boring/Upper- | .. Stren.gth Parameters
Station Height, Configuration most Layt?r of | Wwei ght Undrained | Drained
(H+D), Foundation (peh) el e | ¢ o’
ft* Soil .

34400 7.4 Single B-1541/A-6a 120 1250 | O 28 0
34+50 17.4 Single - B-1541/A-6a 120 1250 1 O 28 0
37+00%* | 309 Single TR-75/A-6a 120 1250 | 'O 28 0
37+50 333 Back-to-Back TR-75/A-6a 120 1250 | O 28 0
38+00** 37.2 Back-to-Back TR-75/A-6a 120 1250 | O 28 | O
38+50 31.8 Back-to-Back B-33/A-4a 120 1750 | © 29 0

*Wall heights are measured from the top of leveling pad to the top of coping. For back-to-back
walls, the greatest wall height of the wall section is listed.
**¥Wall sections were selected for global stability analysis.

The minimum reinforcing length associated with the greatest wall height of each
of these wall sections was determined based on the minimum acceptable factor of
safety of 1.5 for the sliding resistance, 2.0 for the overturning resistance and 2.5
for the bearing capacity. Two wall sections, one with a single wall configuration
and the other with back-to-back walls, were selected for global stability analysis.
Using the maximum wall height for each of the wall configurations and the
calculated minimum required reinforcing length, the global stability analyses were
performed for undrained, drained, and seismic conditions. The seismic analysis
was performed using a horizontal acceleration of 0.06, in accordance with ODOT
guidelines.

~ Initially, analyses were performed based on the MSE walls bearing on the existing

soils. The results of the analyses indicated that the factors of safety for global
stability, sliding and overturning were adequate. .However, bearing capacity
calculations indicated that the factors of safety for the undrained bearing capacity
for wall sections between Station 34+50 and Station 38+50 were between 1.2 to

~ 2.3 and that the factors of safety for the drained bearing capacity for wall sections

between Station 34+50 and Station 37+50 were between 1.9 and 2.1. These
factors of safety are less than the recommended minimum value of 2.5 for both
undrained and drained conditions.

Additional analyses indicated that an adequate factor of safety can be achieved if
some of the existing foundation soils are removed and replaced with compacted
granular fill "in areas between Station 38+50 and Station 34+00. It is
recommended that the existing foundations soils be overexcavated to an
approximate depth of 4.5 feet below the bottom of the proposed leveling pad, or a
minimum of 8 feet below the existing ground surface, which corresponds to an
approximate elevation of 550.4 (based on Boring B-33) or an approximate
elevation of 545.0 (based on Boring TR-75). The compacted granular fill below
the leveling pad should conform to ODOT Supplemental Specification 840. The



limits of the “remove and replace” area should extend beyond the edge of the
MSE wall/select granular footprint by a distance equal to the depth of the
aggregate base. For the back-to-back walls section with one wall height
significantly different from the other, special benching within the back-to-back
walls section may be used for the overexcavation. Each bench should be a
minimum of 10 feet wide and the back slope of each bench should be cut at a
typical 1H:1V slope. A schematic showing the use of the special benching within
a back-to-back walls section is included in Appendix IV. -

For sliding stability, calculations indicated that a minimum reinforcement length
of 0.7 times the full wall height (H+D) is required. Given the proposed full wall
heights between 7.4 and 37.2 feet, the minimum reinforcement length will vary
approximately from 5.2 to 26.0 feet. However, a minimum reinforcement length
of 8 feet should be used. The sliding resistance and the overturning resistance
were both acceptable with these minimum reinforcement lengths. These lengths
are a minimum for external stability and may be increased, if necessary, for
internal stability. Note that these lengths are based on the assumption that
discontinuous reinforcing will be used in the MSE fill. If the selected wall system
uses continuous reinforcing, i.e., sheets or grids, the minimum reinforcing length
may need to be increased.

The global stability analyses based on the parameters of the existing foundations
soils resulted in critical factors of safety greater than the minimum factors of
safety of 1.3 for both drained and undrained conditions and 1.1 for the seismic
condition. Results of the bearing .capacity, sliding, overturning and global
stability analyses are presented in Appendix-IV.

Settlement was calculated using the computer program EMBANK, using the “end
of fill” option to model the non-continuous embankment loading. The total
maximum settlement (without overexcavation) at the face of the proposed MSE
. wall was estimated to be approximately 2.7 inches and the maximum settlement
{without overexcavation) at the centerline of the ramp was approximately 4.4
inches. MSE retaining walls are able to withstand relatively large amounts of
differential settiement, typically up to 100 millimeters per 10 meters of wall
length (1.0 percent). Differential settlements at the face of the MSE wall and at
the centerline of the ramp were estimated to be approximately 0.04 and 0.05
percent, respectively. These percentages are less than the typically cited
maximum. value of 1.0 percent. The settlement calculations assumed no
overexcavation within the MSE wall footprint area. Note that overexcavation is
recommended to increase the bearing capacity of the MSE foundation soils. If the
recommended overexcavation is performed, the settlements at the face of the
proposed MSE wall and at the centerline of the ramp will be less than the
estimated values.

Table 3 summaries the MSE retaining wall parameters and results of analyses for
the MSE walls for Ramp A.



Table 3 - MSE Retaining Wall Parameters and Analyses Results
{(Ramp A)
Retained Soil (New Embankment)
Unit Weight = 120 pcf
Coefficient of Active Earth Pressure (K,) = 0.00 to 0.33*
(Based on @' = 30°)

Sliding along base of MSE wall

Sliding Coefficient (£4) = tan 30° = (0.58** :

**Note: for discontinuous reinforcement and friction angle for compacted granular fill.
Allowable Bearing Capacity — Undrained Condition (With overexcavatlon)

| Qan = 3,563 t0 7,687 psf

Allowable Bearing Capacity — Drained Condition (With overexcavatlon)

| Qai = 3,563 to 7,687 psf

Global Stability (Without Overexcavation)

Factor of Safety — Undrained Condition = 1.7 to 2.4

Factor of Safety — Drained Condition = 1.7 to 4.3

Factor of Safety — Drained Seismic Condition = 1.5 to 3.5

Estimated Settlement of MSE volume (at wall face)

Maximum Total Settlement = 2.7 inches (Without Overexcavation)

Differential Settlement = 0.04% (maximum allowable is 1.0% ODOT BDM 204.6.2.1)
Full Height (H+D) of MSE Wall = 7.4 to 37.2 feet (including embedment depth)
Minimum Embedment Depth = 3.0 feet

Minimum Length of Reinforcement for External Stability, 0. 7(H+D) 8 to 26 feer**

*For external stability Ka=0.0, back to back wall analyses. Ref: FHWA-NHI-00- 043
**The reinforcement length should be,a minimum of 8 feet.

5.3 Embankment Retaining Wall (Ramp B)

The walls along the proposed Ramp B will begin approximately at Station 29+50 and end
at Station 35+51.55. The length of the proposed wall is approximately 602 feet. The
wall heights, as measured from the top of leveling pad to the top of coping, will range
-from 20.3 feet to 34.8 feet. MSE walls are planned along the west side of Ramp B
between Station 29+50 and Station 32+50 while back-to-back MSE walls are planned
along the east and west sides of the ramp approximately between Station 32+50 and
Station 35+51.55. The proposed roadway width is approximately 33.3 feet.

The existing foundation soils along the wall alignments primarily consisted of stiff to
very stiff sandy silt (A-4a), stiff silt and clay (A-6a), very stiff to hard sandy silt (A-6b)
underlain by sandy silt (A-4a), silt (A-4b) or gravel with sand and silt (A-2-4). Different
wall sections were selected for stability analyses based on the wall height, wall
configuration (single wall versus back-to-back walls), and the subsurface conditions.
Generally, the most critical sotl profile near the selected wall section was chosen for the
analyses. Table 4 below summarizes the details of the selected wall sections and the
parameters selected for the foundation soils.



Table 4 -Details.of Selected Wall Sections and Parameters of Foundation Soils Used for

Analyses (Ramp B) ‘
“.lall Wall Boring/Upper Unit Strength Paramefers
Station Height, Configuration -most Layfer Weight Und‘rained Drained
(H+D), of Foundation (pef) c ® 0 o’
ft* Seoil

29450 20.3 Single TR-68A/A-6a 125 3000 | O 30 0
32+00** 28.4 Single TR-69A/A-6b | 125 | 3000 | O 30 0.
32+50 .| 30.0 Back-to-Back | TR-70A/A-6a 120 1250 | O 28 0
33+50 33.2 Back-to-Back | TR-70A/A-6a 120 11250 | 0 | 28 0
34+00** 34.8 Back-to-Back | TR-70A/A-6a 120 1250 | O 28 0
35+42.74 34.3 [ Back-to-Back | TR-73A/A-4b 120 1667 | O 29 0

*Wall heights are measured from the top of leveling pad to the top of coping. For back-to-back
walls, the greatest wall height of the wall section is listed.
#*Wall sections selected for global stability analysis.

The minimum reinforéing length associated with the greatest wall height of each
of these wall sections was determined based on the minimum acceptable factor of
safety of 1.5 for the sliding resistance, 2.0 for the overturning resistance and 2.5
for the bearing capacity. Two wall sections, one with a single wall configuration
and the other with back-to-back walls, were selected for global stability analysis.
Using the maximum wall height for each of the wall configurations and the
calculated minimum required reinforcing length, the global stability analyses were
performed for undrained, drained, and seismic conditions. The seismic analysis
was performed using a horizontal acceleration of 0.06, in accordance with ODOT
guidelines.

Initially, analyses were performed based on the MSE walls bearing on the existing
soils. The results of the analyses indicateéd that the factors of safety for global

" stability, sliding, overturning and drained bearing capacity were adequate.

However, bearing capacity calculations indicated that the factors of safety for the
'undrained bearing capacity for wall sections between Station 32+50 and Station
35+42.74 were between 1.5 to 2.0, which are less than the recommended -
minimum value of 2.5. '

Additional analyses indicated that an adequate factor of safety can be achieved if
some of the existing foundation soils are removed and replaced with compacted
granular fill in areas between Station 32450 and Station 35+42.74. It is
recommended that the existing foundations soils be overexcavated to an
approximate depth of 5.0 feet below the bottom of the proposed leveling pad, or a
minimum of 8 feet below the existing ground surface, which corresponds to an
approximate elevation of 532.1 (based on Boring TR-70A) or an approximate
elevation of 536.3 (based on Boring TR-73A). The compacted granular fill below
the leveling pad should conform to ODOT Supplemental Specification 840. The
limits of the “remove and replace™ area should extend beyond the edge of the




MSE wall/select granular footprint by a distance equal to the depth of the
aggregate base. For the back-to-back walls section with one wall height
significantly different from the other, special benching within the back-to-back
walls section may be used for the overexcavation. Each bench should be a
minimum of 10 feet wide and the back slope of each bench should be cut at a
typical 1H:1V slope. A schematic showing the use of the spcc1al benchmg within
a back-to-back walls section is included in Appendix IV.

Note that undercutting is not necessary in areas between Station 29+50 and
Station 32+00. '

For sliding stability, calculations indicated that a minimum reinforcement length
of 0.7 times the full wall height (H+D) is required. Given the proposed full wall
heights between 20.3 and 34.8 feet, the minimum reinforcement length will vary
approximately from 14.2 to 24.4 feet. The sliding resistance and the overturning
resistance were both acceptable with these minimum reinforcement lengths.
These lengths are a minimum for external stability and may be increased, if
necessary, for internal stability. Note that these lengths are based on the
assumption that discontinuous reinforcing will be used in the MSE fill. If the
selected wall system uses continuous reinforcing, i.c., sheets or grids, the
minimum reinforcing length may need to be increased. ' '

The global stability analyses based on the parameters of the existing foundations
soils resulted in critical factors of safety greater than the minimum factors of
safety of 1.3 for both drained and undrained conditions and 1.1 for the seismic
condition. Results of the bearing capacity, sliding, overturning and global
stability analyses are presented in Appendix IV.

. Settlement was calculated using the computer program EMBANK, using the “end
of fill” option to model the non-continuous embankment loading. The total
maximum settlement (without overexcavation) at the face of the proposed MSE
wall was estimated to be approximately 3.4 inches and the maximum settlement
(without overexcavation) at the centerline of the ramp was approximately 5.2
_inches. MSE retaining walls are able to withstand relatively large amounts of
differential settlement, -typically up to 100 millimeters per 10 meters of wall
length (1.0 percent). Differential settlements at the face of the MSE wall and at
the .centerline of the ramp were estimated to be approximately 0.03 and 0.04
percent, respectively. These percentages are.less than the typically cited
maximum value of 1.0 percent. The settlement calculations - assumed no
overexcavation within the MSE wall footprint area. Note that overexcavation is
recommended to increase the bearing capacity of the MSE foundation soils. If the
recommended overexcavation is performed, the settlements at the face of the
proposed MSE wall and at the centerline of the ramp will be_less than the
estimated values. '

10



Table 5 summaries the MSE retaining wall parameters and results of analyses for
the MSE walls for Ramp B.

Table 5 - MSE Retaining Wall Parameters and Analyses Results
(Ramp B)
Retained Soil (New Embankment)
Unit Weight = 120 pcf
Coefficient of Active Earth Pressure (K;) = 0.00 to 0.33*
(Based on @' = 30°)
Sliding along base of MSE wall
Sliding Coefficient () = tan 30° = 0.58** _
**¥Note: for discontinuous reinforcement and friction angle for compacted granular fill
or existing foundation soil.

Allowable Bearing Capacity — Undrained Condition (Between Station 29+50 and
Station 32400, without overexcavation)

Qi = 6,243 psf

Allowable Bearing Capacity — Undrained Condition (Between Station 32450 and
Station 35+42.74, with overexcavation)

| gan = 6,360 to 7,558 psf

Atlowable Bearing Capacity — Drained Condition (Between Station 29+50 and Station
32400, without overexcavation) ‘
Qan = 4,304 to 5,538 psf

Allowable Bearing Capacity — Drained Condition (Between Station 32+50 and Station
35+42.74, with overexcavation)

Q= 6,360 to 7,558 psf

Global Stability (Without Overexcavation)

Factor of Safety — Undrained Condition = 3.0 t0 3.4

Factor of Safety — Drained Condition = 1.8 to 4.9

Factor of Safety — Drained Seismic Condition = 1.7 t03.8

Estimated Settlement of MSE volume (at wall face)

Maximum Total Settlement = 3.4 inches (Without Overexcavation)

Differential Settlement = 0.03% (maximum allowable is 1.0% ODOT BDM 204.6.2.1)
Full Height (H+D) of MSE Wall =20.3 to 34.8 feet (including embedment depth)
Minimum Embedment Depth = 3.0 feet '

Minimum Length of Reinforcement for External Stability, 0.7(H+D) = 14.2 to 24.4
feet -

*For external stability Ka=0.0, back to back wall analyses, Ref: FHWA-NHI-00-043

Groundwater Considerations

Seepage was encountered in all of the borings drilled for the MSE walls for the proposed
Ramp B and was first observed at depths between 7.3 feet (Elevation 537.5) and 13.8 feet
(Elevation 524.3). Seepage was not encountered in any of the borings drilled for the
MSE walls for the proposed Ramp A. No measurable water levels were observed in any
of the borings prior to rock coring. Final water levels, which include water that was used
during rock coring operations, varied between 1.6 feet (Elevation 543.2) and 18.0 feet
(Elevation 535.0) in depth. Note that overexcavation for the wall foundations to
elevations between 545.0 and 550.4 for Ramp A and to elevations between 532.1 and



536.3 for Ramp B are recommended. Given the groundwater conditions during this field
investigation, seepage is anticipated for the foundation excavations for Ramp B. The
Contractor should be prepared to perform dewatering, likely with sumping and pumping.
In addition, the Contractor should be prepared to deal with unexpected seepage and
precipitation that enters any excavations. ' '

5.5 General Earthwork Recommendations

The borings encountered 1 to 10 inches of topsoil or 5 inches of asphalt concrete over 7
inches of aggregate base. All topsoil, vegetation, and pavement materials within the
~ footprint of the new embankment should be removed prior to the wall construction. All
pavement materials and organic soil within .3 feet of subgrade level should also be
removed prior to placing fill. However, overexcavation may need to be deeper if organic
soils are encountered at depths greater than three feet.

Weak foundation soils were mostly encountered in the upper eight feet of the borings. it
is recommended that the existing foundations soils be overexcavated along the proposed
Ramp A wall alignments to an approximate depth of 4.5 feet below the bottom of the
proposed leveling pad, or a minimum of 8 feet below the existing ground surface, which
corresponds to_an approximate elevation of 550.4 (based on Boring B-33) or an
approximate elevation of "545.0 (based on Boring TR-75). Similarly, the existing
foundations soils along the proposed Ramp B wall alignments should also be
overexcavated to an approximate depth of 5.0 feet below the bottom of the proposed
leveling pad, or a minimum of 8 feet below the existing ground surface, which
corresponds to an approximate clevation of 532.1 (based on Boring TR-70A) or an
approximate elevation of 536.3 (based on Boring TR-73A). The overexcavated material
should be replaced with compacted granular fill. Organic and very soft soils may be
encountered in areas other than the boring locations. Consequently, the contractor should
be prepared to perform overexcavation of any poor soils or other unsuitable materials at
other locations and replace the overexcavated soil with compacted engineered fill as
needed. i

The embankments should be constructed in accordance with ODOT Item 203. 1t is
anticipated that the embankments along the proposed Ramp A and Ramp B will be
constructed with side slopes of 2H:1V or flatter. Based on the materials encountered by
the borings, the foundation soils are considered adequately stable under the proposed
embankment loads.

Underground utilities or guardrails may be located within the wall locations. Please refer
to ODOT Item 202 for requirements related to removal of any structures and their
foundations, if any, as well as backfilling of excavations resulting from the removal of
these structures.’

Excavations for the footings for the leveling pads should be prepared in accordance with
ODOT ltem 503, “Excavation for Structures.” Excavations deeper than 5.0 feet must be
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sloped or shored to protect workers enteriﬁg the excavations. Refer to OSHA regulations
(29CFR Part 1926) concerning sloping and shoring requirements for excavations.

It is recommended that earthwork be performed under continuous observation and testing
by a soils technician with the general guidance of a geotechnical engineer.

Relative to the wall footing excavations, the following additional recommendations are
presented:

1.

All footings should be founded deep enough for frost protection,'considered to be
36 inches in.this area. -

Excavation bottoms should be examined by the geotechnical engineer prior to

placement of leveling pads in order to determine the suitability of the supporting
soils.

Excavations should be undercut to suitable bearing material if such material is not
encountered at the planned footing level. Such undercuts may be backfilled with
a lean mix concrete (1,500 psi @ 28 days) or-compacted engineered fill.

All footing excavations should be cut to stable side walls and flat bottoms with
the bottoms comprised of firm soil undisturbed by the method of excavation or

softened by standing water. Leveling pads should be placed the same day that the
footings are excavated.

While excavating for the footings, unsuitable soils may be encountered deeper
than indicated by the borings. These unsuitable -materials will need to be
overexcavated until suitable bearing material is encountered. Overexcavations
should be backfilled with compacted engineered fill or lean mix concrete.

6.0 CLOSING REMARKS

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

Respectfully submitted,

DLZ OHIO, INC.
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APPENDIX 1

Boring Location Plan
Retaining Wall Plans
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APPENDIX II

General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Logs — Eleven (11) Borings



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 to 2 foot increments at intervals not
exceeding 5 feet. In the event the sampler encountered resistance to penetration of &
_inches or less 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 borings 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 fimited 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 faboratory 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 results. 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 considered that the borings have 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:\Geolh\Forms\General Info English.doc




LEGEND - BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right
Depth (in {eet) - refars to distance below the ground surface.
Elevation (in feet) ~ is referanced to mean sea level, unless otherwise noted.

Standard Penetration (N} — the number of blows required to drive a 2-inch O.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-
pound hammer with a 30-inch free fall. The blows are recorded in 6-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-barre! sampler a certain number of inches (n) other than the normal 6-inch
increment.

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

Sampte recovery from each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated by the heavy vertical bar in the "Samplle No., Drive” column.

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

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 Solls.— Consistency

Unconfined Blows/Foot

Compression Standard
Term . tons/sa.ft. Penetration ~ Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 : 2~-4 Easily penetrated by thumb
Medium Stift 0.50-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-20 8§-15 Readily indented by thumb but not penetrated
Very Stift 20-40 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. |f the
predominant color is shaded by a secondary color, the secondary color precedes the pnmary 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 to 3" - Fine 0.42 mm to 0.074 mm

Gravel - Coarse oW’ Silt 0.074 mm to 0.005 mm
- Fine 3" to 2.0 mm Clay smaller than 0.005 mm
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a:

b.

The main soil component is listed first. The minor components are listed in order of decreasing percentage of particle size.

Meadifiers to main soil descriptions are indicated as a percentage by weight of parlicle sizes.

trace Oto 10%

little 10 10 20%

some 20 to 35%

“and” 3510 50%

Moisture content of coheslonless soils (sands and gravels) is described as tollows:
Term Relative Moisiure or Appearance

Dry No moisture present

Damp Internal moisture, but none to little surface moisture

Moist Free water on surface

Wet Voids filled with free water

The moisture content of coheslve 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
Woet Moistura content above liquid limit

10. Rock Hardness and Rock Quality Designation

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 bencil 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.)

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

Rock Quality Designation, RQD — This value is expressed in percent and is an indirect measure of rock soundness. [t is
obtained by summing the total length of all core pieces which are at least four inches long, and then dividing this sum by the
total length of the core run.

11. 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.
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| Job No. 0121-3070.03

12/29/05

to

Date Driled: 12/28/05

| Project: SCI1-823-0.00

" DLZOHIO INC. - 6121 HUNTLEY ROAD, CO&US. OHIO 43229 * (614)888-0040

| Location: Sta. 32+00.5, 7.8 ft. LT of US 52 Ramp A BL

Client: TranSystems, Inc.
LOG OF: Boring B-1501
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! Job No. 0121-3070.03

Date Drittled: 07/31/06

| Project: SCI-823-0.00

DLZ OHIO INC. * 6121 HUNTLEY ROAD, CAUS, OHIO 43229 * (614)888-0040

| Location: Sta. 35+09.8, 9.1 ft. LT of US 52 Ramp B BL

LOG OF: Boring TR-71A

Clieni: TranSystems, Inc.
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DLZ CHIO INC. * 6121 HUNTLEY ROAD, C’BUS. OHIO 43229 {614)888-0040

¥ Job No. 0121-3070.03

| Project: SCi-823-0.00

ciient: TranSystems, Inc.
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DLZ OHIO INC. * 6121 HUNTLEY ROAD, C.QBUS. OHIO 43229 * (614)888-0040

| vob No. 0121-3070.03

| Project: SCI-823-0.00

Client: TranSystems, Inc.
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DLZ OHIO INC. = 6121 HUNTLEY ROAD, CC‘US. OHIO 43229  (614)888-0040

| yob No. 0121-3070.03

| Project: SCI-823-0.00

Client: TranSystems, Inc.
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APPENDIX III

Laboratory Test Results



PARTICLE S

IZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | " MEDIUM FINE SILTY CLAY
0.0 0.0 7.4 5.3 12.7 9.7 - 47.8 17.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Sandy lean clay
0.75in. 100.0
0.375in. 96.0
#?3 g%g |
- Atterberg Limits
#40 74.6 - ~ =
4200 649 PL= 19 LL= 28 Pl= 9
* Coefficients
Dgs= 1.51 Dgo= 0.0529 Dgg= 0.0307
D3p= 0.0116 Dq5= - D1o=
Cy= Ce= :
Classification
USCS= CL AASHTO= A-4(4)
Remarks
Moisture Content= 17.7%
¥ (no specification provided)
Sample No.: 2 Source of Sample: B-33 " Date: 2/23/07
Location: Elev./Depth: 3.5
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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. 500 100 10 1 0 0.01 0.001
GRAIN SIZE - mm

% GRAVEL % SAND % FINES

_.
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT “CLAY

0.0 0.0 17.2 9.1 25.5 17.2 25.6 5.4

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Silty sand with gravel

0.751n. 100.0
0.375in. 91.8
# 82.8

#10 73.7 Atterberq Limits

#40 482 = = =
#200 310 PL= 19 LL= 22 Pl= 3

Coefficients
Dgs= 5.70 Dgo= 0.859 Dgp= 0.479
Dzg= 0.0679 D45= 0.0183 D4p= 0.0111
Cy= 77.67 Cc= 048

' Classiﬁcétion
' USCS= SM AASHTO= A-2-4(0)

Remarks
Moisture Content= 12.1%

" (no specification provided)

Sample No.: 4 Source of Sample: B-33 Date: 2/23/07
Location: Elev./Depth: 8.5

Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | ' MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 37 78.1 18.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty clay
#10 100.0
#40 100.0
#200 96.3 ' ,
Atterberg Limits
PL= 20 LL= 27 Pi= 7
" Coefficients
Dgs= 0.0435 Dgp= 0.0209 Dgp= 0.0160
Dap= 0.0088 Dqg= " D1p=
Cu= ‘ Ce= '
Classification
USCS= CL-ML . AASHTO= A-4(6)
. Remarks
Moisture Cntent= 27.2%
' (no specification provided}
Sample No.: 4 Source of Sample: B-1501 " Date: 2/15/07
Location: Elev./Depth: 8.5
”’%:%‘ Client: TranSystems, Inc.
giﬁ?:éﬁ Project: SCI-823-0.00
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Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
: % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT " CLAY
0.0 0.0 0.0 0.0 2.2 19 611 32.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO} Lean clay
#10 100.0
#40 97.8
#200 93.9
Atterberg Limits
PL= 19 LL= 31 Pl= 12
Coefficients
Dgs= 0.0415 Dgp= 0.0156 Dsg= 0.0108
D3p= D15= D10=
Cy= Cc= _
Classification
UsSCsS= CL AASHTO= A-6(11)
Remarks
Moisture Content= 22.0%
¥ (no specification provided)
Sample No.: 2 Source of Sample: B-1541 Date: 6/11/07
Location: Elev./Depth: 2.0
4“5”‘3}& Client: TranSystems, Inc.
i iy Project: SCI-823-0.00
Y |
- Project No: 0121-30670.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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: GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | ' MEDIUM . FINE SILT CLAY

0.0 0.0 0.0 0.0 0.2 24 - 72.3 . 25.1

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) : Silty clay

#10 160.0
#40 99.8
#200 97.4

* Atterberg Limits
PL= 18 LL= 24 Pl= 6

- Coefficients :
Dgs= 0.0384 Dgo= 0.0174 Dgp= 0.0130
D3p= 0.0064 D1s=- D1g=
Cy= Cc= )
Classification :
USCS= CL-ML . AASHTO= A-4(4)

Remarks
Moisture Content= 25.7%

" (o specification provided)

Sample No.: 5 Source of Sample: B-154] - © Date: 6/11/07
Location: Elev./Depth: 3.5

Client: TranSystems, inc.

Project: SCl-823-0.00
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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: GRAIN SIZE - mm
: % GRAVEL % SAND %, FINES

-
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY

0.0 0.0 0.0 2.0 { 7.1 _12.1 54.7 24.1

SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay with sand

H4 100.0
#10 98.0
#40 50.9

#200 78.8 Atterberg Limits

PL= 19 LL= 30 PI= 11

Coefficients
Dgg= 0.139 Dgp= 0.0263 Dsg= 0.0167
D3p= 0.0067 D4g= D1p=
Cy= Cc= .
Classification
USCS= CL AASHTO= A-6(7)

Remarks
Moisture Content= 13.6%

' (no specification provided)

Sample No.: 1 Source of Sample: TR-68A Date: 10/19/06
Location: Elev./Depth: 1.0

-’5"':{5:\:1 Client: TranSystems, Inc.
éﬁ = Project: SCI-823-0.00
‘g“ i .
Project No: 0121-3070.03 Figure
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SIZE FINER PERCENT | (X=NO} Lean clay with sand
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0.375in. 98.2
#4 97.0 ’ .
#10 954 " - Afterberg Limits

#40 90.0 | _ _ r e
#200 79.8 PL= 19 LL= 39 Pl= 20

- Coefficients :
Dgs= 0.156 Dgp= 0.0149 Dgp= 0.0087
D30= Dis=. D1p=
Cy= ‘ Cc=

Cl.assificatlon ‘
UsCs= CL AASHTO= A-6(15)

Remarks
Moisture Content= 18.3%

¥ {no specification provided)

Sample No.: 2 Source of Sample: TR-68A ) - Date: 10/19/06
Location: Elev./Depth: 3.5

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure
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Coefficients
Dgs= 0.0456 Dgo= 0.0164 Dsp= 0.0113
Dap= 0.0044 D15= D1g=
Cu= Cc=
Classification
USCS= CL AASHTO= A-6(15)

Remarks
Moisture Content= 20.4%

¥ {no specification provided)
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SILT
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0.2

SIEVE
SIZE

PERCENT
FINER
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PERCENT

PASS?
(X=NO)

100.0

Soil Description

Silty clay with sand

#4 99.9
99.7
96.0

Atterberg Limits |
232 Atterberg Limits

LL= 26
Coefficients
Dgs= 0.0830 Dgo= 0.0300
o§8= 0.0105 0?2:

Cu= Ce=

PL= 19 Pl= 7

Dgp= 0.0215
Dio=

Classification

USCS= CL-ML. AASHTO= A-4(4)

Remarks
Moisture Content= 20.2%

¥ (no specification provided)
Date:
Elev./Depth:

10/19/06
8.5

Sample No.: 4 Source of Sample: TR-68A

Location:

Client: TranSystems, Inc.
Project: SCi-823-0.00
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay

#4..,) .. 100.0
#0999
#40 978 .
#200 91.9 Atterberg Limits
PL= 19 LL= 37 Pl= 18

Coefficients
Dgs= 0.0465 DGO= 0.0141 D5oi 0.0089
D3p= D15= D1o=

' Classification
USCs= CL AASHTO= A-6(17)

Remarks
Moisture Content= 18.0%

* (no specification provided)

Sample No.: | Source of Sample: TR-69A Date: 10/19/06
Location: _ Elev./Depth: 1.0

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT ( (X=NO) Silty gravel with sand

1.00 in. 100.0
0.75 in. 82.7
0.50 in. 82.7

0.375 in. 70.2 ' Afterberg Limits

#4 50.4 . _ _ r _ .
#10 423 . PL= NP LL= NP Pi= NP

#20 313 © Coefficients

#30 354 _ Coefficients . _

#40 315 Dgs5= 20.3 Dgo= 7.12 Dgo= 4.64,

#50 24.9 D3p= 0.39] Dq5=- D1o=

#60 224 CU= CC=

#100 19.0 o

#200 15.1 Classification .
UsCs= GM AASHTO= A-1b

Remarks
Moisture Content= 7.9%

* (no specification provided)

Sample No.: 4 Source of Sample: TR-69A ' " Date: 10/19/06
Location: Elev./Depth: 8.5

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT

P . : 5 s & 8 - 2 g 8
H - 3 g § § § gz §
100 5 : 5 \ Dl : s RN
“ A
PN IR R
N A e : : o A
80 : : : ———T
" ; : : AR
S~
” S ERl
o0 N
| i\‘:\i
S o
50 - M\
40 T ' ' \\
30 \\
© 20 \
| N
: \Cg
. 10 : o
0 il i
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
. : % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT " CLAY
0.0 12.1 7.0 3.9 7.7 17.2 41.3 10.8
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT { (X=NO) Sandy silty clay with gravel
1.00 in. 100.0
0.75 in. 87.9
0.375;;1di ggg
. Atterberg Limits
#10 77.0 = = =
440 §9.3 PL= 17 tL= 23 Pl= 6
#200 524 Coefficients
Dgs= 9.72 Dgo= 0.137 Dgo= 0.0658
D3p= 0.0225 D15= 0.0087 Dqp=
Cu: Cc= _
Classification
USCS= CL-ML AASHTO=  A-4(0)
Remarks
Moisture Content= 14.6%
¥ {no specification provided)
Sample No.: 5 Source of Sample: TR-69A Date: 10/19/06
Location: Elev./Depth: 11.0

Project No: 0121-3070.03

Client: TranSystems, Inc.
Project: SCI-823-0.00
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay with sand
0.3751n, 100.0
H4 98.5
| - an |
: . Atterberg Limits
#200 79.7 : PL= 18 LL= 29 PI= 11
- Coefficients
Dgs= 0.108 Dgp= 0.0299 D50-— 0.0199
Dag= 0.008] D1s5=- D1g=
Cy= Cc=
Classification ‘
USCS= CL AASHTO= A-6(7)
. Remarks
Moisture Content= 21.8%
¥ {no specification provided)
Sample No.: 2 Source of Sample: TR-70A - "~ Date: 10/19/06
Location: Elev./Depth: 3.5
’wﬂ

. ..‘ Bq&"

Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No:  0121-3070.03 Figure
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silt with sand
0.751in. 100.0
0.375n. 95.8
A ;
# . Atterbera Limits
#40 93.6 = = i =
4200 700 _PL 20 LL= 21 Pl= 1
Coefficients
Dgs= 0.156 Dgo= 0.0468 Dgg= 0.0310
D3p= 0.0133 D45= 0.0060 D4p=
Cy= Cc=
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content= 23.6%
¥ {no specification provided)
Sample No.: 4 Source of Sample: TR-70A Date: 10/19/06
Location: Elev./Depth: 8.5

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay

#10 100.0
R40 99.1
#200 91.1

Atterberq Limits '
PL= 20 LL= 30 Pl= 10 -
* Coefficients .
" Dgg= 0.0553 Dgo= 0.0235 Dgp= 0.0172
D3p= 0.0078 Dy5= D18=
Cy= : C'c . '
Classification
USCS= CL AASHTO= A-4(8)

Remarks
Moisture Content= 18.2%

' (no specification provided)

Sample No.: 2 Source of Sample: TR-71A - © Date: 10/23/06
Location: Elev./Depth: 3.5

%4 2

‘ﬂ“‘\‘ Client: TranSystems, Inc.
Project: SCI-823-0.00
Pro;ect No: 0121-3070.03 Figure
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0.0 0.0 8.3 5.2 8.1 23.1 42.6 12.7

SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Sandy lean clay

0.75 in. 100.0
0.375 in, 98.9
#4 91.7

#10 86.5
Atterberg Limits
#40 78.4 PL= 16 LL= 24 Pl= 8

#200 55.3
' Coefficients
Dgs= 1.41 Dgp= 0.0974 Dgg= 0.0572
D3p= 0.0217 D1g5= 0.0079 D1g=
Cy= Ce=
Classification
UsSCs= CL AASHTO= A-4(2)

Remarks
Moisture Content= 17.0%

* " (no specification provided)

Sample No.: 4 Source of Sample: TR-7T1A Date: 10/23/06
Location: Elev./Depth: 8.5

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure
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#40 983 " Atterberg Limits
#200 94'0. PL= 21 LL= 36 PI= 15 -

© Coefficients :
Dgs= 0.0440 Dgp= 0.0165 Dsp= 0.0114
D3p= 0.0042 Dq5= Dio=
CU= ’ CC= ] .
Classification
USCS= CL AASHTO= A-6(15)

Remarks
Moisture Content = 21.1%

) {no specification provided)

Sample No.: | Source of Sample: TR-73A - © ' Date: 08/16/06
Location: Elev./Depth: 1.0

"}?ﬁ Client: TranSystems, Inc.
k-u“:“ } Project: SCI-823-0.00
Project No: 0121-3070.03
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SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
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#4 99.9

i |
. Atterberq Limits

#200 91.0 PL= 19 (=28 Pl= 9

Coefficients
Dgs= 0.0613 Dgo= 0.0261 Dsp= 0.018]
D3p= 0.0074 D45= B10=
Cu= Ce=

ClasS|ﬁcétion
USCS= CL AASHTO= A-4(7)

Remarks
Moisture Content = 23.3%

¥ {no specification provided)

Sample No.: 2 Source of Sample: TR-73A Date: 08/16/06
Location: Elev./Depth: 3.5

Client: TranSystems, Inc.
Project: SCI-823-0.00

Project No: 0121-3070.03 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT

= . .
¢ s sz efff . 2 s 3§ BPf
100 ' : | : : R : : : ETNE
90 :
80
70
1.4
w 60
Z
[T
'E 50
d
Q
x
w 40
o
30
2 N
RAREEI ER e i 1 HIENERN (| 1
R R E HIERH BRI o
.0 ORI E LR R HEE RN -
500 100 10 1 0.1 0.07 0.001
' GRAIN SIZE - mm
% GRAVEL . "% SAND - % FINES
% COBBLES CRS. FINE CRS. | MEDIUM |{. FINE SILT CLAY
0.0 0.0 21.5 6.4 14.9 27.0° 22.4 . - 1.8
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Silty, clayey sand with gravel
0.75 in. 100.0 ’
0.375in. . 86.9
A S
. : * Atterberg Limits
#40 57-2 - = = =
#200 302 . PL= 14 LL= 18 Pl= 4
" Coefficients )
Dgs= 8.40 Dgp= 0.529 D5p= 0.261
D3p= 00739  D15=-0.0180 D1o= 0.0081
Cy= 6531 Ce= 127
Classification .
USCS= SC-SM. AASHTO= A-2-4(0)
Remarks '
Moisture Content = 13.4%

y {no specification provided)

Sample No.: 5A Source of Sample: TR-73A — " Date: 08/16/06
Location: Elev./Depth: 11.0

Client: TranSystems, Inc.
Project: SCI-823-0.00
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1 . Atterberq Limits
#40 60.9 - - -
#200 30.5 _PL= NP LL= NP Pl= NP.
Coefficients
Dgs= 1.65 Dgo= 0.407 Dgg= 0.244
D3g= 0.0724 Dq5= 0.0195 D1g= 0.0099
Cy= 41.12 Cc= 1.30
Classification
USCS= sSM AASHTO= A-2-4(0)
Remarks
Moisture Content=11.5%
* (no specification provided)
Sample No.: 4 Source of Sample: TR-75 Date: 5/28/05
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#4

86.3

Atterberg Limits
#10 85.]. ) = = =
440 751 . PL= 19 LL= 27 Pi= 8

#200 63.6 " Coefficients :
Dgs= 1.9574 Dgp= 0.0585 Dgp= 0.0339
Dagp= 0.0128 Dqs=" Dq0=

Classification
USCS= CL AASHTO= A-4(3)

Remarks
Moisture Content= 15.3%

* (no specification provided)
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SIZE FINER PERCENT | (X=NO) Silty sand
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#4 86.4

#10 84.4 i

Atterberg Limits
#40 60.9 : = = =
4200 39.4 PL= 20 tL= 23 Pl= 3

Coefficients
Dgs= 2.2334 Dgo= 0.4015 D50= 0.1888
Dap= 0.0371 Dq5= 0.0113 D4p= 0.0056
Cy= 71.22 Cc= 0.61

Classification
USCS= SM AASHTO= A-4(0)

Remarks
Moisture Content= 12.1%

* (no specification provided)

Saniple No.: 3 Source of Sample: TR-76 Date: 5/28/05
Location: _ Elev./Depth: 6.0

Client: TranSystems, Inc.
Project: SCI-823-0.00
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APPENDIX IV

Global Stability Analysis Results
Bearing Capacity and Stability Calculations
Settlement Calculations
Typical Section Showing the Use of Special Benching
Within a Back-To-Back Walls Section



MSE Wall Global Stability Analysis Results
(Ramp A)



o . . J J

Undralned Dralned
Materlol Consistency Soll Type c (psf) |¢ (deg) | ¢’ <psf) | ¢ (deq | ¥ (pcfd
Moteriol 1 |Compacted MSE_FIUl 0 34 0 34 120
Materlal 2 |Compacted Emb. Fill 0 30 0 30 120
Materlal 3 [Stiff Silt and Clay 1250 0 0 28 120
Materlal 4 |M. Dense Gravel 0 30 0 30 125
_ Materlal S BEDROCK 5000 45 5000 . 45 150

MSE Stability Analysis

TR-75 Profile

gi”?? R%"}Fjr 0‘3 Traffic Load, 240 psf

ation
. Elev 580.9 1T
H=30.9’ Full Height L Elev 5794

Embedment D=3.0’ MSE Wall Face - l

L=0.7H=21.6’
. "F\\\\q ) |

Drained, F.8.=17

\ B - Elev' 553.0
Seismic, F.8.=15 ”>\ ' < <) Elev 545.0
T B @ Elev 538.0

®

Undralned, F.8.=1.7

US-52 Ramp A over Ohlo River Road

BASED ON BORING TR-75 PROFILE
WITHOUT UNDERCUT
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MSE STABILITY ANALYSIS
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Undralned Dralned
Materlal Conslstency Soil Type c (psf) | (deq) | c’ (psf) | %’ (deq) | ¥ (pcf)
Moterlat 1 |Compacted MSE FIU 0 34 0 34 120
Materlal 2 |Compacted Emb, FIll 0 30 0 30 120
Material 3 |StIff St and Clay 1250 0 0 28 120
Materlal 4 |M. Dense Gravel [ 30 0 30 125
Materlal S BEDROCK 5000 45 5000 45 150

MSE Stobility Analysis

TR-75 Profile

US-52 Ramp A

Station 38+00

H=37.2’ and 21.9" Full Heights
Embedment D=3.0

L=0.7H

Traffic Load, 240

psf

/
Elev 587.2}t L ITTT]

©)

u :
MSE Wall Face ~—

Elev 585.8

P MSE Wall Face

Elev 545.0

Elev 538.0

Dralned, F.S, = 4.3
Undralned, F.S. = 2.4

US-32 Ramp A over Ohio River Road

BASED ON BORING TR-75 PROFILE
WITHOUT UNDERCUT

AT (1~ 0] MSE STABILITY ANALYSIS
R =t -39
: SCI1-823-0. 60
fof« ¥y PROJECT NO. 0121-3070.03  [caLc evr | DpaTE 10711707




MSE Wall Global Stability Analysis Results
(Ramp B)



Undralned Dralned
Materlal Conslstency  Soll_Type c (psf) |& (dep) | ¢’ (psfd ¢ Cdeq) | ¥ (pcfd
Material | |Compacted MSE FIlL [+] 34 0 34 120
Material 2 |Campacted Emb. Fill 2] 30 0 30 120
Material 3 [Very Stiff Silty Clay 3000 0 4] 34 120
Maoterial 4 |M. Dense Gravel 0 32 1] 32 120
Materilal 5 |M. Dense Sandy Silt 0 30 0 30 125
MSE Stability Analysis Materlal 6 Bedrack 5000 45 5000 45 150
TR-69A Profile ‘
US-52 Ramp B
Station 32+00
H=28.4’, Full Heights
Embedment D=3.0’
L=0.7H Trafflc Load, 240 psf
T
Seismic, Eley S64.4 N ,
FS = 1.7 v _ Flev 563.4
Draoined,
F.S =.18
Undrained, _ @
FS. = 3.0 \ @
~ Elev 539.0
\ \ @ - Etev 2308'%
o - | 4]~ ev '
———— L Elev 5855

UAT 1t 07
B (1-1¥-D]

Pge V-

US-52 Ramp B over Ohio Rlver Road

BASED ON BORING TR-69A PROFILE
WITHOUT UNDERCUT

MSE STABILITY ANALYSIS
SCI-823-0. 00

PRIUECT M0 0121-3070.03 | CALCI EVT | DATE 10/17/07




MSE S+tobility Analysis

TR-70A Profile
US-52 Ramp B
Station 34400

H=34.8' and 29.0° Full Helghts

Embedment D=3.0’

L=0.7H

Undrained Dralned
Materlol Conslstency Soll Type c (psf) [¢ (deq) | ¢’ ¢(psf) | ¢ ¢deq) | ¥ (pcf)
Maotertal 1 JCompacted MSE_Fill 0 34 34 120
Materiol 2 |Compocted Emb. Fill o 30 30 120
Materlal 3_|StIFf Skt _and Clay 1250 0 28 120
Material 4 |M. Dense Sandy Silt 0 29 29 125
Materlal 5 BEDROCK 5000 45 5000 45 150

Elev 572.4

MSE Wall Face

Traffic_Load, 240 psf

/
EREREEN!

@

Elev 371.4

MSE Wwall Foce
/

101 (Hivy)

Elev 540.6

/

~ == @ =
- © — Elev 5326
/ @ “Elev 527.1
16

Undralned, F.S.

'Dr‘alned,/F.S. =
Selsmid, F.S. = 38

3.4

4.9

GATT t1-14-07
7 1-1%-07

172 Y s

US-52 Ramp B over Ohlo River Road
BASED ON BORING TR-70A PROFILE-

WITHOUT UNDERCUT

MSE STABILITY ANALYSIS

SCI-823-0. 00 .
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MSE Wall Bearing Capacity and Stability Calculations
(Ramp A)
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5.4 BACK-TO-BACK WALLS

For walls which are built back-to-back as shown in figure 50, a modificd value of backfill thrust
influences the external stability calculations. As indicated in figure 50, two cases can be considered.

® For Case |, the overall basc width is large cnough so that cach wall behaves and can be designed
independently. In particular, there is no overlapping of the reinforcements. Theoretically, if the
distance, D, between the two walls is shorter than:

D = H, tan(45°- ¢/2) | | L (55)

then the active wedges at the back of cach wall cannot fully spread out and the active thrust is
reduced. However, it is assumed that for values of:

D >H, tan (45° - ¢/2) = 0.5 H, o (56)
full active thrust is mobilized. |

® For Case 11, there is an overlapping of the reinforcements such that the two walls interact. When
the overlap, Ly, is greater than 0.3 H,, where Hj, is the shorter of the parallel walls, no active
earth thrust from the backfill needs to be considered for external stability calculations. For
intermediate geometries between Case I and Case II, the active earth thrust may be linearly
interpolated from the full active case tg zero. For Case II geometries with overlaps greater than
0.3 H,, L/H ratios for each wall as low as 0.6 may be considered.

Considering this case, designers might be tempted to use single reinforcements connected to both
wall facings. This alternative completely changes the strain patterns in the structure and results
in higher reinforcement tensions such that the design method in this manual is.no longer
applicable. In addition, difficulties in maintaining wall alignment could be encountered during
construction, especially when the walls are not in a tangent section. '

Bascd on a performance review, back-to-back walls with overlapping reinforcements may be
designed for static load conditions with a distance between parallel facing as low as L/H = 0.6,
where H is the height of cach wall, and for conditions where the seismic horizontal accelerations
at the foundation level is less than 0.05g. For walls in more seismically active areas (up t0 0.19g)
adistanccof 1.1 H, is presently recommended. For walls subjected to significant seismic loading
(up to 0.40g) successful performance has been observed when the distance between parailel

facings was at least 1.2H,.

Justification of narrower back-to-back distances (< 1.1H,) between faces in seismically active
arcas require a more detailed analysis be performed to include effects of potential non-uniform
distribution of seismic and inertial forces within the wall, as suggested by numerical studics and
not provided for in the present design methodology.

i
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TH SUBJECT Client 0DOT9 JOB NUMBER 0121-3070.03
I@IDI : z , Project SC-823-0.00 {US 52, Ramp A), Boring B-1541 SHEET NO. “ OF 2§

ftem  MSE Wall Bearing Capacity (Sta 34+00) COMP. BY EWT DATE  10/10/07
. Based on existing foundation scils- CHECKED BY Al DATE //~Two 7
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
: r r Yem = 120 pef Unit weight Embankment fill
El__ / Oems = - 30  deg.  Friction ang. Embankment fill
EMBANKMENT /| " YeoN = 120 pef Unit weight Foundation soil
T REINFORGED Pt
FILL i soe ¢ = - 1250 psf Cohesion Foundation soil
o
,r'—'J:-"' H o = 0 'deg.  Friction ang. Foundation soil
T ;o i c = 0 psf Cohesion Foundation soil
P — = : o' = 28 deg.  Friction ang. Foundation soil
! ]
——— |
TR R TR ; Loads and Parameters
o1 b F
e+ Wy = 240  psf Traffic loading
. W L=B = 7992 f Length of MSE reinforcement
. L l Lfactor = - 1.08 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 3 ft Embedment depth
W +W Dw = 0 fi Groundwater depth
o =— MSE ‘
4 L=2¢ Oy = 1,304 pSf H+D = 74 ft
: H = 44 ft Height of wall
Ultimate undralned bearing capacity, g ., Ka = 0.33
1 - [ Pa = 24667 fi Moment arm
Qui=eN+o, N, +EJ’BM Qur = 6598 psf rwe - 37 Moment arm
B = 691 f
— Gurr \
FarL Fs Qe = 2,639 psf Y = 576 pcf _
W, 1,918 Ib/fiof wall  Weight from traffic
Factor of Safety = 5.06 OK Woe = 7,097 Ib/ftof wall Weight from MSE wall
Ultimate drained bearing capaci ,;n Bearing Capacity Factors for Equations (AASHTO)
1 Undrained Drained
Qur=CN TN +2VBN, o = 5871 pst N, 5.14 N, 25.80
N, 1.00 N, 1472
_ Huer
"l,« =g Quu = 2,348 psf N, 0.00 N, 16.72
Factor of Safety = 4,50 . OK Eccentricity of Resultant Force Kern
e = 0.54 ft e<l/6 = 1.33 ft

MSE-BearingCapacity-Ramp A - Sta 34+00 (10-10-07) {MSE full Height) 11/15/2007 - 6:06 AM



’“’}j SUBJECT Client  ODQT9 JOB NUMBER 0121-3070.03
% Project  SCI-823-0.00 (US 52 Ramp A), B-1541 ' SHEET NO. G OF 3y

. ltem  MSE Wall Stability{Sta 34+00) COMP.BY - EWT.  DATE 10110007
CHECKEDBY E LJ DATE - //-/F-07)

Based on existing foundaton soils

STABILITY OF MSE WALL .
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=4.4' HeD = |37 A0 feet ¢ = Bpsf . Cohesion
2 Ground water; Dw=0.0' Fmse =% - ¥ = M dcz  Friction angle
3 Traffic loading is neglected in resisting forces L = Wy = 240 psf . Traffic loading
4 ' L factor Length factor-range (0.7 - 1.0)
5 . o = " Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

1 ‘
Thrust: Pa — Ka [5 }{'I 2 + CUTH] TRAFFIC LOADING
¢ ‘ ' '
where; K =tan’(45—2) K, = 033
2 EMBANKMENT
P, = 1,670  Ibs per foot of wall , FILL
Resistance: P, = W{u) (Drained) ' T —fe——
. P ) 'f—--|—-
e !
[N
: 2 = R o
. where; H= (E] tan (q)) M 0.36 ’.u : t
' R T R NN\
P = 2484 lbs per foot of wall : ; , o
USE THIS YALUE ' ' f . , °
: w
L {
F, = L(C) (Undrained)
P, = 9,990  lbs per foot of wall ‘
Use Drained Value : ‘
p Calculated : ' Required Resistance Against Sliding is
FS==- . FS = 149 FS = 150 ' ‘ ‘

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

ZMN"““““ = 28’359 Tb-ft . zMrcsmina = }HL(%)
ZMov:rmming = 4,843 1b-ft M =K. l 2 E]_;. H i
averturnizg o 2}1.] 3 ) wr 2
. M Calculated Required Resistance Against Overturning is
FSs = —  FS = 586 FS = 200
M

overntmin g




AN SUBJECT  Client  ODOT9 JOB NUMBER 0121-3070.03
@DL Z ' Project  SCI-823-0.00 (US 52 Ramp A), B-1541 SHEET NO. b OF 2¢/
. ' ltem  MSE Wall Stabllity(Sta 34+00) COMP.BY  EWT  DATE 1010007
CHECKED BY @ LD DATE [yt~ ‘ )

Based on existing foundaton soils

RESISTANCE AGAINST OVERTURNING

STABILITY OF MSE WALL
Assumptions: Wall Properties
1 Estimated height of embankment; H=4.4' H4D = - 7:47 3 feet Cohesion
2 Ground water, Dw=0.0' Ymse = [0 12057 pef Syliad Friction angle
3 Traffic loading is neglected in resisting torces L = 7992 feet Wwr = 240 psf Traffic loading
4 L factor - 0 ; 3 Length factor-range (0.7 - 1.0)
5 o = L300 deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
| R TRAFFIC LOADING
Thrust: P, =Ka|:—2-}H +a),.H:|
\ ¢ ! . | ] | .
‘where, Ka.= tan ‘(45 - E) K, = 033 ’L/
EMBANKMENT /|
_ - REINFORCED
P, = 1,670 Ibs per foot of wall FILL /ot
a 5P j"':‘_" ZONE
. e |
Resistance: P, = W(u) (Drained) T ———
|'f——a—}-------
o s
here; *= = 053 S
e pr=adg) " fanm ‘
Note: for non-continuous reinforcement T, \\\'(:\ < Q:\ \E\ =
P = 3,761 lbs per foot of wall A : | 5
USE THIS VALUE ? D
w
L i
P, = L(C ) (Undrained)
P, = 9,990  1bs per foot of wall
Use Drained Value _
p Calculated Required Resistance Against Sliding is
Fs== FS = 225 FS = 150

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

ZM'E-‘i-s.i-ns = 28'359 Ib-ft ZMV!JjS!I:"X = WL[-QL_)
IMovemming = 4843 Ib-ft 1
2
. SM Calculated Required
FS = A7 ¥ FS = 586 FS = 200

overtumin g

ZMm'rrmmi:s = Ka[_ ?H Z(EJ + (IJrH(

3

Resistance Against Overturning is

5)




JOB NUMBER 0121-3070.03

T SUBJECT Client 0ODOT9
I@Dl ’ z ’ Project SCI-823-0.00 (US 52, Ramp A), Boring B-1541 ~ SHEET NO. =7 ~ OF 3

Item MSE Wall Bearing Capacity (Sta 34+50) COMP.BY EWT DATE 10/10/07

CHECKEDBY P aJ DATE /7~4-d7

. Based on existing foundation soils

~ BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

TRAFFIC LOADING

!

T
i /
EMBANKMENT /|
. Lo tm]

FILL /]
S sy

i
l"

T —F==

f

' !
SNUNNRRNNNNN Ir\‘\*'l\\\\\\\\‘\i\\\\\\\\\

e+—

w
9 —

o' D?

EHective Bearing Pressure

o =m+WMSE
= Oy = 3,193 psf

Ultimate undrained bearing capacity. g .,

. I
quu=CM+0oNq+5VBM Qur = 6,598 psf

Gurs = Guet .
A= "o Que = 2,639 psf
Factor of Safety =  2.07 No Good

Ultimate drained bearing capaci it

' ' l
QULr“CNc+aDNV+5rBM Qur = 6820 psf

q
.'?A = ;?;LST Qau. = 2,728 psf
Factor of Safety =  2.14 No Good

Soil Properties

Yews = i 120 pef  Unitweight  Embankment fill
Oemp = 30 deg.  Friction ang. Embankment fili |.
Yeox = -120 pef Unit weight © . Foundation soil
¢ = 1250 " psf ~ Cohesion Foundation soil
] = . 0 deg Friction ang. Foundation soil
c' = 0 _ pﬁf Cohesion Foundation soil
o' = 28 'deg. Frictionang. Foundation soil

Loads and Parameters

Wy = 240 psf Traffic loading

L=B = 1218 ft - Lengthof MSE reinforcement
L factor = 0.7 . Length faétor-range (0.7-1.0)
D = 3 ft Embedment depth

Dw = 0 ft Groundwater depth

H+D = 174 ft

H = 144 ft Height of wall

Ka = 0.33 .

M Pa = 58. ft Moment arm

FWt = 87 ft Moment arm

B' = 8.88 fi

' = 576 pcf

W, ' 2,923_ Ib/ftof wall -~ Weight from traffic

Woe = 25432 lb/ft of wall ‘Weight from MSE wall

Bearing Capacity Factors for Equations - {(AASHTO)

Undrained Drained

N, 5.14 N. 25380
Ng 1.00 " Ny 1472
N, 0.00 N, 16.72

Eccentricity of Resultant Force Kern
= 1.65 ft e<l/6 = 2.03 ft

[¢]

MSE-BearingCapacity-Ramp A - Sla 34+50 {(10-10-07) {MSE {ull Height]

11/15/2007 - 6:09 AM



Client  ODOTS

Project SCI-823-0.00 (US 52, Ramp A), Baring B-1341

ltem MSE Wall Bearing Capacity (Sta 34+50)

@:,; D L Z -SUBJECT
®

JOB NUMBER
SHEET NO.
COMP. BY
CHECKED BY

0121-3070.03

Y

EWT DATE _1010/07
B DATE (I~ 407

Based on 4.5' undercut befow bottom of leveling pad and replace with compacted granular material

TRAFFIC LOADING
1.
H /
EMBANKMENT /| .
FILL ;“'*"': REINFORCED
J' | ZONE
¢ H
T —/---H-—f i
'l—-r—-—
P _— [
I 1
ANANNANNNRNREEESS T2\ N
! : ’
i
(O LI | D
e .
. W
L i

Effective Bearing_Pressure
o = W +Wese
Y L-=2e

Oy = 3,193 psf

Uttimate undrained bearing capacity, g ..

|
qULT:CM+O-|DNq+E})BM Qur =

8,908 psf

q = Quer
ALLT "o Jau. = 3,563 psf
Factor of Safety =  2.79 OK

Ultimate drained bearing capacity, g ...

L) t l
quLT"CNr+UDN¢+5rBNY Qur = 8,908 psf

q
.qA e = ;}T Qaws

3,563 psf

Factor of Safety = 2,79 OK

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Soil Properties

Yems = - 420, pef
Oemp = 30 deg.
~ YeON = 120 | pef
c = | 0 psf
¢ = 30 deg.
¢ = 0. .psf
o' = “ 30 deg.

Loads and Parameters

Unit weight Embankment fill
Friction ang. Embankment fill
Unit weight Foundation soil
Cohesion Foundation soil .
Friction ang. Foundation soil
Cohesion Foundation seil
Foundation soil

Friction ang.

Wy = 240 psf Traffic loading
L=B = 12,18 ft Length of MSE reinforcement
Lfactor = 0.7 Length factor-range (0.7 - 1.0)
D = 3 ft Embedment depth
Dw = ¢ ft Groundwater depth
H+D = 174 ft
H = 144 Height of wall
Ka = 033
FPa = 58 ft Moment arm
r wt = 87 fi Moment arm
‘ B' = .88 fi
7' = 576 pef
W, 2,923 Ib/ft of wall Weight from traffic
Woe = 25432 Ib/fiof wall Weight from MSE wall
Bearing Capacity Factors for Equations (AASHTO)
Undrained Drained
N, 30.14 N. 30.14
N, 18.40 N, 1840
N, 22.40 N, 2240
Eccentricity of Resultant Force Kemn
e = 1.65 ft e<L/§ = 203 ft

MSE-BearingCapacity-Ramp A - Sta 34+50 granular fill (10-10-07) [MSE full Height]

11/15/2007 - 6:09 AM



RESISTANCE AGAINST OVERTUHNING :

T SUBJECT Cliem  ODOTY JOB NUMBER 0121-3070.03
@DLZ Project: SCI-823-0.00 (US 52 Ramp A}, B-1541 SHEET NO. ' 4 oF B3
. ltem MSE Wall Stability(Sta 34+50) COMP.BY ~EWT-  DATE 10/10/07

CHECKEDBY F¥J DATE [/€t—9")
Based on existing foundaton soils
STABILITY OF MSE WALL
Assumptions: _ Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=14.4' HeD =| 174 {reet ¢ = | 12508 pst . Cohesion
2 Ground waler; Dw=0.0' Vamse =| 1203 pef - ¢ deg Friction angle
3 Traffic loading is neglected in resisting forces L = 1218 feet Wy = 240 psf - Traffic loading
4 Lfactor = | i : Length factor-range (0.7 - 1.0)
5 ¢ = }2:30..)deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
Thrust: P =K, [% H + o, H} TRAFFIC LOADING
where; K =tan*(45 _f) | K, = 033 . — i r 1
’ 2 EMBANKMENT :’u{“-
P, = 7373 ibs per foot of wall AL /]
Resistance: P, =W(u) (Drained) T ——
P '__-_Jl_.fi_._
P where; |, _ ( % J ean (6) w = 036 ',r'_'”i"" |
' R R R R R \*‘
P, = 8,901 Ibs per foot of wall G I : 5 _f
USE THIS VALUE f } e
w
L— J
P = L(C ) {Undrained)
P, = 15,225 Ibs per foot of wall .
Use Drained Value e : '
p Calculated Required Resistanc_c Apainst Sliding is
Fs =—€ FS = 121. FS = 150 : '

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

IMuiing = 154,880 Ib-ft M 1 giging = 7”"[-2[:}
TMoveruming = 46,758 Ib-ft M = K| ?Hz( LATPNY ]
2 3 2
M . Calculated Required Resistance Against Overturning is
FS = = _ FS = 331 FS = 200

crertirin .8




SUBJECT  Client  ODOTS JOB NUMBER 0121-3070.03

Project  SCI-823-0.00 (US 52 Ramp A), B-1541 SHEET NO. /O OF 3k

ftem MSE Wall Stability(Sta 34+50) COMP.BY  EWT DATE 10/10/07
CHECKEDBY RBwJ DATE (-t -0

Based on existing foundaton s0ils

STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=14.4' H4+D = | 174 [feet c =| 1250 Lpsf Cohesion
2 Ground water; Dw=0.0" Yme ={ 120 {pcf ¢ = | 28" '|deg  Friction angle
3 Traffic loading is neglected in resisting forces L = r = 240 psf Traffic loading
4 L factor .Length factor-range (0.7 - 1.0)
5 ‘ o = b= Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDI ONG BASE
Thust P, =K, [% H + o, H] TRAFFIC LOADING
¢ | | | .
where; K =tan’(45-L) K, = 033 L/ :
. 2 EMBANKMENT /|
- REINFORCED
P, = 7.373  Ibs per foot of wall : FILL [
_ﬂ,_._.__L——— ,-'—-1—--: 2ofE
. ! H
Resistance:  P.= W(u) _ (Drained) T fo—
o =
P —i |
here; * = = 0.53 ! '
where; i =tar(0) Z ! ‘
* . i . . iJ ! ]
Note: for non-continuous reinforcement S SSHINSIER AR S SRS, RN
P, = 13,479 lbs per foot of wall . ! : 5
USE THIS VALUE ? °
w
L 1
P, =L(c) (Undrained)
P, = 15,225  Ibs per foot of wall

Use Drained Value

Calculated Required Resistance Against Sliding is

FS=—+ FS = 183 FS = 150

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

- = L
LM esisiing = 154,880 Ib-fi M, ivting = ;HL(EJ
):Movertw'ning = 46'758 Ib-ft Z“'A,!uvtru.nm.ir.g = Ka l}{-lz i +a)fH _I-L
2 3 2
SM Calculated Required Resistance Against Overturning is
FS = S FS = 331 FS = 200

ovenimin g




T SUBJECT Client 0DOT9 JOB NUMBER 0121-3070.03
@ D L Z Project SCI-823-0.00 (US 52, Ramp A), Boring TR-75 -  SHEETNO. w, CEY

tlem  MSE Wall Bearing Capacity (Sta 37+00) COMP.BY EWT .DATE  10A10/07
Based on existing foundation soils CHECKEDBY g2 «f DATE /7-(5>277
~ BEARING CAPACITY OF A MSE WALL
Ref: (AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties ‘
TRAFFIC LOADING
r | Yems = 120 pcf  Unitweight  Embankment fill
M / Oempe = _30 deg. Friction ang. Embankment fill
[ — .
EMBANKMENT /| Yo = - 120 .pef - Unitweight . Foundation soil
e REINFORCED L ‘
FILL i 2o : c = 1250 psf Cohesion Foundation soil
i
e : = 0 deg.  Friction ang. Foundation soil
) H | eg o
T ;o ¢ = 0 opsf Cohesion Foundation soil
‘ : :
P ——-‘,__.,1:_._ Y = 28" deg.  Friction ang. Foundation soil
! I
' — 1 ‘
INNNNNRNNN \\',W\\\\ NN \I\\\\\ NN ? \. Loads and Parameters
o | D |
e : G = 240 psf Traffic loading
w L=B = 2163 ft - Lengthof MSE reinforcement
. : L L factor = 0.7 Length factor-range (0.7 - 1.0)
Ettective Bearing Pressure . D = 3 ft Embedment depth
W, + W, Dw = -0 ft Groundwater depth
o, = ——ME
v I T o Oy = 5275 psf HtD = 309 fi
H = 279 ft Height of wall
Ultimate undrained bearing capacity, q . Ka = 0.33
: i M Pa = 103 ft Moment arm
g =N +0 Nq'*'EVBA; Qur = 6,598 psf , MWt = 1545 & Moment arm
7 ' B' = 1619 fi
q =Hurr . - ,
ALLT Tpe Q_Au- = 2,639 psf Y = 57.6 pgf
W, ~ 5,191 Ibfftof wall = Weight from traffic
Factor of Safety = -~ 125 No Good W.. = 80,204 Ib/ftof wall Weight from MSE wall
Ultimate drained bearing capacity, g ., Bearing Capacity Factors for Equations *©  (AASHTO)
o I Undrained " Drained '
ur=CN A+ N VBN, e = 10340 pst N, 5.14 - N, 25.80
N, 1.00 TN, 1472
_ Quir
.qm = Q= 4,136 psf N, 0.00 N, 1672
Factor of Safety = 1.96 No Good Eccentricity of Resultant Force Kern
€ = 272 fit e<l/6 = 361 ft

MSE-BearingCapacity-Ramp A - Sta 37+00 [MSE full Height] 10/10/2007 - 3:47 PM



Cliemt ODOTS

Project SCI-823-0.00 (US 52, Ramp A), Boring TR-75

Item MSE Wall Bearing Capacity (Sta 37+00)

EDLZ ™
. .

JOB NUMBER 0121-307003
SHEET NO. [2. OF 3tz
COMP. BY EWT DATE  10/10/07
CHECKEDBY  ZwJ DATE ﬂ-—r‘.f‘-—d‘?

"Based on 4.5 feet undercut beneathe the bottom of leveling pad and replaced with compacted granular material

BEARING CAPACITY OF A MSE WALL

Soil Properties

TRAFFIC LOADING

T
|

I

FILL 1
]
]
foo
T ! 1

! |

|

EMBANKMENT |
|

1

1

Yems = 120
Oee = - 30
" Yron = 120
€ = 0
6 = 30
c' = 0
o = 30

Loads and Paramete

Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editton, 2002}

pcf

deg.
_pef

psf

deg.

psf

~deg.

rs

2 = 240 psf Traffic loading
X W L=B = 2163 fi Length of MSE reinforcement
] L L factor = 10.7 Length factor-range (0.7 - I.Oj
Effective Bearing Pressure D = 3 ft Embedment depth
W+ W, Dw = 0 ft Groundwater depth
v —2e Ov = 5275 psf H+D = 309 fi
H = 279 ft Height of wall
Ultimate undrained bearing capacity, g .» Ka = 033
i " Pa = 103 fi Moment arm
Qyir=cN+o'y N q +‘2' yB N; Qur = 13,624 psf r we = 1545 fit Moment arm
7 ‘B = 1619 f
= HuLr o
ae="p¢ Qur = 5,450 psf 4 = 576 pef
W, 5.191  Ib/ft of wall Weight from traffic
Factor of Safety = 2.58 OK Woe = 80,204 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, g .« Bearing Capacity Factors for Equations (AASHTOQ)
‘ ' i Undrained Drained
uur=¢ NFWDN«J’EVBNr Qur = 13,624 psf N, 30.14 N, 30.14
p N, 18.40 N, 1840
—_ JULT
.qm =rs Qar = 5450 psf N, 22.40 N, 2240
Factor of Safety = 2.58 OK Eccentricity of Resultant Force Kern
e = 272 fi e<l/6 = 361 ft

Embankment fill
Embankment fill

Unit weight

Friction ang.
Unit weight Foundation soil
Cohesion Foundation soil
Friction ang. Foundation soil
Cohesion Foundation soil

Friction ang. Foundation soil

MSE-BearingCapacity-Ramp A - Sta 37+00{granular fill)(10-10-07) [MSE full Height}

10/10/2007 - 4:00 PM



SUBJECT  Client ~ QDOTS JOB NUMBER 0121-3070.03
Project  SCI823-0.00 (US 52 Ramp A), TR-75 SHEET NO. {3 oF 3

T
ftem  MSE Wall Stability(Sta 37+00) COMP.BY ~EWT  DATE 101007

CHECKED BY Bid pate fe-ry—20")

Based on 4.5' undercut beneath the bottom of leveling pad and replaced with comppacted mat'l
STABILITY OF MSE WALL

Assumptions: Wall Properties Fouﬁdational Soil Properties
1 Estimated height of embankment, H=27.9' H+D = F3309; - c = O psf»r - Cohesion
2 Ground water; Dw=0.0' Yemse = H120% ¢ = deg Friction angle
3 Traffic loading is neglected in resisting forces L = Wr = 240  psf Traffic loading
4 L factor Length factor-range (0.7 - 1.0)
5 | ¢ = Mk

Thrust: P, =Ka[-—12—sz -+-a)TH]

where; K =tan’(45 _Q) K, = 033 -
2 EMBANKMENT
P, = 21,353 Ibs per foot of wall - FILL
: H
Resistance: P, = W(u}) (Drained) T -t
. where; _{2 Ho= 039 !
B = E tan (¢) . ‘r"——"':—"'
OO R T R R R R R K&K\‘
P, = 28,071 Ibs per foot of wall L i 5 _f
USE THIS VALUE * . } °
W
L !
P, = L(c) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value _
p Calculated Required Resistance Against Sliding is | No Good
FS=— FS = 131 FS = 150 -

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

L = ' . L
XMm,mns 867,407 - Ib-fi IM , cisting = }GHL[E]
EMowrming = 232,534 Ib-ft M g = K|+ },Hz(£)+@ a2
2 3 2
. - Calculated Required Resistance Against Qverturning is OK
ZMmsi.sﬁn
FS = Sz & FS = 3.713 FS = 200

overtirmin g




T SUBJECT Client  ODCTY JOB NUMBER 0121-3070.03
@ D L Z Project  SCI-823-0.00 (US 52 Ramp A), TR-75 SHEET.NO. ) L OF 3Y
. Item MSE Wall Stability(Sta 37+00) COMP.BY . EWT DATE 10/40/07

. CHECKEDBY RW  DATE (/—¢ 7
Based on existing foundaton soils
STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=27.9' feet c = 1250 psf Cohesion
2 Ground water; Dw=0.0' 120+ 7} pef ¢ = deg Friction angle
3 Traffic loading is neglected in resisting forces L = 2163 feet wp = 240 psf Traffic loading
4 | Lfactor = | Length facior-range 0.7- 1.0
5 o = 30. deg Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

1
Thrust: P =K, [5 W LS W, H] TRAFFIC LOADING
¢ f 1
where;, K = tan®(45- < K, = 033 L/ .
2 EMBANKMENT /|
' Pas s REINFORGCED
P, = 21,353 Ibs per foot of wall FILL '}f__1:___ ot
,"—"f"‘ H
|
Resistance: P, = W(u) (Drained) T —fm
] . rl_....',......
. —
where; p*=tar(¢) Moo= 053 : !
*Note: . , N | 1 ‘
ote: for non-continuious reinforcement R s
P, = 42508 1lbs per footof wall oL : &5
Use Undrained Value ?W ! o
L :
P = L(C ) (Undrained)
P = 27,038  Ibs per foot of wall
USE THIS VALUE
p Calculated Required Resistance Against Sliding is
FS=-4 FS = 127 FS = 150

RESISTANCE AGAINST OVERTURNING

* Summation of Moments about point "0O" (base of wall).
* Traffic loading is neglected in resisting forces

VTV &

TMuing = 867407  Ib-ft M, = WL(gj
TMowrmming = 232534 bt My = Ko }Hz( H J ‘o H( H J
2 3 2
. SM Calculated Required Resistance Against Overturning is
FS = 77 T FS = 373 FS = 200




T SUBJECT  Client  ODOTS JOB NUMBER 0121-3070.03
@ Project” SCI-823-0.00 (US 52 Ramp A), TR-75 SHEETNO. . (= OF 3y

llem  MSE Wall Stability(Sta 37+00) COMP.BY EWT- DATE  10/10/07

Based on 4.5' undercut beneath the bottom of leveling pad and replaced with compacted mat'l

CHECKEDBY #£1J DATE /r-f_t--d‘7

STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=27.9 H+D =} 309 |feet ¢ = {“KOBEFpsf - Cohesion
2 Ground water; Dw=0.0' Yme =| 120 |pef ¢ =13 4 deg Friction angle
3 Traffic loading is neglected in resisting forces L = 2163 feet Wy = 240 psf Traffic loading
4 Lfactor = | 0:70% Length factor-range (0.7 - 1.0)
5 ¢ = 30 Friction Angie of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1 .. ' TRAFFIC LOADING
Thrust: P, =Ka|:E}H +a)TH:|
¢, e —
where; K, =tan 2 (45~-L) K, = 0.33 i
2 EMBANKMENT 1 |
P 21,353 1bs per foot of wail ' FILL !
= . !
= L p f,_-r-
] :I H
. ! !
Resistance: P, =Wi(u) ~ (Drained) T ——%
- . ;‘——-—"—- -
. P—® _
where; p*=ta r(d)) w = 058 | ! ! ‘
* . . ; ; : :
Note: for non-continuois reinforcement . T R R R RS \\\\\\\\Ex\\ LA
P, = 46518 Ibs per foot of wall . . _ 5
USE THIS VALUE ? ©
w
L i
P = L(C ) {Undrained)
P, = 0 lbs per foot of wall
Use Drained Value _
p Calculated ' Required Resistance Against Sliding is
Fs=-- FS = 218 FS = 150 :
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
IMeig = 867407 ot M e = 7"”‘(%)
TMommng = 232534 Ib-ft My = K. l,HZ(_EJM,r H(_’i]
2 3 2
’ M Calculated Required Resistance Against Overturning is
FS = T . FS = 373 FS = 200
ZM overtumin g




Item MSE Wall Bearing Capacity {Sta 37+50) COMP, BY EWT DATE 10/10/07
Full Ka, Left Wall CHECKEDBY f2 vJ DATE /fr-#%-d "

Based on existing foundation soils

T SUBJECT Client ODOTY JOB NUMBER 0121-3070.03
@ D L Z Project SCI-823-0.00 (US 52, Ramp A), Boring TR-75 SHEET NO. TA OF 3

BEARING CAPACITY OF A MSE WALL
Réf: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002)
Soil Properiies. '
TRAFFIC LOADING
YEMB = 120 pef Unit weight Embankment fill
" ! F Oemp = 30 deg. | Friction ang,. Embankment fill
EMBANKMENT (| YeoN = 120 . pcf Unit weight Foundation soil
FILL ’r‘ ' RE(Z ORE ° ¢ = 1250 psf Cohesion Foundation soil .
,f""z""' H ¢ = 0 deg Friction ang. Foundation soil
T T—_i__ c' = 0 psf Cohesion Foundation soil
P -—-_-7'_._]:__ o' = 28 deg.  Friction ang. | Foundation soil
= |
\\\\\\\\\\\?x\‘\\\‘—‘vir\%w\\\\ NN T\\\\\_\\\ ™ ?:\\\ Loads and Parameters
o] 5
e+ % = 240 psf Traffic loading
: w L=B = 2331 fi Length of MSE reinforcement
q . L i L factor = 0.7 Length factor-range (0.7 - I.d)
Effective Bearing Pressure . D = _ 3 ft Embedment depth
W +W, . Dw = 0 f Groundwater depth
& =T o, Ov = 5646 psf HeD = 333 f
H == 303 Height of wall
Ultimate undrained bearing capacity. g .» Ka = 0.33
[ " Pa = 1.1 Moment arm
Quur=cN+0, N, +E YBN,  aur = 6508 psf F Wt = 1665 ft - Momentarm
| B' = 17.49 ft
Gare = q,fi? Qoo = 2,639 psf y' = 576 pof
W, 5,594 Ib/ftof wall . Weight from traffic
Factor of Safety = 1.17 No Good Woe = 93,147 Ib/ftof wall Weight from MSE wall
Ultimate drained bearing capacity, ¢ .. Bearing Capacity Factors for Equations {AASHTO)
1 Undrained Drained
Wir=cNATONASYBN, g = 10966 psf- N, 5.14 N, 25.80
doer N, 1.00 N, 1472
.qA = Fs Qar = 4386 psf N, 0.00 N, 1672
Factor of Safety = 1.94 No Good Eccentricity of Resultant Force Kern
e = 291 ft e<l/6 = 3.89 ft

MSE-BearingCapacity-Ramp A - Sta 37+50 (let)(10-10-07) [MSE full Height] 10/10/2007 - 3:38 PM



T SUBJECT Client 0DOT9 JOB NUMBER 0121-3070.03
ﬁ?DI ’ 2 ’ Project SCI-823-0.00 {US 52, Ramp A), Boring TR-75 SHEET NO. o 7 OF 34

ltem MSE Wall Bearing Capacity (Sta 37+50) COMP.BY .~ EWT . DATE 1010/07
Full Ka, Left Wall CHECKEDBY 3w DATE s/-1-8"]

Based upon 4.5' undercut beneath base of leveling pad and replace with compacted granular fill

BEARING CAPACITY OF A MSE WALL _
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soit Properties )
TRAFFIC LOADING : _
f Yems = 120  pef - Unit weight Elﬁbankmenl fill
" / . Oemp = 30 deg.  Friction ang. Embankment fill
EMBANKMENT EI:: Yox = 120 pef  Unitweight . - Foundation soil
FILL ;"i"i’_" HEIZ OF:E ° c = 0 T psf ' Cohesion Foundation soil
’r,—-":—-' H ¢ = 30 deg. Friction ang. Foundation soil
T _':"Ll_—::'__: c' _ = 0 psf Cohesion Foundation soil
P ——_—;‘,_._J:__._. o' = '~ 30 deg. Frictionang. Foundation soil
' i | | |
\\\\\\\\\\\?R%x\ \Ljin‘-‘s\\\\\ NN j\\ NNNAN ‘r\( Loads and Param eters
o | D
e-— : Ui = 240 psf Traffic loading
W ' L=-B = 2331 fi Length of MSE reinforcement
. L L factor = 0.7 Length factor-range (0.7 - 1.0)
Etfective Bearing Pressure . D = 3 ft Embedment depth
o = W +W, . ) Dw = 0 ft Groundwater depth
v L—2¢ v = 5646 psf H+D = 333 fi _
H = 303 ft Height of wall
Ultimate undrained bearing capacity. g .. Ka = 033
’ t i Pa = 11.1° fi Moment arm
Qur=cN+07 NﬁEJ’B N Qur = 14463 pst . F Wt = 1665 ft Moment arm
‘ B’ = 17.49 ft
Gare = © Qu o= 5785 psf 7' = 576 pef
W, 5594 Ib/ftofwall  Weight from traffic
Factor of Safety = 2.56 OK Woe = 93,147 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations (AASHTQ)
. 1 Undrained A Drained
Ir=CNAToN A5V BN o = 14463 pst N 30.14° N, 30.14
doir N, 18.40 © N, 1840
"?A e = FS an = 5,785 psf N, 22.40 N, 2240
Factor of Safety = 2.56 OK Eccentricity of Resultant Force Kern
e = 291 ft e<l/6 = 3.89 ft

MSE-BearingCapacity-Ramp A - Sta 37+50 {lefty(granular fill)(10-10-07} [MSE full Height] . 10/10/2007 - 3:27 PM



SUBJECT Client  ODOT9 JOB NUMBER 0121-3070.03

Project  SCI-823-0.00 (US 52 Ramp A), TR-75 SHEET NO. Y3 OF 22U
Item MSE Wall Stability(Sta 37+50) COMP. BY EWT DATE 10/10/07
Full Ka, left wall CHECKEDBY i~ DATE /It =)
Based on existing foundation soils
STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=30.3' H+D =| 333 |feet c =1 1250 |psf Cohesion
2 Ground water; Dw=0.0' Ymse =1 120 jpcf ¢ = 28  ldeg Friction angle
3 Traffic loading is neglected in resisting forces L = 2331 feet wp = 240 psf Traffic loading
4 L factor . Length factor-range (0.7 - 1.0)
5 . o = Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
| I TRAFFIC LOADING
Thrust: P, =K"[E}H +a)TH]
¢ | | | ! | _
_where; K= tan*(45 - <) K, = 033 L/ .
2 EMBANKMENT /|
: : = REINFORCED
= : FILL '
P, 24,593 lbs per foot of wall "L"i—-' ‘ rofe .
,’ ! H
. ) |
Resistance: P, = W(u) (Drained) T ——=
] 1
]
here; * = = 053 ! '
) e — *
‘Note: for non-continuous reinforcement TR, \\‘(,\ \\\V:\\\\\\ o cmaBenidaas
P, = 49,368  1bs per foot of wall ¢ : RN
Use Undrained Value ? o
w
. L |
P, = L(c) (Undrained)
P, = 29,138 lbs per foot of wall
——— =
USE THIS VALUE
p Calculated Required Resistance Against Sliding is
F§s=—- FS = 118 FS = 150
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
TMuing = 1,085,625 Ib-fo M= ,HL(%)
ZMOWMMB = 287‘624 Ib-ﬁ ZMm'rrmmim = Ku l }Hz(i) + @H(i
2 3 2
M Calculated Required Resistance Against Overturning is
FS = L . FS = 377 FS = 200
ZM erTieTien g
o e g




JOB NUMBER 0121-3070.03

% SUBJECT Client ODOTY
! I ,2 ; Project*  SCI-823-0.00 (US 52 Ramp A}, TR-75 ~

ltem  MSE Wall Stability(Sta 37-+50)

SHEET NO. 1 o 3 L

COMP.BY  'EWT :

Full Ka, left wall

Based on 4.5 undercut below the bottom of leveling pad and replace with compacted mat'l

STABILITY OF MSE WALL

RESISTANCE AGAINST SLIDING ALONG BASE

Assumptions: Wall Prope Foundational Soil Properties
1 Estimated height of embankment; H=30.3' H+D = “33 feet c = ® psf ' - Cohesion
2 Ground water: Dw=0.0' Fmse = [F | pef ¥ = R U deg Friction angle
3 Traffic loading is neglected in resisting forces L Ifeet Wy = 240  psf Traffic loading
4 L factor ( ) - Length factor-range (0.7 - 1.0)
5 , o = Pm0: Friction Angle of Embankment Fill

Thrust: P =K, [%;'Hz + a)TH:|

TRAFFIC LOADING

where; K =tan2(45—¢) ‘K, = 033

2 EMBANKMENT
P, = 24,593  ibs per foot of wall - FILL
Resistance: P = W(i) (Drained) T —f=
9 -
P——f _
where; 0= (__3%_] tan (¢) uo= 039 K
'
P, = 32,601 Ibs per foot of wall A
USE THIS VALUE
P.=1(c) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value 7 .
. Calculated Required Resistance Against Sliding is
FS= 3 FS = 133 FS = 150 :

RESISTANCE AGAINST OVERTURNING -

* Summation of Moments about point "O" (base of w'all).
* Traffic loading is neglected in resisting forces

TMeismg = 1,085,625 1o EMmmﬁﬁL@J
TMoonmig = 287,624 Ib-ft sm . —k|L sz( H )_+ o u{ L
® 2 3 2
SM . Calculated Required Resistance Against Overturning is
FS = SA7 =T FS = 3T FS = 200

overtumtin g

DATE 101007
CHECKEDBY (W DATE (rd-07




SUBJECT Client ~ 0DOTS JOB NUMBER 121-3070.03

Project  SCI-823-0.00 (US 52 Ramp A), TR-75 SHEET NO. 20 OF i~
ltem  MSE Wall Stability(Sta 37+50) COMP.BY . EWT  DATE 101007
Full Ka, left wall CHECKEDBY #1J DATE ¢t/-rS$-47)

Based on 4.5' undercut below the bottom of leveling pad and replace with compacted mat'l
STABILITY OF MSE WALL

Assumptions: Wall Properties
Ty

s

Foundational Soil Properties

EAT

1 Estimated height of embankment; H=30.3' H+D = ¢ = paloxiipsf Cohesion
2 Ground water; Dw=0.0" ¢ = ME#0Fiideg  Friction angle
3 Traffic loading is neglected in resisting forces wr = psf Traffic loading
4 ' Length factor-range (0.7 - 1.0)
5 . Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
Thrust. P, =K, B W + o, H jl TRAFFIC LOADRE
¢ | | _
-where; K =tan 2(45-2) K, = 033 3_.../ :
, 2 _ EMBANKMENT /|
P, = 24503 Ibs per foot of wall | TR REINFORCED
s ZONE
_ r’——é—-— H
. oo
Resistance: P, = W(u) (Drained) T ——=——
.—.———— [N
P - ]
where; e = tar(d) (m = 058 ;/ !
. : fsnm—
*Note: for non-continuous reinforcement H | ﬁ
ENNANNRANNNT SN ST AN ANUNNSNNNNNENNNNNNN N
P, = 54,025  Ibs per foot of wall ‘ : L L o7
USE THIS VALUE ? P
w
L .
- Fo= L(c) ~ (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
p Calculated Required Resistance Against Sliding is
Fs=-- FS = 220 FS = 150

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

TMougsig = 1,085,625 Ib-ft M, = },HL[,IZ;J
IMowaming = 287,624 Io-R M,y e = KB Hz( % ) o H[ % H

l SM Calculated Required Resistance Against Overturning is
FS = A7 e FS = 377 FS = 200

overtumin g




;&L“:);DL Z SUBJECT

Client QDOT9

Project SCI-823-0.00 (US 52, Ramp A}, Boring TR-75

Item MSE Wall Bearing Capacity {Sta 37+50)

Full Ka, right wall

Based on existing foundation soils

JOB NUMBER 0121-3070.03
. SHEETNO. 2/ OF g
COMP.BY ~ EWT -DATE 1011007

CHECKEDBY 1y DATE fy—/s--27)

BEARING CAPACITY OF AMSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Soil Properties
TRAFFIC LOADING
Yeme | = 120 pcf ' Unit weight Embankment fill
Oem = 30 deg. Frictionang.  Embankment fill
EMBANKMENT Yox = 120 pcf - Unitweight _  Foundation soil
FILL c = 1250 psf Cohesion Foundation soil
H ] = 0 deg.  Friction ang. Foundation soil
T ;oo c' = 0 psf Cohesion Foundation soil
P— 1. o = 28 deg.  Friction ang. Foundation soil
N \\\\\\\\’.‘ 3N ‘%‘}\‘ NNNNNN \\T\ NANNNN N . Loads and Parameters
o | D ] |
e+ (g = 240  psf Traffic loading
W L=B = 798 ft Length of MSE reinforcement
L Lfactor = 084 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure .. D = 3 ft Embedment depth
_W+W,. Dw = -0 ft Groundwater depth
v L-"2e¢ Ov = 1,748 psf H+D = 95 ft
A H = 65 ft Height of wall
Ultimate undrained bearing capacl ukt Ka = 033
' 1 [ Pa = 31667 fi Moment arm
Guur=cN+0, N, +'2'};B N o quw = 6598 psf MWt = 475 fi Moment arm
Gour B' = 630 ft
Fare= "po Qui = 2,639 psf 7' = 576 pecf
W, 1,915 Ib/ft of wall Weight from traffic
Factor of Safety = 3.77 OK Woe = 9,097 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, q ,, Bearing Capacity Factors for Equations - (AASHTQ)
. ) Undrained Drained
Qur=c N+ TN A7VBN, g0 = 5577 pst N, 5.14 N, 25.80
dois N, 1.00 N, ‘1472
.‘hu.: Fs Qae = 2,231 psf N, 0.00 N, 1672
Factor of Safety = 3.19 OK Eccentricity of Resultant Force Kern
e = 0.84 ft e<l/6 = 1.33 ft

MSE-BearingCapacity-Ramp A - Sta 37+50(right)(10-10-07) [MSE full Height]

10/10/2007 - 3:39 PM




SUBJECT

Client  ODOTY JOB NUMBER 0121-3070.03

Project  SCI-823-0.00 (US 52 Ramp A), TR-75 SHEET NO. o= OF 7

Item MSE Wall Stability{Sta 37+50) COMP.BY . EWT DATE 1010107
Full Ka, right wall CHECKEDBY (314 DATE //~1—27

Based on existing foundation soils

STABILITY OF MSE WALL

Assumptions:

1 Estimated height of embankment, H=6.5'
2 Groung water; Dw=0.0'
3 Traffic loading is neglected in resisting forces

Wall Propertics

H+D = | IOL N fect
7mse = m pcf

L = 798 feet

Foundational Soil Properties

Cohesion
Friction angle

c = ﬂm pSf
= PRSI dee
240

psf Traffic loading

RESISTANCE AGAINST OVERTURNING

4 L factor Length factor-range (0.7 - 1.0)
5 ¢ = JJECEMcez  Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
Thrust: P =K, I:% A+, H} “TRAFFIC LOADING
- where; K =tan 245 - 2) K, 0.33 L
i 2 EMBANKMENT /|
P, = 2,539  Ibs per foot of wall FILL i)
_ - e
Resistance: P, = W(u) (Drained) T —-jf"i—*
— ,’ ]
. where; . (_;__] tan () 7] 0.36 P j'__—ii_—
TR \\,{’f\\ AN
P, = 3,184 Ibs per foot of wall ¢ L
USE THIS VAE-UE
P. = L(c) (Undrained)
P, = 9,975 Tbs per foot of wall
T Use Drained Value .
p Calculated Required Resistance Against Stiding is | No Good
FS =;: FS = 125 FS = 150

* Summation of Moments about point "0O" (base of wall).

* Traffic loading is neglected in resisting forces

ZI\Amtining = 36,298 Ib-ft EMrﬂi.Hiﬂg =
ZMovming = 9!233 lb-ﬁ EMuwrmrnirg
Caléulatcd Required
FS E‘[‘J.r-tzs‘r':.‘z‘il'rg _ —
= e—————=— FS§ = 393 FS = 2.00
M

overumin g

s[5l 2]

Resistance Against Overturning is

lt




&}3 D L Z SUBJECT Client  ODOTY JOB NUMBER __ 0121-3070.08
: Project’ SCI-823-0.00 (US 52 Ramp A), TR-75 SHEET NO. 2% OoF 3k
. llem  MSE Wall Stability(Sta 37+50) COMP.BY EWT  DATE  10M0A07
Full Ka, right wall CHECKED BY Q‘l,\f DATE fr-i4—¢@ 2
Based on existing foundation soils -
STABILITY OF MSE WALL _
Assumptions: , Wall Properties Foundational Soil Pfoperties
1 Estimated height of embankment; H=6.5' | feet c : - Cohesion
2 Ground water; Dw=0.0' ' cf ¢ g2 Friction angle
3 Traftic loading is neglected in resisting forces L = 798 feet Wy = 240 | psf - Traffic loading
4 Length factor-range (0.7 - 1.0)
5 Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

Thrust: P, =Ka|i%}Hz +aJTH:|

TRAFFIC LOADING

EMBANKMENT
FILL .

~

where; . K =tan*(45- ﬂ) K. = 033
‘ 2
P, = 2,539 Ibs per foot of wall
Resistance: P = W{u) {Drained)
. where; 1* = tar(o) M = 053
*Note: for non-continuous reinforcement '
P, = 4,822 lbs per foot of wall
USE THIS VALUE
F, = L(t') (Undrained)
P, = 9,975  1bs per foot of wall
Use Drained Value .
Calculated Required
F
Fs=3 FS' = 190 F§ =

1.50

RESISTANCE AGAINST OVERTURNING -

Resistance Against Sliding is

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

vertirin g

ZI\'drzziisting = 36,298 Ib-ft -
IMoveruming = 9233  Ib-ft
. . Calculated Required
ZMm.\'i.wing
FS = FS = 393 FS = 200
M

EMrexl'.mng = WL[_]

ZMavcrrumirg = Ka|:l ;H 2("{:{].-’- @H(i)}

L
2

2 3 2

Resistance Against Overturning is




TEY SUBJECT Client 0ODOT9 JOB NUMBER 0121-3070.03 '
@:} DL Z ~ Project SCI-823-0.00 (US 52, Ramp A) SHEET NO. Y oF 3
- Item Bearing Capacity (Sta 38+00 LT), Boring TR-75 COMP. BY EWT DATE 10/10/07
0.21(H+D) overlapping, Ka = 0.2K ' CHECKEDBY P/ DATE satr-J7

rd

Based on existing foundation soils
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editjon, 2002)
Soil Propetties

TRAFFIC LCADING

BERN ,
2 AT |
— - |

YREN = 1 20 pcf . Unit weight Embankment fill
34 deg. Friction ang. Embankment fili
120 “pef  Unit weight Foundation soil

— c = jéSO. ‘psf Cohesion Foundation soil
/AEINéRGED H ] = o 0 _deg. Friction ang. Foundation soil
/ }nzia_ / /g c' = ;: -0 psf Cohesion Foundation soil
¢ = ;28 -deg. Friction ang. .  Foundation soil

|
i Loads and Parameters

ﬂm%muu IR
[N
| W

N

=S

///.//E/// #
=

o T D - »
e_.
L=B

i

240 psf Traffic loading

q ' W = 2604 fi  Lengthof MSE reinforcement
' . L Lfactor = 0.7 . Length factor-range (0.7 - 1.0)
Etfective Beating Pressure D = -3 ft Embedment depth
W, + WM SE . Dw = Q ft Groundwater depth
g = — 7 _ _ .
v L~2¢ ' v = 4,927 psf H+D = 372 . ft
. H = 342 ft Greatest height of dobule wall
Ultimate undrained bearing capaci akt . Ka = 0.06 Ka=(..2*K due to overlap
| [ Pa = 124 ft Moment arm
Quur=cN+0, N, +ErB N qur = 6508 psf W = 186 ft Momentarm
v ' B = 2436 ft
q - ULT q _ —yt — 57 6 f
ALL FS aL = 2,639 psf 7 = . pc
W, 6,250 Ib/ft of wall " Weight from traffic
Factor of Safety = 1.34 No Good Wme = 116,243 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, q .. Bearing Capacity Factors for Equations
. ' ] _ Undrained Drained
Gur=C N AT N VBN, g e = 14515 pst N, 5.14 N, 25.80
N, 1.00 N, 1472
= quer N ‘
AL = Tpe Q. = 5,806 psf 9 0.00 7 N, 16.72
Factor of Safety = 295 - OK Eccentricity of Resultant Force Kern
e = 0.59 fi e<l/6 = 4.34 ft

MSE-BearingCapacity-Ramp A- Sta 38+00 LT (10-10-07} [MSE non-coped] 10/10/2007 - 11:14 AM




SUBJECT  Client ODOTY , JOB NUMBER 0121-3070.03
)D I : 2 ’ Project SCI-823-0.00 (US 52, Ramp A) "SHEETNO. 34~ OF 32\
ltem Bearing Capacity (Sta 38+00 LT), Boring TR-75 COMP.BY * EWT DATE 10/10/07

0.21(H+D) overlapping, Ka = 0.2K CHECKEDBY B iJ OATE /-5
Based upon 4.5' undercut below base of leveling pad and replace with compacted granular material

BEARING CAPACITY OF A MSE WALL _
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2Q02}
Soil Properties _ .

TRAFFIC LOADING

! ‘ ‘ ‘ L ' Yeew = "' 120 pct Unit weight  Embankment fill
/ / e prd RN = 34 deg. Friction ang. Embankment fill
= 5 - : -
/ // /,E YroN = +.120 pcf Unit weight *~  Foundation soil
/ / — c = .0 -psf Cohesion Foundation soil
D / /% H ] = 30 deg. Friction ang. -  Foundation soil
- B c =" 0 psf Cohesion Foundation soil
/ e e g ¢’ = 30 deg.  Frictionang. Foundation soil
e

/////////,ly/, 7 77 7 7] Loads and Parameters

O .
L e - D Wy = 240 psf  Traffic loading
q _ | L=B = 2604 fi Length of MSE reinforcement

W
L L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure ' D . = 3 fi Embedment depth
_ Wr + W, Dw = 0 ft Groundwater depth
O =T 5, Oy = 4927 psf HD = 312 - 7
H = 342 ft Greatest height of dobule wall
Ultimate undrained bearing capacity, g .« Ka = 0.06 Ka=0.2*K due to overlap
1 ' T Pa = 124 ft Moment arm
yr=CN+0y NﬁEV‘BM o Qur = 19,217 psf ' M Wt = 18.6 ft Moment arm
doir B' = 2486
Qaer="pg Guo = 7,687 psf y' = 516 pef
| W, 6,250 Ib/fftofwall  Weight from traffic
. Factor of Safety = 3.90 0K Woe = 116,243 1b/ft of wall Weight from MSE wall
Ultimate dralned bearing capacity, g .. Bearing Capacity Factors for Equations
‘ | ' Undrained Drained
Gur=CN o+ N 45PBN, g = 19217 psf N, 3014 N 3014
doin N, 18.40 N, 18.40
J L
.qm =rs duu = 7,687 psf N.. 22.40 N, 2240
Factor of Safety = 3.90 OK Eccentricity of Resultant Force Kern
e = 0.59 ft e<l/f = 4,34 ft

MSE-BearingCapacity-Ramp A- Sta 38+00 LT granutar fill (10-10-07) [MSE non-coped} 10/10/2007 - 11:19 AM



T SUBJECT  Clien  ODOTY JOB NUMBER 0121-3070.03
@ D L Z Project  SCI-823-0.00 (US 52, Ramp A) SHEET NO. 2y OF Y
. ltem  MSE Wall Stability (Sta 38+00, LT),TR-75 COMP.BY . EWT  DATE 104007
0.21(H+D) overlapping; Ka=0.2K CHECKEDBY gW DATE [/—(1+ 4

Based on existing foundation soils

Foundational Soil Properties

4 Ka=0.2K due to reinforcing strap overlapping L factor =
5 b =

STABILITY OF MSE WALL
Assumptions: Wall Properties
1 Estimated height of embankment; H=34.2 H+D = feet
2 Ground water; Dw=0.0' Yense = BRI20MR pcf
3 Traffic loading is neglected in resisting forces L = 2604 feet W =

Cohesion
Friction angle

¢ = 75088 psf
¢ =} 2SI dep

psf

240

Traffic loading

Length factor-range (0.7 - 1.0)
Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P =K, [%)/Hz +f0rH]

where, g _ 202045 — f Ka = 0.07
a ( 2) /
Pa = 6,437  lbs per foot of wall
' : R"‘m/FC"‘ ED
Resistance: P, =W(u) (Drained) pd H
—_—— /UNI:
® .. : o
where; W= [3] tan ($) il 0.3 /
|
WA i = i v
P, = 40,685 Ibs per foot of wall + }
O
Use Undrained Value L e T A D
T
P, =L(c) (Undrained) wW
P, = 32,550 lbs per foot of wall L
USE THIS VALUE
Calculated Required Resistance Against Sliding is
AS = £r FS§ = 5.06 FS = 1.50
F, .

RESISTANCE AGAINST OVERTURNING

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

M qisting = 1,513,478 Ib-ft
I M verruming 83,695 Ib-fi
. SM Calculated Required
FS = e FS = 18.08 FS = 200
M

overturnin g

L
EMrﬂining = WL[_J

2

1 H H
ZMavermrm'rg = Ka |i'-2— #12(—3_) + COTH(—'Z—)]

Resistance Against Overturning is




SDLZ

Client 0DOTY

Project SCI-823-0.00 (US 52, Ramp A)

ltem Bearing Capacity (Sta 38+00 RT), Boring TR-75
0.31{H+D) overlapping, Ka = 0.0K

Based on existing foundation soils

JOB NUMBER 0121-3070.03

"SHEETNO. 27 OF 34

COMP.BY - .EWT DATE 10/10/07

CHECKEDBY 2 ¢ DATE /l"(_h-&)?

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edltlon,.2002}
Soil Properties
TRAFFIC LOADING '
I i ‘ ‘ ‘ ‘ TREn = 120 pef  Unit weighti " Embankment fill
/ / £ dren = 34 deg.  Frictionang. Embankment fill
/ % YrON = 120 pef ‘. Unit weight - Foundation soil
/ / // // E c = .1250 psf Cohesion Foundation soil
AEIM-/ BCED / = H o} = . 0 deg Friction ang. Foundation soil
A ¢’ = Q- psf Cohesion Foundation soil
/ Z / % o' = _ 28 deg. Friction ang. Foundation soil
P4
| _E
TP, ,+//, LTI 4 Loads and Parameters
®) g
L o D &, = 240 psf  Traffic loading
| W L=B = 1533 ft Length of MSE reinforcement
L ~ Lfactor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure ' D = 3 f Embedment depth '
W+ W, Dw = 0 ft Groundwater depth
O, =TS, Oy = f H«D = 219 fi '
[ —2¢ v = 2,868 ps + = .
H = 189 ft
Itimate undrained bearing capacity, g . Ka = 000 Ka=0.0*K due to overlap
1 ' FPa = 73 ft Moment arm
Q= eN OO N VBN - dar = 6598 pst CWt = 1095 Moment arm
a B’ = 1533 fi
—_ HdULT '
Far ™= Fs Que = 2,639 psf Y = 576 pcf
W, 3,679 Ib/ft of wall Weight from traffic
_Factor of Safety =  2.30 No Good W.. = 40,287 Ib/ftof wall Weight from MSE wall
Uitimate drained bearing capaci o Bearing Capacity Factors for Equations '
. | Undrained _ Drained
Gur=CN OO NA2YBN,  qur = 9,926 pst N, 5.14 N, 25.80
N 1.00 N, 1472
_ Yuet q q
Tare="pg Que = 3,970 psf N, 0.00 N, 16.72
Factor of Safety = 346 OK Eccentricity of Resultant Force Kern
e = 000 ft e<l/b = 256 f

MSE-BearingCapacity-Ramp A- Sta 38+00 RT (10-10-07) {MSE non-coped]

10/11/2007 - 11:20 AM



ltem  Bearing Capacity (Sta 38+00 RT), Boring TR-75 COMP. BY EWT DATE 10A0/07
0.31(H+D) overlapping, Ka = 0.0K CHECKEDBY 14 tJ DATE /H-(B=d 7

T SUBJECT Client 0QDOTY JOB NUMBER 0121-3070.03 :
I%ﬁDl ' z ’ Project SCI-823-0.00 (US 52, Ramp A) SHEET NO. v 4 oF 3 |7

Based upon 4.5' undercut below base of leveling pad and replace with compacted granular material
BEARING CAPACITY OF A MSE WALL
Retf: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties '

TRAFFIC LOADING

‘ Y YREN = - 120 ' pef Unit weight Embankment fill
/ / / / | Oreny = '34 deg.  Friction ang. Embankment fill
/ Yron = ‘1 20 . pef Unit weight Foundation soil
P e / < g c = 0 psf Cohesion Foundation soil
AIEIN‘I-/ BCED / H ¢ = 30 - deg.  Friction ang. Foundation soil
= ¢’ = -0 ‘psf Cohesion Foundation soil
/ e / % Y = 30 deg.  Frictionang. ~ Foundation soil
Il ,L/, T § °F~~|  Loads and Parameters
L ec_)_i__T D- 0 = 240  psf Traffic loading
q | W 1=B = 1533 ft  Lengthof MSE reinforcement
- L - L factor = . 0.7 Length factor-range (0.7 - 1.0)
Effective Beaﬂng Pressure D = 3 ft Embedment depth
o = W +W,. o — e , Dw .=_ o ft Groundwater depth
v L—2e v = . psf H+D = 219 - fi
H = 188 ft
Ultimate undralned bearing capaci alt Ka = 000 Ka=0.0*K due to overlap
| - M Pa = 73 fi Moment arm
Quur=cN A0, N, +EVB N qur = 13,069 psf F Wt = 1095 ft Moment arm
B' = 1533 fi
Taee = q,'.ifgr Quu = 5228 psf ' = 576 pef |
W, 3,679 Ibfftof wall Weighi from traffic
Factor of Safety = 4.56 OK Wi = 40,287 lb/ft of wall Weight from MSE wall
Ultimate drained bearing capacity. g .. ' Bearing Capacity Factors for Equations
| Undrained Drained
Qur=¢ N+ N ATVBN, o = 13,069 psf N, 30.14 N, 30.14
doir N, 18.40 N, 18.40
.fh. w="p¢ Q. = 5228 psf N, 22.40 . N, 2240
Factor of Safety = 4.56 OK Eccentricity of Resultant Force Kern
€ = 0.00 ft e<l/B = 2.56 ft

MSE-BearingCapacity-Ramp A- Sta 38+00 RT grandlar fill (10-10-07) {MSE non-coped) 10/11/2007 - 11:21 AM




T SUBJECT Client  ODOTY ' _ JOB NUMBER 0121-3070.03
L@%D Project’ SCI-823-0.00 (US 52, Ramp A) siEETNO. . 29  oF gy

. ’ Item MSE Wall Stability (Sta 38+00, RT),TR-75 COMP.BY ~ EWT DATE 1010107
0.31(H+D) overlapping; Ka =0.0K CHECKEDBY @t~ DATE ~ /¢t~ J)

Based on existing foundation soils .
STABILITY OF MSE WALL .
Assumptions: _ Wall Properties Foundational Soil Properties
1 Estimaled height of embankment; H=18.9'

c = ﬂg‘@ psf Cohesion
2 Ground water; Dw=0.0' ¢ - BW0eiMdeg  Friction angle
3 Traffic loading is neglected in resisting forces Wy = 240  psf - Traffic loading

4 Ka=0.0K due to reinforcing strap overtapping / Length factor-range (0.7 - 1.0)
5 , ¢ = EBe30@@deg  Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE

: 1 : . TRAFFIC LOADING
Thrust: P =Ka[EYH2 +a)rH] , _ :
whete; g _nas_ 8y Ka = 000 Lt r v ¥ 1
“ 2
Pa = 0 1bs per foot of wall
Resistance: P, = W(u) (Drained)

. where; = (%J tan (6) B = 036

P, = 14,101  Ibs per foot of wall

USE THIS VALUE

P = L(C) {Undrained)
P, = 19,163 Ibs per foot of wal}

Use -Drained Value )

Calculated Required “Resistance Against Sliding is
Fs =L - §s - o1vir FS = 1.0 '
FO

ES =82, 7,51 duntv be>0.0
RESISTANCE AGAINST OVERTURNING -

* Summation of Moments about point "O" (base of Wall).

* Traffic loading is neglected in resisting forces

L Mesisting = 308,802 ._lb-ﬂ EM o iting = ;/HL(—;'-)
ZMOVth = 0 1b-ﬁ Z'A4rw¢3r.n.rr.-u' = Ka lﬂz(EJ-'_ wTH[E]
® 2 3 2
. SM Calculated Required Resistance Against Overturning is
FS = S/ EETE . FS = #DIVA! FS = 2.00

overtumin g FL-S = o . ES 7(5‘ A&o’# {{‘L—ZO.O




Client

0DOT9

Project SCI-823-0.00 (US 52, Ramp A)

KDLZ

Item

Bearing Capacity (Sta 38+50 LT), Boring B-33

0.18{H+D) overlapping, Ka = 0.2K

JOB NUMBER 0121-3070.03 .
SHEET NO. S0 OF 3
COMP, BY EWT DATE 1010407
CHECKEDBY g4J DATE /r -1J~-aJ7

Based on existing foundation soils

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

TRAFFIC LOADING

-

A
P
8 H
/ L =
L //,IV//’// o’ o
L—C D -
e _.
' W,
® L
Eftective Bearing Pressure
g = u’r + WMSE
v = L -2 Oy = 4251 psf
Ultimate undrained bearing capaci ult
t 1 )
i=cN+a, N, +EVBM Qur = 9,168 psf
.. duer
Gart = FS Que = 3,667 psf
Factor of Safety = 2,16 No Good
Ultimate drained bearing capacity, g .,
1 ] l
qULT=CN('+O-DN¢+5rBN." Qur = 14671 pSf
q
.q,.u. = Que = 5868 psf
Factor of Safety = 3.45 OK

Soil Properties

Teen = 120 pef Unit weight

Orew = 34 deg.  Friction ang.
Yeon = 120 . pef  Unit weight

c = 1750 psf Cohesion

o = "0 'deg. Frictionang,

¢ = 0 psf Cohesion

¢’ = 29 dep.  Friction ang.

Loads and Parameters

Wy = 240 psf Traffic loading
L=B = 2226 f Length of MSE reinforcement
L factor = 0.7 Length factor-range (0.7 - I.Oi
D = 3 fi Embedment depth
Dw = 0 ft Groundwater depth
H+D = e fi
H = 288 fi Greatest height of dobule wall
Ka =. 0.06 Ka=0.2*K due to overlap

" Pa = 106 ft Moment arm
Wt = 159 # Moment arm

B = 2124 f
1A = 576 pef
W, 5,342 Ibfftofwall . Weight from traffic
Wi = 84944 [b/ft of wall Weight from MSE wall

Bearing Capacity Factors for Equations

Undrained Drained

N, 5.14 N. 27.86
N, 1.00 N, 644
N, 0.00 N, 19.34

Eccentricity of Resultant Force Kern

05t f

e =

e<l/6 =

Embankment fill
Embankment fill
Foundation soil
Foundation soil -
Foundation soil
Foundation soil

Foundation soil

371 ft

MSE-BearingCapacity-Ramp A- Sta 38+50 LT {10-10-07) {MSE non-coped)]

10/10/2007 - 3:13 PM



ﬁ&% D L Z SUBJECT

Client  ODOT9 JOB NUMBER 0121-3070.03

Project SCI-823-0.00 (US 52, Ramp A} : . SHEET NO. / - OF 3 Y
[tem Bearing Capacity (Sta 38+50 LT}, Boring B-33 COMP.BY =~ EWT . DATE 101007
0.18{H+D) overlapping, Ka = 0.2K CHECKEDBY R1J DATE fr—yt—d 7

Based upon 4.5 undercul Below base of leveling pad and replace with compacted granular material
BEARING CAPACITY OF A MSE WALL

Ref: {AASHTQ; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Soil Properties

TRAFFIC LOADING
wen = 120 pef  Unitweight - Embankment fill
= Oreny = 34 deg. Friction ang.  Embankment fill |
% Yron = -120 pcf - Unitweight = - Foundation soil
= c = 0 psf Cohesion Foundation soil
H ] Co= 30 . deg. Frict_io_n ang.. Foundation soil
c = 0 psf Coheston Foundation soil
o' = 30 deg. Friction ang. Foundation soil
= e Z = 7¥~~]  Loads and Parameters
L O+ D- @, = 240 psf  Traffic loadi
e - 1 = Ps raj lCl oading
' L=B = 2226 fi Length of MSE reinforcement
WL Lfactor = 0.7, .Length factor-range (0.7 - 1.0)
Effective Bearing Pressure , - D = 3 ft Embedment depth
W +W, o Dw = -0 fi Groundwater depth
T e Oy = 4251 psf H&D = 318 f&
H = 288 fi Greatestlheight of dobule wall
Ultimate undrained Eearln capaci alt Ka = 0.06 Ka=0.2*K due to overlap
: l [ Pa = 10,6 ft Moment arm
Qur=cN+0, N, +57’B N aur = 16882 psf . M wt = 159 ft Moment arm
' B' = 2124 fi
FarL= q;;? - Que = 6,753 psf 7' = 576 pcf
W, 5,342 Ib/ftof wall = Weight from traffic
Factor of Safety =  3.97 0K Wne = 84,944 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capaci i Bearing Capacity Factors for Equations -
| Undrained Drained
=N AT N ATYBN,  r = 16882 pst N, 30.14 N. 30.14
i N 1840 N, -18.40
Ga="pg Qui = 6,753 psf N, 22.40 N, 2240
Factor of Safety = 3.97 OK Eccentricity of Resultant Force Kern
e = 0.51 fi e<liG = 3.71 ft

MSE-BearingCapacity-Ramp A- Sta 38+50 LT granular fill {10-10-07) {MSE non-coped) . 10/10/2007 - 3:13 PM




@ SUBJECT  Client  ODOTY JOB NUMBER 0121307003
LD 2 ,  Project  SCI-823-0.00 (US 52, Ramp A) SHEET NO. 32 OF QU

. ltem  MSE Wall Stability (Sta 38+50, LT),8-33 COMP.BY EWT  DATE 10110107
0.18(H+D) overlapping: Ka = 0.2K CHECKEDBY ZW DATE (/{0 7
Based on-existing foundation soils
STABILITY OF MSE WALL

Assumptions: Foundational Soil Properties
1 Estimated height of embankment; H=28.8' c = P7S0ME psf Cohesion
2 Ground water, Dw=0.0/ ¢ = EPOMBdeg  Friction angle
3 Traffic loading is neglected in resisting forces Wy = 240 psf Traffic loading

Length factor-range (0.7 - 1.0)
Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE

4 Ka=0.2K due to reinforcing strap overlapping
5

TRAFFIC LOADING

Thrust: P, =K, |:%}'H2 + o, H}

where; K =tan? (45 - f) Ka = 0.07 =
a 2 é
Pa = 4781 Ibs per foot of wall -
Resistance: P, = W{u) (Drained) £
. : 2 - 037 :
where; Cn= (Ejm ®) M 0.3 E
’ S
P, = 29,730  lbs per foot of wall .
USE THIS VALUE
P, =L(c) (Undrained)
P, = 38,955  Ibs per foot of wall
Use Drained Value _
Calculated Required Resistance Against Sliding is
s =2z FS = 622 FS = 150
F, )

RESISTANGE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).

* Traffic loading is neglected in resisting forces

TMiiing = 945429  Ib-f M,y = }J—[L(g)
TMowruming = 53,515 lb-fi M i = K. L[ H), H(ﬁ
2 3 2
. SM Calculated Required Resistance Against Overtuming s
FS = SAs EE® FS = 1167 FS = 200

overturnin g




SUBJECT Client 0QDOT9 JOB NUMBER 0121-3070.03
ﬁD I ’ 2 ’ Project -SCI-823-0.00 (US 52, Ramp A} - SHEET NO. 3% OF QY

ltem  Bearing Capacity (Sta 38+50 RT), Boring B-33 COMP.BY . . [EWT DATE 10/10/07
0.24(H+D) overlapping, Ka = 0.1K , CHECKEDBY _fwJ DATE [/~4-07

Based on existing foundation soils

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES. 17th Edition, 2002}
Soil Propetties '
TRAFFIC LOADING :
Y YeEN = 120 pef Unit weight Embankment fill
OreEn = 34 deg. Friction ang. Embankment fill
E Yon = 120 pef * Unit weight " Foundation soil
E ¢ = 1750 psf * Cohesion Foundation soil
= H o = AO deg. Friction ang. Foundation soil
g ¢’ =. 0 psf Cohesion Foundation soil
S o' = 29 deg. Friction ang. Foundation soil
= TP LL I Loads and Parameters
D- oy = 240 psf Traffic loading
L=B = 16.87 ft Length of MSE reinforcement
. L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure ' D o= 3 f Embedment depth
o = W +W, . Dw f "0 f Groundwater de.pth
v [ -2 v = 3208 psf H+D = 241 ft
. H = 211 . ft
Ultimate undrained bearing capaci ot Ka = 0.03 Ka=0.1*K due to overlap
' 1 F'Pa = 803 fi Moment arm
Gu=eN+ 0o NHTVBN  qur = 9168 pst - [ Wt = 1205 f  Momentarm
S B' = 1647 ft
QaL = q;igf Qur = 3667 psf 7' = 516 pef
W, 4,049 Ib/ft of wall Weight from traffic
Factor of Safety =  2.86 OK Woe = 48,788 Ib/ftof wall ‘Weight from MSE wall
Ultimate drained bearing capacity, ¢ .. Bearing Capacity Factors for AEquétions
] ) Undrained A Drained
Gur=CN AT N ATBN, g = 12,014 psf N, 514 N, 27.86
N, 100 N, ‘1644
qu = q,‘_i’; Guu = 4,806 psf N, 0.00 N, 19.34
Factor of Safety = 3.75 OK Eccentricity of Resultant Force Kern
e = 0.20 fi e<l/6 = 2.81 #

MSE-BearingCapacity-Ramp A- Sta 38+50 RT (10-10-07} [MSE non-coped) : 10/11/2007 - 11:19 AM



Oros. \ SUBJECT Client  0ODOTY JOB NUMBER 0121-3070.03
@ D L Z ‘ . Project  SC1-823-0.00 (US 52, Ramp A) SHEET NO. 34 OF %y
Item MSE Wall Stability (Sta 38+50, RT),B-33 COMP.BY . EWT DATE 10/10/07
0.24(H+D) overlapping; Ka=0.1K CHECKEDBY $iAJ DATE liad gl 7
Based on existing foundation soils

STABILITY OF MSE WALL
Wall Properticsm

Assumptions:

Foundational Soil Properties

o

1 Estimated height of embankment; H=21.1' H+D =} 24¢ ."l feet c = ;53| psf Cohesion
2 Ground water; Dw=0.0" Vomse = ho02086 pef ¢ = [Tr99&%1deg  Friction angle
3 Traffic loading is neglected in resisting forces L = 1687 feet wp = 240 psf Traffic loading
4 Ka=0.1K due to reinforcing strap overlapping L factor = § =03 : Length factor-range (0.7 - 1.0)
5 b = B ,g deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
Thrust: P =K [ly]_lz +@ H] TRAFFIC LOADING
— a a 2 r
where; 2 ¢ Ka = 0.03 ‘ Y ‘ "/ Y
» K =tan"(45-- B ' e
_ “ @5-2) e —
Pa = 1,219 _ Ibs per foot of wall -
' - ED
Resistance: P,=W(u) (Drained) H
; 2 = (.37 /
where; W= (5) tan (¢) M 0.3 / !
| A1__~
S e e v A
P, = 17,076  lbs per foot of wall
Q
USE THIS VALUE - Lo D
P, =L(c)  (Undrained) w
P, = 29,523  lbs per foot of wall L
Use Drained Value o
Calculated Required Resistance Against Sliding is
A =X s = 101 FS = 150
F, .

RESISTANCE AGAINST OVERTURNING

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

M eising 411,527 b M, = ,HL[:;;)
ZMovcﬂ'uming = 10’489 Ie-f EMom:um!rg = K" [% Wz (-gi—) + @H(%J]

SM Calculated Required Resistance Against Overturning is
FS = 77 e FS = 3913 FS = 2.0

overtumin g




MSE Wall Bearing Capacity and Stability Calculations
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54  BACK-TO-BACK WALLS Bttt 7

For walls which are built back-to-back as shown in figure 50, a modificd value of backfill thrust
influences the external stability calculations. As indicated in figure 50, two cases can be considered.

~® ForCasel, the overall base width is large enough so that each wall behaves and can be desi gned
independently. In particular, there is no overlapping of the reinforcements. Theoretically, if the
distance, D, between the two walls is shorter than:

D = H, tan(45°- ¢/2) : ' (55)

then the active wedges at the back of each wall cannot fully spread out and the active thrust is
reduced. However, it is assumed that for values of:

D >H, tan (45°-¢/2) = 0.5 H, : (56)
full active thrust is mobilized.

® For Case I1, there is an overlapping of the reinforcements such that the two walls interact. When

the overlap, Ly, is greater than 0.3 H,, where H, is the shorter of the parallel walls, no active

earth thrust from the backfill needs to be considered for external stability calculations. For

intermediate geometries between Case | and Case II, the active earth thrust may be linearly
interpolated from the full active case to zero. For Case Il geometries with overlaps greater than ‘

- 0.3 H,, L/H ratios for each wall as low as 0.6 may be considered. 0

Considering this case, designers might be tempted to use single reinforcements connected to both
wall facings. This alternative completely changes the strain patterns in the structure and results
in higher reinforcement tensions such that the design method in this manual is no longer
applicable. In addition, difficulties in maintaining wall alignment could be encountered during
construction, especially when the walls are not in a tangent section.

Based on a performance review, back-to-back walls with overlapping reinforcements may be
designed for static load conditions with a distance between parallel facing as low as L/H = 0.6,
where H is the height of each wall, and for conditions where the seismic horizontal accelerations
at the foundation level is less than 0.05g. For walls in more seismically active areas (up to 0.19g)
adistance of 1.1H, is presently recommended. For walls subjected to significant seismic loading
(up 10 0.40g) successful performance has been observed when the distance between parallel
facings was at least 1.2H,.

Justification of narrower back-to-back distances (< 1.1H,) between faces in seismically active
areas require a more detailed analysis be performed to include effects of potential non-uniform
distribution of scismic and inertial forces within the wall, as suggested by numerical studies and
not provided for in the present design methodology.

-178-
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BDLZ
o

Client 0DOT9

Project SCI-823-0.00 (US 52, Ramp B)

Iltem

MSE Wall Bearing Capacity (Sta 29+5C}, TR-68A

.Based on existing foundation soils

JOB NUMBER
SHEET NO.
COMP. BY
CHECKED BY

0121-3070.03

¢ OF 2

EWT DATE 10M1K7

Bi> DATE ¢7 -+ -07

BEARING CAPACITY OF A MSE WALL

Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

TRAFFIC LOADING

! | |

‘.I
£ /
EMBANKMENT ¢
' REI

I
1 .
FILL [ ORGED
[ ZONE
i H
T —“"f"""*-"'r ,
T
e .
P i
!
! = |

! "

ISR NN %:\‘x‘—*\
i

o D
e+

® -

SNNNNNN \\‘l\ NNNNNNN NN \:fr\

Effective Beai’lng Pressure
o o Wt Wi
v T L= 2e Oy = 3,634 psf

Ultimate undralned bearing capacity. g ..

RN PP
quu=CM+0an+EYBM Qar = 15,608 psf
_q
Trie="pg Quu = 6243 psf
Factor of Safety =  4.29 OK

Ultimate drained bearing capacity, g .,

1 A l
Tur=e Nt ToNe 7N s = 10761 pst.

— Quer
Gart = rS Quv = 4,304 psf
Factor of Safety =  2.96 OK

Soil Properties

Yems = 120  pef
. Yems = ' 30 .deg.
YEDN = 125 - pef
¢ = 3000 psf
o = 0 :dcg.
c' = 0 psf
o' = 30 deg.

Loads and Parameters

Bearing Capacity Factors for Equations

Undrained

N, 5.14
N, 1.00
N, 0.00 -

Unit weight
Friction ang.
Unit weight
Cohesion
Friction ang.
Cohesion

Friction ang.

Gy = 240 psf Traffic loading
I=B = 14.175 ft Length of MSE reinforcement
L factor = 0.7 Length factor-range (0.7 - 1.0)
D = - ft Embedment depth
Dw = 0 ft Groundwater depth
H+D = 2025 fi
H = 1725 fi Height of wall
~Ka = 0.33
i Pa = 6.75 ft Moment arm
fwt = 10125 i Moment arm
B' = 10.42 ft
A = 626 pcf
W, 3,402 IbfMftofwall - Weight from traffic
Wonse = 34,445 1b/ft of wall Weight from MSE wall

Drained

N. 30.14
N, 1840
N, 2240

Eccentricity of Resultant Force

e = .88 ft

Embankment fill
Embankment fill
Foundation soil
Foundation soil -
Foundation soil
Foundation soil

Foundation soil

(AASHTO)

Kern
e<l/B =

2.36 ft

MSE-BearingCapacity-Ramp B- Sta 29+50 {10-11-07) [MSE full Height]

10/11/2007 - 2:16 PM



TEQ SUBJECT  Cliem  ODOT9 JOB NUMBER 0121-3070.03
éé% I / Project  SCI-823-0.00 (US 52 Ramp B} SHEET NO. 5 oF
ltem COMP.BY  EWT DATE 1011107

MSE Wall Stability(Sta 29+50), TR-68A

" CHECKEDBY BJ DATE f?'/f—a"z

Based on existinig foundation s0ils .

STABILITY OF MSE WALL

Foundational Soil Properties

Assumptions: Wall Properties
1 Estimated height of embankment, H=17.25' HtD =| 2025 {feet ¢ = psf . Cohesion
2 Ground water; Dw=0.0" YVese =120 |pef ¢ = deg  Friction angle
3 Traffic loading is neglected in resisting forces L = 14175 feet Wy = 240 psf  Traffic loading
4 L factor = " 0.70%] Length factor-range (0.7 - 1.0)
5 . ¢ = pza30:.|deg”  Friction Arigle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1 ' TRAFFIC LOADING
Thrust P, =K, [-2-;4{2 +a)TH] <
¢ ! -
where; X =tan 2(45-15) K, = 033 L .
2 EMBANKMENT /!
P, = 9,723 lbsperfoot of wall FILL ,Lir*—
B . r;—-—{——— H
[
Resistance: P, = W(u) (Drained) T —— e
, fL_+—.
P— .}
. 2 - 1 |
where; o= (5] tan ($) M 0.39 ; : _
l \‘\T‘W’\Y\W‘, Q-\?QQQQ: DA QIQQQ-‘QQ‘
P, = 13,434  ibs per foot of wall ¢ L o T
USE THIS VALUE * D
W
L |
P, =L(c) (Undrained)
P, = 42,525  lbs per foot of wall
Use Drained Value
p Calculated Required _Resistance Against Sliding is | No Good
Fs=75 FS = 138 FS = 150 '

RESISTANCE AGAINST OVERTURNING °

* Summation of Moments about point "0" (base of wall).
* Traffic loading is neglected in resisting forces

£ M ining 244,131 Ib-fe szmfﬂ{L[fz:]
% Mqyermuming 71,043 Ibeft M, =K, l},HZ(ﬁJ»J, o H 2
® 2 3 2
SM - Calculated Required Resistance Against Overturning is
FS — ZM resisting FS = 3.44 FS = 2.00

overturnin g




’j§ SUBJECT  Client  ODOT9 JOB NUMBER 0121-3070.03 '
% D L Z . Project  SCI-823-0.00 (US 52 Ramp B) SHEET NO. A oF 2

' ftem  MSE Wall Stability(Sta 29+50), TR-68A COMP.BY EWT  DATE  10/11/07
CHECKEDBY BiJ DATE [/-td=0

Based on existing foundation soils

STABILITY OF MSE WALL

Assumptions: Foundational Soil Properties
1 Estimated height of embankment; H=17.25' c = Y00 Cohesion
2 Ground water; Dw=0.0" v = Friction angle
3 Traffic loading is neglected in resisting torces Wy = Traffic loading
4 70,4 Length factor-range (0.7 - 1.0)
5 6 = |w:30tideg  Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
. | TRAFFIC LOADING
Thrust: P, =Ka|:§7H +aJTH]
2 4 . | 1 _
where;, K = tan2(45— -2-) K, = 033 ] /
EMBANKMENT  /
- . REINFORGED
P, = 9,723 1bs per foot of wall FILL i
P T zoE
. - H
! [
Resistance: P, = W{n) (Drained) T ——=
o . e
where, p*=tand) m = 058 ; !
N o . I :
Note: for non-continuous reinforcement R R R R R R R ka
P = 19,978  lbs per foot of wall : h h 5T
USE THIS VALUE * ’ D
w
L i
P = L(C ) (Undrained)

P, = 42525 Ibs per foot of wall

Use Drained Value .
Calculated Required Resistance Against Sliding is

P
FS=F’ FS = 205 F§ = 130

RESISTANCE AGAINST OVERTURNING

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

ZMmsisling = 244.'31 Ib-ft Z‘Mresi.rrr'ng = WL(%J
IMoeruming = 71043 Ib-ft M N LT A TR
averturnig o 2 m 3 ajr 2
>M Calculated Required Resistance Against Overturning is
FS = —¥ _ FS§ = 34 FS = 200
M

overtmin g




Ty SUBJECT Client 0DOT9 JOB NUMBER 0121-3070.03
‘EﬁDI ZI Project -SC1-823-0.00 (US 52, Ramp B), Boring TR-69A SHEETNO. 7 OF =/

ltem  MSE Wall Bearing Capacity (Sta 32+00) COMP. BY - EWT DATE  10/11/07
. CHECKEDBY g1 DATE.(//(M?

Based on existing foundation sails

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editlon,'ZDDZ}
Soil Properties |
TRAFFIC LOADING _ '
Yemp = 120 pef Unit weight Embankment fill
. Yemp = 30 deg. Friction ang. Embankment fill
EMBANKMENT /| Yeou = 125 pef  Unitweight - Foundation soil
FiLL '." ,E c = 3000 psf " Cohesion Foundation soil
,""“:“" H ¢ = 0 deg.  Frictionang.  Foundation soil
T _—?;-_E_h ¢ = 0 psf Cohesion Foundation soil
P —**"'",J__-_ir.: o' = 30 deg.  Friction ang. Foundation soil
ENNNNNNN \\\?‘\\ \\\’\lé i SN \i\\\\\\\ \%-\ AN\ ;:\\. ' Loads and Parameters
OT i D ‘
e Wy = 240 psf Traffic loading
w L=B = 19.88 ft Length of MSE reinforcement
q L , L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure ! . D = 3 fi Embedment depth '
o = W, +W, N ) Dw i o ft Groundwater dejpth
v L —2e Ty = 394 psf H+D = 284 ft
H =  254. ft Height of wall
Ultimate undrained bearing capagity. g . Ka = 033 ' '
' | M Pa =. 94667 ft Moment arm
Qu=cN O N 4SVBN - dar = 15608 psf TWt = 142 ft  Momentarm
: . B = 1482 ft
Gacr = q;-LST Qur = 6,243 psf - 7' = 62.6 pcf
W, 4771 Ibfftofwall  Weight from traffic
_Factor of Safety = 3.19 OK Woe = 67,751 Ibiftof wall Weight from MSE wall
Ultimate drained bearing capacity. g Bearing Capacity Factors for Equations ' (AASHTO)
I . Undrained Drained '
Qur=C N+ N +VBN, = 13,846 psf N, 5.14 N. 30.14
o N, 00 N, 1840
. Garr. = Fs Qae = 5,538 psf N, 0.00 N, 2240
Factor of Safety = 2.83 OK Eccentricity of Resuitant Force Kemn
¢ = 253 fi e<L6 = 331 #

MSE-BearingCapacity-Ramp B- Sta 32+00({10-11-07) [MSE full Height] 10/11/2007 - 2:18 PM



g’ﬁﬂ SUBJECT  Client  0ODOTY JOB NUMBER 0121-307003
L 7 . Project SCI-8230.00 (US 52 Ramp B}, TR$9A SHEET NO. &2 OF o~

Item MSE Wall Stability(Sta 32+00) COMP.BY . EWT DATE 1011707
CHECKED BY QuJ DATE //fa——f/'?

Based on existing foundation soils

STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=25.4' H+D = feet c = psf Cohesion
2 Ground water, Dw=0.0' Vmse = JERIZCHN pcf ¢ = EEEGONMEdeg Friction angle
3 Traffic loading is neglected in resisting forces L = 19.88 feet Wy = 240 psf Traffic loading
4 L factor = ;‘ B Length factor-range (0.7 - 1.0)
5 b = 52308  deg Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

Thrust: P =K, [%#12 + a)THji

|
. where; K = tan? (45 - ﬂ) K, = 033 i / T
. 2 _ EMBANKMENT /)
e REINFORGED
P, = 18,219  1bs per foot of wall ‘ FILL i
per ; :
1 | . H
. ! i
Resistance: P, = W{u) (Drained) T ——F
———————— , ; |
P— .
. 2 = . ]
where; = [g] 1zn ($) M 0.39 r"f :

TRAFFIC LOABING

NUNNNNNNNENNNN

P, = 26,423  lbs per foot of wall T ¢ . 5T
USE THIS VALUE ? ‘ b
w
L 1
P = L(C) {Undrained)
P, = 59,640 Ibs per foot of wall
Use Drained Value }
. Calculated Required Resistance Against Sliding is
F§S= 3 FS = 145 FS = 1.50

RESISTANCE AGAINST OVERTURNING

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

TMusistng = 673,445 Ib-fe SM i = yHL(_g_)
TMovorming = 183,121  Ib-ft SM e = K, l},Hz(_fiJ +o.H 2
2 3 2
SM Calcﬁlated Required Resistance Against Overturning is
FS = S77 e FS = 3.68 FS = 2.00

overturnin g




'fi:§ SUBJECT  Client  QDOTSY OB NUMBER ~ 0121-3070.03
% _ Project  SCI-8230.00 {US 52 Ramp B), TR-69A SHEETNO. - 7 OF  —=f

MSE Wall Stability{Sta 32+00) COMP.BY EWT DATE 1011/07

CHECKEDBY fiJ DATE &7t -7

Item

Based on existing foundation soils
STABILITY OF MSE WALL
Wall Propgrtieg__

Foundational Soil. Properties

Assumptions:
1 Estimated height of embankment; H=25.4'

" Cohesion

SEIID d psf

2 Ground water; Dw=0.0' ¥ = deg Friction angle
3 Traffic loading is neglected in resisting forces wr = 240 "psf Traffic loading
4 Length factor-range (0.7 - 1.0)
5 Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1 FFi
Thrust: P =K, [5 71'12 + @, H} TRAF FIC.LOADING
¢ ! —
where; K =tan (45_._ K, = 033 i |
| EMBANKMENT =
P, = 18,219  1Ibs per -foot of wall FILL ;f__::___
r‘ ! H
|
Resistance: P = Wi(u) (Drained) T —F= |
P _-;.-.——-l, !
el
where; p*=ta i¢) M o= 058 p '
' / i
% . - H ; '
Note: for non-continuous reinforcement S \(\\ < 'Ql\ AN A RNy «k\r\v
P = 39,296  Ibs per foot of wall I ‘ o5 T
USE THIS VALUE * \ P
w
. L i
P. =L(c) (Undrained)
P, = 59.640 Ibs per foot of wall
Use Drained Value .
p " Calculated Required . Resistance Against Sliding is
Fs=—- ES = 216 FS = 150 '

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

CRermiing g

EMR‘MN = 673'445 . Ib-ft ZMrrJisrr'ng = ?HL[éj |
TMowrmng = 183,121 Ib-ft M, = KB— ?Hz[ _1;1 ) v H( % )]

I SM Calculated Required Resistance Against Overturning is
FS = ¥ FS = 368 FS = 200




KDLZ

Client 0QDOTS

Project SCI-823-0.00 (US 52, Ramp B)

ltem

Bearing Capacity (Sta 32+50, Lett), Boring TR-70A

0.16(H+D} overlapping, Ka = 0.30Ka

Based on existing foundation soils

JOB NUMBER 0121-3070.03

SHEET NO. W oF 2|
COMP. BY EWT DATE 10/11/07
CHECKEDBY 1) DATE f~r~0")

BEARING CAPACITY OF A MSE WALL

TRAFFIC LOADING

RITTOET

I

= quer
‘ALL FS

' \ ]
Guur=c'N.+0, N, +E}fBN,

5 /
o R + S IIIIELL E/ 77
e —!
' W
L
Effective Beafln Pressure
o = vvr +WMSE
v L—2e =Uv = 4,089 psf
Ultimate undrained bearing capacity. g .,
. b
Qur=cNA+OLN, +EVBM Qur = 6,598 psf
q = Quer
aLL="pe Qa = 2,639 psf
Factor of Safety =  1.61 No Good

Ultimate drained bearing capacity, g ..

Qur = 12,040 psf
Qur = 4816 psf
2.94 OK

Factor of Safety =

Soil Properties

Yeew = 120 pef
Premw = '_34 deg.
Yon = 120~ -pef
p = 1250 ‘psf
0 = 0 deg.
c' = 0 pst
o = 28  deg.

Loads and Parameters

Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Unit weight
Friction ang,.
Unit weight
Cohesion
Friction ang.
Cohesion

Friction ang.

Bearing Capacity Factors for Equations

Undrained

N, 5.14
N, 1.00
N., 0.00

Eccentricity of Resultant Force
064 fi

[+ =

Drained

N. 25.80
N, 14.72
N, 1672

Kern

e<l/6 =

Embankment fill
Embankment fill
Foundation soil
Foundation soil -
Foundation soil
Foundation soil

Foundation soil

Gy = 240 psf Traffic loading

L=B = 21 ft Length of MSE reinforcement
L factor = 0.7 Length factor-range (0.7 - 1.0)
D = ft Embedment depth

Dw = 0 fi Groundwater depth

H+D = 30 fi

H = 27 & Height of wall

Ka = 0.08 Ka=0.0K due to overlap

I Pa = 10 ft Moment arm

Fwt = 15 fr Moment arm

B' = 19.72 ft

7' = 576 pcf

W, 5,040 1b/ft of wall - Weight from traffic
Woe = 75,600 Ib/ft of wall Weight from MSE wall

3.50 ft

MSE-BearingCapacity-Ramp B- Sta 32+50(10-11-07) [MSE non-coped]

10/$1/2007 - 1:57 PM




;&L@ D L Z SUBJECT

Client  0DOT9 JOB NUMBER 0121-3070.03

Project SCI-823-0.00 (US 52, Ramp B} - SHEET NO. /7 oF ?//
Item Bearing Capacity (Sta 32450, Left), Boring TR-70A COMP. BY . EWT DATE 10M11/07
0.16(H+D) overtapping, Ka = 0.30Ka CHECKEDBY 334 DATE /124 ~5)

Based on 5' undercut below botlom of leveling pad and reptace with compacted granular material

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties '
TRAFFIC LOADING :
Y ‘ ‘ Y YREIN = 120 pcf Unit weight ~  Embankment fill
/ / 7 Ore;y = 34 deg.  Friction ang. Embankmient fill
. / / / / YeDN = . 120 pcf Unit weight - Foundation soil
/ / // E c = 0 psf Cohesion Foundation soil
D / H ] = 30  deg. Friction ang. ~ Foundation soil
P ¢ =. 0 psf  Cohesion Foundation soil
-~ / = , - . .
= / // = ¢ = 30 deg  Frictionang. Foundation soil
= ,/ / =
B )li// S e Y Loads and Parameters
ok 1 -
f L e 1 - D Uy = 240 psf Traffic loading
. W L=B = 21 f Length of MSE reinforcement
L factor = 0.7. - Length factor-range (0.7 - 1.0)
Effective Bearing Pressure + b = -3 # Embedment depth '
W+ W, Dw = - ft Groundwater depth
0 =75, oy = 4,089 psf H+D = 30 ft :
L-2e vE : p = _
. H = 27 . Height of wall
Ultimate undrained bearing capacity. g ., Ka = 0.08 Ka=0.0K due to overlap
' 1 Pa = 10 ft Moment arm
qULT=CN¢'+UDNq+5}/BM Qur =. 15,501 psf : rwt = 15 ft Moment arm
q . B = 19.72 ft
g = Syt o
ALLT Tpe Qe = 6,360 psf Y = 57.6 pcf
W, 5,040 Ib/ft of wall Weight from traffic
Factor of Safety = 3.89 OK Wme = 75,600 Ib/fiof wall Weight from MSE wall
Ultimate drained bearlng capaci it Bearing Capacity Factors for Equations
' ' 1 Undrained Drained
Qur=CN AT N AZYBN, o = 15901 psf N, 30.14° N. 30.14
N, 1840 N, 1840
_ uLt a
.qm. ~rs Qur = 6,360 psf N, 22.40 N, 2240
Factor of Safety =  3.89 OK Eccentricity of Resuitant Force Kern
e = 0.64 fi e<l/B = 3.50 ft

MSE-BearingCapacity-Ramp B- Sta 32+50 granutar fill (10-11-07) [MSE non-coped]

10/11/2007 - 1:59 PM




SUBJECT Client  0ODOTY

Project  SCH823-0.00 (US 52, Ramp B)

ltem  MSE Wall Stability (Sta 32+50, Left)TR-70A

JOB NUMBER 0121-3070.03
SHEET NO. [~  OF o
COMP.BY  EWT  DATE 10107

0.16(H+D) overlapping; Ka = 0.30Ka

STABILITY OF MSE WALL

Assumptions:

" Foundational Soil Properties

1 Estimated height of embankment; H=27.0"
2 Ground water; Dw=0.0
3 Traffic loading is neglected in resisting forces

4 Ka=0.3Ka due to reinforcing strap overlap
5

c = §< "‘?» psf Cohesion
¢ = FEEEIEE deg Friction angle
wr = 240  psf Traffic loading

Length factor-range (0.7 - 1.0)
Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

Thrust: .P =K [lyHZ +G)TH] TRAFFIC LOADING
= a a 2
| L Y J Y Yy
- whete;, g an? 45_£ Ka = 0.0 —
¢ ( 2) / =
Pa = 6,120 lbs per foot of wall
‘ ' R"‘féG"‘ ED .
Resistance: P, = W(n) (Drained) H
. 23 - =
where; "= (3) wn (6) m 0.36 : e
' 72 I LI LI 77
P, = 26460 Ibs per foot of wall oo /g 4+
- l (@
Use Undrained Value l L - T D
P =L(c) ~ (Undrained) w
P = 26,250  Ibs per foot of wall L
USE THIS VALUE )
Calculated Required Resistance Against Sliding is
s =2z FS = 429 FS = 150 o
F, .

RESISTANCE AGAINST OVERTURNING

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

TMygsing = 793,800 Ib-fl M, =
IMyeruming = 64,800  Ib-fi

SM Calculated Required
FS = S g FS = 12.25 FS = 2.00

overtumin g

EMoerurnhg = Ka [—- }’Hz

ol

1
2

(3)-on(3)]

Resistance Against Overturning is

CHECKEDBY }i~d DATE (/v-rr—ofz




JOB NUMBER 0121-3070.03

SHEETNO. 43 OF ]

Item Bearing Capacity (Sta 33+50, Left ), Boring TR-70A

COMP.BY - .EWT  DATE 10/11/07

0.27(H+D) overapping, Ka = 0.05Ka

N SUBJECT  Client 0DOT9
@DL Z Project -SCI-823-0.00 (US 52, Ramp B)

Based on existing foundation soils

CHECKED BY 14 DATE /f’/f'*-r)?

TRAFFIC LOADING

/////E//////// gt
[

L e?'.t__T - D-

Effective Bearing Pressure

o = vvl + WM‘SE
v L—2e¢ Oy = 4,257 psf
Ultimate undrained bearing capaci alt

, 1
quu:CNc"*'o'oNq"'E}"BM Qur = 6,598 psf

Fuir

Gart = FS Qua = 2,639 psf -

No Good

_Factor of Safety = 155

Ultimate drained bearing capacity, g ..

' 1 l ‘
QULT”CNr+aDNq+ErBNf Qur = 13.648 psf

_ Quer
.qALL'_' FS Qur = 5,459 psf

Factor of Safety = 3.21 0OK

BEARING CAPACITY OF A MSE WALL ,
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editlon, 2002}

Soil Properties

Embankment fill

Yew = 120 pef  Unitweight

Yrem = 34 deg.  Frictionang.  Embankment fill
Ton = - 120 -pef  Unitweight - Foundation soil
c = 1250 psf Cohesion Foundation sotl
o) = 0 deg.  Friction ang. Foundation soil
¢ = Q- psf Cohesion Foundation soil
o' = 28 deg. Friction ang. Foundation soil

Loads and Parameters

Traffic loading .

Wy = 240 psf

I-B = 2324 &  Lengthof MSE reinforcement
L factor = 0.7 " Length factor-range (0.7 - 1.0)
D = 3 f Embedment depth '
Dw = 0 fi Groundwater depth

H+D = 332 fi

H = 30.2 fi Height of wall

Ka = 0.01 Ka=0.05K due to overlap
rPa =. 1107 fi Moment arm

MWt = 166 ft Moment arm

B' = 2306 ft

7 = 576 pecf

W, 5,578 Ib/ft of wall Weight from traffic
W = Weight from MSE wall

mse 92,588 Ib/ft of wall

Bearing Capacity Factors for Equations '

Undrained Drained

N, 5.14 N, 25.80
N, 1.00 N, 1472
N, 0.00 N, 16.72

Eccentricity of Resultant Force Kern

e = 0.09 ft e<l/6 = 387

MSE-BearingCapacity-Ramp B- Sta 33+50(10-11-07) [MSE non-coped)]

10/11/2007 - 1:24 PM




ftem  Bearing Capacity (Sta 33+50, Left ), Boring TR-70A COMP. BY EWT DATE 10/11/07
0.27(H+D) overtapping, Ka = 0.05Ka CHECKEDBY ,2i0 DATE z/—rr—«b'7

.Based on 5' undercut below bottom of leveling pad and replace with compacted granular material
_ BEARING CAPACITY OF AMSE WALL
Ret: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties

T SUBKECT  Client 0DOTS JOB NUMBER 0121-3070.03
I@ﬁD' ’ ZI * Project SCI23-0.00 (U3 52, Ramp B) SHEETNO. i OF 2|

TRAFFIC LOADING

l Y Y = 1?0 pef . Unit weight Embankment fill
/ = Prew = 34 -deg. Friction ang. Embankment fill
- % - Yeon = 120 - pcf Unit weight Foundation soil
/ = c = 0 psf Cohesion Foundation soil
/ 2 H ¢ = 30 deg. Friction ang. Foundation soil
B c' = .0 psf Cohesion Foundation soil

o’ = 30 deg. Friction ang.  Foundation soil

77 //,éx 77 s Vs Loads and Parameters

L ecZ‘ D - Ul
' 1=B
WL

240  psf Traffic loading

. ' = 2324 ft Length of MSE reinforcement
I ' _ L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure - D = 3 ft Embedment depth
W +W - Dw = 0 ft Groundwater depth
o = ! MSE o
VST e v = 4257 psf HeD = 32
H = 302 ft Height of wall
Ultimate undrained bearing capaci at - Ka = 0.01 Ka=0.05K due to overlap
| FPa = 1107 fi Moment arm
Quir=cN.+0' Nq +'2'7‘B M Qur = 18,056 psf A M Wt = 16.6 ft Moment arm
g ' B = 2306 ft
q yLT Q. = . B
ALL= Tpo . = 7,222 psf v = 576 pcf
W, 5,578 Ibrfiof wall - Weight from tratfic
Factor of Safety = 424 OK Woe = 92588 Ib/ftof wall Weight from MSE wall
Ultimate drained bearing capacity, g .» Bearing Capacity Factors for Equations
‘ ' | _ Undrained Drained
Qir=CN OO NAYBN, g = 18,056 pst N, 30.14 N 30.14
N, 18.40 N, 1840
— Guer a N Nq
.qm Fs A = 7,222 psf N 22.40- y 2240
Factor of Safety = 424 . OK Eccentricity of Resultant Force Kemn
e = 0.09 fi e<lL/6 = 3.87 #

MSE-BearingCapacity-Ramp B- Sta 33+50granular fill (10-11-07) [MSE non-coped)] 10/11/2007 - 1:25 PM




SUBIJECT

©DLZ

Client  ODOTS

Project SCI-823-0.00 {US 52, Ramp B)

ltem  MSE Wall Stability {Sta 33+50, Left),TR-70A

0.27(H+D) overlapping; Ka = 0.05Ka

Based on existing foundation soils

JOB NUMBER 0121-3070.03
SHEET NO. (¢ oF 2
COMP.BY  EWT  DATE 10107

" CHECKEDBY [\~ DATE //1-0")

Assumptions:

2 Ground water; Dw=0.0'

5

1 Estimated height of embankment; H=30.2'

3 Traffic loading is neglected in resisting forces

4 Ka=0.05Ka due to reinforcing strap overlap

STABILITY OF MSE WALL

Wall Properties Foundational Soil Properties
H+D = Eu33mzi,, feet c = ps_f " Cohesion
Vmse = [+:120:4 pef ¢ = deg Friction angle
L = 2324 feet Wy = 240  -psf Traffic loading
L factor = t_"‘ Length factor-range (0.7 - 1.0)

¢ = kEsOldes  Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

. 1 | '
Thrust: })a =Ka[E}H2 + wTH:l TRAFFIC LOADING
Y Y | L
where; g _ 4an2(45 — ﬂ Ka = 0.02
¢ ( 2) / / —
Pa = 1,482 Ibs per foot of wall /
' R"‘?éG"‘ ED
Resistance: P, = W(u) (Drained) : H
. : 2 - ey
where; o= (?{j tan (6) 1! 0.36 - ,/
' e 777777 7 7 T
P, = 32,406  lbs per foot of wall - + _
) ! (@,

Use Undrained Value I L g T D

P, =L(c) (Undrained) w
P = 29,050  lbs per foot of wall L

USE THIS VALUE _

Calculated Required Resistance Against Sliding is
A =Xx  Fs = 1960 FS = 150
FO

RESISTANCE AGAINST OVERTURNING '

overturin g

1,075,874 Ib-ft

* Summation of Moments about point "O" {base of wall).
* Traffic loading is neglected in resisting forces

ZMn:sisting =
zMuvcrtumi.ng 17,283 Ib-ft ZMﬂwrmrm'pg - K—a
I SM . Calculated Required
FS = fndE  FS = 6225 FS = 200
=M

' L
ZMrcisn'ng-= }HL(EJ

Resistance Against Overturning is

3 () ren(3)




. T 1 SUBJECT Client ODOCT9 JOB NUMBER 0121-3070.03
I |D l ’ 2 ’ Project SCi-823-0.00 (US 52, Ramp B) SHEET NO. /4 OF 2-/
ltlem  Bearing Capacily (Sta 34+00, Left ), Boing TR-70A  COMP.BY_ EWT DATE 10/11/07
0.33(H+D} overlapping, Ka = 0.0Ka CHECKEDBY BLJ DATE (/~(f.2")
[
Based on existing foundation soils
. BEARING CAPACITY OF A MSE WALL
Ref: (AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
Y l \ y - l Y TREN T 120 pcf . Unit weight Embankment fill
/ / / = Oren: = 34 deg. Friction ang. Embankment fill
/ = YrDN = *-120 - pcf Unit weight Foundation soil
Ny / = c = 1250 psf  Cohesion Foundation soil -
o) H ) = 0 deg  Frictionang Foundation soil
/ ] ¢ = 0 psf Cohesion Foundation soil
/ ~ ¢ = 28  deg. Frictionang.  Foundation soil
7 =
. / % £
K= I //,H://///// ’ ~77¥%77~  Loads and Parameters
[®) in
L o D w, = 240 psf  Traffic loading
. ' . W L=B = .2436 ft Length of MSE reinforcement,
: L L factor = 0.7 Length factor-range (0.7 - 1.0)
EHective Bearing Pressure D = 3 ft Embedment depth
W+ W, Dw = 0 ft Groundwater depth
v L—2¢ Ty = 4,416 psf H+D = 348 ft
H = 318 f Height of wall
Ultimate undrained bearing capacit Ka = 0.00 Ka=0.0K due to overlap
R [ Pa = 1.6 ft Moment arm
Quir=cN.+ay N, ‘*378 N Qur = 6598 psf rwe = 174 fi Moment arm
' B’ = 2436 fi
G =12 Qus = f y' = 576 pof
A= o aL = 2,639 ps 7 = 6 pe
W, 5,846 Ibfftofwall ~ Weight from traffic
Factor of Safety = 1.49 No Good Wie = 101,727 lb/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, ¢ ., Bearing Capacity Factors for Equations
| Undrained Drained
ur=CN AT NATTBN g = 14274 pst N, 5.14 N, 25.80
N, 1.00 N, 1472
_ Huer
.qm rs Qo = 5710 psf N. 0.00 N, 1672
Factor of Safety = 3.23 OK Eccentricity of Resultant Force Kern
e = 0.00 ft e<L/6 = 4.06 ft

MSE-BearingCapacity-Ramp B- Sta 34+00(10-11-07) {MSE non-coped)

10/15/2007 - 5:01 PM




@; D L Z SUBJECT

Client 0DOTY

Project $CI-823-0.00 (US 52, Ramp B)

Bearing Capacity (Sta 34+00, Left ), Boring TR-70A
0.33(H+D) overlapping, Ka = 0.0Ka

Item

JOB NUMBER 0121-3070.03
CSHEETNO. () OF 2/
COMP.BY - .EWT DATE 10/11/07
CHECKED BY

BvJ) DATE /r»u-,a’?

Based on 5' undercut below bottom of leveling pad and replace with compacted granular material

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 20_02}
Soil Properties
TRAFFIC LOADING '
' 1 Y ‘ Y Y YREIN = 120 pcf Unit weight Embankment fill
/ / e 7 Oren = 34 deg. Friction ang. Embankment fill
g’ ' / / / E Yeon = 120 pef Unit weight 'Foundation soil
/ / é/ /4% c = .0 psf Cohesion Foundation soil
E AEI OHCED/ . = 30 de Friction an Foundation soil
S AG / = H o = . 30 g ction ang. u 0
- ¢ = 0 psf Cohesion Foundation soil
= pd = ¢ = 30 deg.  Frictionang. Foundation soil .
A £
| / 1= .
//////g’//// //j; A E/ —777-%~7] Loads and Parameters
O i ' :_ . .
——L ol D w, = 240 psf  Traffic loading
q W L=-B = 2436 fi Length of MSE reinforcement
L ~ Lfactor = 0.7 Length factor-range (0.7 - 1.0)
Effectlve Bearing Pressure ' D = 3 ft Embedment depth
W +W, Dw = 0 fi Groundwater depth
v L—2e Cv = 4416 pSf H+D = 348 ft ‘
H = 318 ft Height of wall
Ultimate undrained bearing capaci ult Ka = 0.00 Ka=0.0K due to overlap
| [ Pa = 11.6. fi Moment arm
Jur=cN+0 Nq+§VBM  Gor =7 18,895 psf rwt = 174 fi Moment arm
B’ = 2436 ft
= quur .
Daee="p¢ Qauu = 7,558 ps.f_ Y = 57.6 pcf ‘
W, 5,846 Ib/ft of wall Weight from traffic
Factor of Safety =  4.38 OK Woo = 101,727 ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity. g . Bearing Capacity Factors for Equations
| Undrained _ Drained
Gur=CN AT N ATYBN, o = 18895 ps N, 30.14 N, 30.14
N, 18.40 N, 18.40
— Quir N
A= g Qar = 7,558 psf 7 22.40 N, 2240
Factor of Safety = 4.28 OK Eccentricity of Resultant Force Kern
e = 0.00 fi e<lL/6 = 4.06 #

MSE-BearingCapacity-Ramp B- Sta 34+00 (granular {ill)(10-11-07) [MSE non-coped]

10/16/2007 - 5:01 PM



TN ' SUBJECT  Cliemt  0DOTY JOB NUMBER 0121-3070.03
@ D L Z . Project SCI-823-0.00 (US 52, RampB) SHEET NO. /& OF ~ |
ltem  MSE Wall Stabity {Sta 34+00, Lef) TR70A  COMP.BY ~ EWT  DATE 1011107
0.33(H+D) overlapping; Ka = 0.0Ka CHECKEDBY BlJ DATE sr—+-99

STABILITY OF MSE WALL

Wall Properties Foundational Soil Properties

Assumptions:
1 Estimated height of embankment; H=31.8' H+D = RaYs; B fect c = psf Cohesion
2 Ground water; Dw=0.0/ Vmse = BRIZ0MM pcf ¢ = 2SI dcg Friction angle
3 Traffic loading is neglected in resisting forces L = 2436 feet @y = 240 psf Traffic loading
4 Ka=0.0Ka due to reinforcing strap overlap L factor Length factor-range (0.7 - 1.0)
5 ¢ = MEBOJN deg Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Jhrust:  p =K,,ByH2 +w,H}
1 1) 1 1

- where; : 2 ¢ Ka = 0.00
» K =tan”(45-—
Pa = 0 Ibs per foot of wall ' / //
- eeon '
Resistance: P.=W(u) - (Drained) P ;;:: ED H
where; - 2y . B = (.36
LB ( 3 ) tan (¢.) / I

35605 lbs per foot of wall

:U

It

N

N

N

O] >
— N
Ban
\
N
U N

Use Undrained Value | L o
P. =L(c) ~ (Undrained) w
P, = 30,450 Ibs per foot of wall L
USE THIS YALUE :
Calculated Required Resistance Against Sliding is
AS = ;ﬂ = FS = HDIV/O! FS = 1.0 o
o Foeao RS 2150 Ao fo ba =0 D
RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces
Mg~ = 1,239,039 Ib-ft SM_ = yHL[EJ
) resisting 2
):M""m’“ing = 0 To-ft ZMawrrurnirg = Ka lﬂz[ﬂj M mT'H !i
2 3 2
. SAM Calculated Required Resistance Against Overturning is
FS = enTNE . FS = #DIV/Q! FS = 200
EMowm:min E ?5—5,: S bt w5 5{»4\” '(4 éﬁ S0l O




QDOT9

Project SCI-823-0.00 (US 52, Ramp B)

item

%3 D L Z SUBJECT Client

Bearing Capacily (Sta 35+42.74, Lelt ), TR-73A

End Approach Slab 0.41{H+D) overlapping, Ka = 0.0Ka

Based on existing foundation soils

JOBNUMBER 0121-3070.03
SHEETNO. - 4  OF =/
COMP.BY  'EWT - DATE 10/11/07

CHECKEDBY p31J  DATE f/~+1 —0)
T

BEARING CAPACITY OF AMSE WALL

1 ] I
Gy r=¢ 1’\1‘.+cr1,1\4’,‘r +5rBN,,

TRAFFIC LOADING
| 1 ! 1 1 Y
= 7 ///// )
El OBCED /é H
-
i /i’/// - ,E/ &
L oi ‘ D -
e —.
.‘ W
L. .
Effective Bearing Pressure
o = m +WMSE .
v L_ze Oy = 4,356 pSf
Ultimate undrained bearing capaci alt
. 1 L
qULT=CM+aDNq+5VBM . Qur = 8,741 psf
Gurr = Quer
A= Tpg Qaui. = 3496 psf
-Factor of Safety = 201 No Good

Ultimate drained bearing capacity, g ..

qur = 16,214 psf

_ Hyer
.qau. “Fs q@ = 6486 psf
Factor of Safety =  3.72 OK

Soil Properties

Tenw = 120
Prenw = 34
Yo = 120
c = 1667
¢ = 0
e = 0
o' = 29

Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Loads and Parameters

Wi = 240
LB = 240!
. Lfactor = 0.7
p = 3
Dw = 0
HiD = 343
H = 313
Ka = 0.00.
F'Pa = 1143
rwe = 1715
B' = 2401
7 = 576
W, 5,762
w = 983825

pef Unit weight Embankment fitl
deg.  Friction ang.. _Embanklﬁent fill
pef . Unit weight Foundation soil
psf Cohesion Foundation soil
deg. Friction ang. - Foundation soil
psf Cohesion Foundation soil
deg. Friction ang. Foundation soil -
psf Traffic loading
ft Léngth of MSE reinforcement
Length factor-range (0.7 - 1.0)
ft Embedment depth
ft Groundwater depth
ft .
fi Height of wall
Ka=0.0*K ciue to overlap
ft Moment arm
ft Moment arm
ft
pef
Ibiftof wall  Weight from traffic
tb/ft of wall Weight from MSE wall

Bearing Capacity Factors for Equations

Undrained

N, 5.14
N, 1.00
N, 0.00

Eccentricity of Resultant Force

e = 0.00

Drained

N, 27.86
N, 1644
N, 19.34

Kern
ft e<l/B6 =

4.00 ft

MSE-BearinaCapacitv-Ramop B- Sta 35+42.74 LT {10-11-07) [MSE non-coped)

11/6/2007 - 1:32 PM



Y ' SUBJECT  Client ODOTS JOB NUMBER 0121-307003
D L Z - Project SC1-823-0.00 {US 52, Ramp B) SHEET NO. Do OF  Zf

tem Bearing Capacity {Sta 35+42.74, Left ), TR-73A COMP. BY . EWT DATE 1011/07

End Approach Slab 0.41{H+D) overlapping, Ka = 0.0Ka CHECKEDBY P14 DATE /r-f_-f'—o?

Based on 5' undercut below bottom of leveling pad and replace with compacted granutar material
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties

TRAFFIC LOADING

‘ ‘ ' ‘ ‘ v Yeew = 1200 pef Uni} weight Embankment fill
/ / — d : COREN = g 34 deg. Friction ang. Embankment fill
T Z e £ Y¥on = 120 pef  Unit weight Foundation soil
/ / // // = c = 0 psf Cohesion Foundation soil
AElNé)RCED < H o = 7 30 deg. Friction ang. Foundation soil
L c = 0 psf Cohesion Foundation soil
Y -

) / = = - 30 deg. Frictionang. . Foundation soil

. i .
/////%///// I A - e, vl Loads and Parameters

o -
- e - D w, = 240 psf  Traffic loading
| L=B = 2401 fi

.‘ ' = Length of MSE reinforcement -
: WL L factor = - 0.7 Length factor-range (0.7 - 1.0)
Effective Bearlng Pressure D = 3 ft Embedment depth
o = W +W, . ‘ Dw = 0 t Groundwater depth
v L=72e v = 4356 psf H+D = 343 fi
. H = 313 ft Height of wall
Ultimate undrained bearing capacity, g . Ka = 000 Ka=0.0*K due to overlap
[ T Pa = 1143 fi Moment arm
Guir=cN.+0 Nﬁ'i}’B N aur = 18,669 psf Wt = 1715 f Moment arm
B' = 2401 ft
Qi = q;’g Qur = 7468 psf Y = 516 pcf
' W, 5762 Ib/ftof wall  Weight from traffic
Factor of Safety = 4.29 OK Woe = 98,825 Ib/fi of wall Weight from MSE wall
Ultimate drained bearing capacity, q .. Bearing Capacity Factors for Equations
I Undrained Drained
Uir=CN AT NATYBN, o = 18669 pst N, 30.14 N, 30.14
dour N, 18.40 N, 1840
.qm, =2 Qe = 7468 psf N, 2240 N, 2240
Factor of Safety =  4.29 OK Eccentricity of Resultant Force Kern
€ = 0.00 fi e<l/ = 400 f

MSE-BearingCapacity-Ramp B- Sta 35+42.74 LT {granular fill}{10-11-07) {MSE non-coped] 11/6/2007 - 1:24 PM



0121-3070.03

"% SUBJECT Client 0DOT9 JOB NUMBER
% Project  SCI-8230.00 {US 52, Ramp B) SHEETNO. - 2 oF 2

Item Wall Stability (Sta 35+42.74, Left), TR-73A COMP.BY  EWT’ DATE 10111107
0.41(H+D) overlapping; Ka=0.0Ka ‘ CHECKEDBY K> DATE //’._/J‘,.df 2
End Approach Slab Based on existing foundation soils '
STABILITY OF MSE WALL . _
Assumptions: Wall Properties Foundational Soil Properties

1 Estimated height of embankment; H=31.3' H+D = fect ¢ = psf . Cohesion

2 Ground water; Dw=0.0' Vmse = BRIZ0M8 pef ¢ = deg Friction angle

3 Traffic loading is neglected in resisting forces L = 2401 feet Wy = 240 psf  Traffic loading

4 Ka=0.0K due to reinforcing strap overlap L-factor Length factor-range (0.7 - 1.0)

5 . b = _E{D B deg © Friction Angle of Embankment Fill

RESISTANCE AGAINST SLIDING ALONG BASE

TRAFFIC LOADING

Thrust: P =K, I:% yH? + wTH]
Y \ Y

' \
where; - 2 ¢ Ka = 0.00
VK, =tan?(45-% —
! ( 2) / =
Pa_= 0 Ibs per foot of wall ' —
ED
Resistance: P, =W(u) (Drained) H
. NE -
® . —
where; o= [3) tan () poo= 037 _ V| /
' 7 e P Al YL
P, = 34,589  Ibs per foot of wall l ;T/_
O
USE THIS VALUE L g} ? - D
P, =L(c) (Undrained) w
P, = 40,025 lbs per foot of wall - L

Use Drained Value : _ A _
Calculated Required . Resistance Against Sliding is
Fy .

= " FS = #DIV/0! Fs = 150
@ Tiz00, 78 ¥ 1§ oo fa>0-D

RESISTANCE AGAINST OVERTURNING -

* Summation of Moments about point "Q" (base of wall).
* Traffic loading is neglected in resisting forces

TMusiing = 1,186,396 Ib-ft EM i = ’HL[%J
ZMovaing = O ]b-ﬂ Z:'AJQ\«erl'urﬂil:; = Ka lsz[ﬂj * @H(EJ
® R
SM * Calculated Required Resistance Against Overturning is
FS = TEITE . FS = #DIV/D! FS = 2.0

ZMownumr’n'g 7%5‘ o , 75> {- & M'{Q &4:0-0




MSE Wall Settlement Calculations
(Ramp A)
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Where:

Feteih K ¢ — 6D —0 “s

W (T~
A (-0
10
9 = ==
3 = =
Pt CE— e e
8 ——
~-_—_='F_—.__-:— ==
=
-‘_:7
-.*.T =
Vo l,!l [
N N . =
1.0 . : 1 -
R e ——— — = =
;?_ = = ==t
.7 ==
n == = = =
5
.‘ . - H p
| Pt
a—_— ————————————a
2 = ——
T . —f—t -
S i - s e
A 1 . 1 | 1 v M
Tt EERNEEEN H
1 IR AN Ty + ML T T ENEEEEE N =T
1000 2000 3000 5000
{Psh)

N' e Corvected SPT Value Blow Count
N = SPT Value

* = Suggested Maximum Value

Reference: Based on 1967, Bazaras, The Use ‘
of Standard Penetration Test for Estimating
Po = Existing Effective Vertical Overburdan Pressure  Settlement of Shallow Foundation on Sand

6-3

Figure 6-5: Correc(ing SPT (N) blow counts for overburden pressure, P, .
Step |.  Determine corrected SPT value (N’) from Figure 6-5.
. Step 2. Determine Bc-uring Capacity Index (C') by cntering Figure 6-6 with N’ value and the visual
description of the soil, o :
Step3.  Compute scttlement in 10 + increments of depth from
I P, +AP.
AH=H —-]Lu g 6-1
[ c I P (6-1)
Where:  AH = Scutlement (Feet)
H = Thickness of soil layer considered (Feet)
¢ = Beanng capacity index (Figure 6-6)
P, =" Existing cffective overburden pressure (psf) at center ot considered layer. For
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shallow surface deposits, a minimum valuc of 200 pst must.be used to prevent

unrealistic computation of scttlement.

AP

Distributed cmbankment pressure (pst) at center of considered layer

_Final pressure felt by foundation subsoil (psf)

P¢

PF= P()+AP

Note:
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CORRECTED SPT VALUE (N)*

a3 a Basis for Soil Bearing

Valus™ ASCE 1959

Reference: Hough, "Compressibility

*N'—=SPT (N} Velue Corracted
for Overburden Pressure.

Bearing capacity index (C') values tor granular sotls

Figure 6-6:
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UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration AAAAA;
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION

Project Name 1 uUsS52 A Client : 0DOT9
File Name : Ramp A wall Project Manager : PN
Date : 10/18/10 Computed by 1 EWT

settlement for X-Direction

34,20 (ft)
'120.00 (pcf)
4104.00 (psf)

0.10 (ft) Height of fill H
0.10 (ft) Uunit weight of fill
33.30 (ft) p load/unit area

embank. slope, x direc.
‘ direc.
embankment top width

BAr i
o

Embankment bottom width 33.50 (ft) Foundation Elev. 553.00 (ft)
Ground surface Elev, 553.00 (ft)
water table Elev. 545.00 (ft) uUnit weight of wat. = 62.40 (pcf)
LAYER COEFFICIENT UNIT SPECIFIC VOID
N§. TYPE THICK. COMP. RECOMP. SWELL. WEIGHT GRAVITY  RATIO
(fr) (pcf) ‘ -
1 INCOMP. 4.5 —--=~ —-——- © mmmee 120.00  ---- _——
2 COMP. 3.5 0.250 0.025 0.000 120.00 2.65 0.66
3 COMP. 7.0 0.031 0.000 0.000 125.00 2.65 1.00
4 INCOMP. 10.0 ---—- ----- ----- 150.00 e mem-
SUBLAYER SOIL STRESSES : ' B
N§. THICK. ELEV. INITIAL MAX.PAST PRESS,
(ft (ft) . (psf) (pst)
1 INCOMP. ‘ :
2 3.50 546.75 750.00 : 750.00
3 7.00 . 541.50 1179.10 1179.10
4 INCOMP. :
X = 0.00 X = 3.30 X = 6.60 . X = 9.90
Layer Stress Sett. Stress Sett. Stress Sett. . Stress Sett.

Gesf) (in.)  (psH)  @n.)  (psP  Gn.)  (psP)  (in.)

1 INCOMP. INCOMP. INCOMP. TINCOMP, - :

2 1023.19 2.36 1620.05 3.16 1895.18 3.46 1991.19 ~ 3.56
3 1010.48 0.35 1364.23 - 0.43 1626.65 0.49 1782.52 (.52
4 TINCOMP. INCOMP, INCOMP. INCOMP. : -

~k 3.60 3.95 4.08
x =  13.20 X =  16.50 X= 19.80 x = 23.10
Layer Stress Sett. Stress Sett. Stress Sett - Stress Sett.

Cpsf)  (in.)  (psH  (in.)  (psH  Gin.) - (psf)  (in.)

1 INCOMP. INCOMP. TINCOMP. INCOMP.
2 2024.69 3.59 2033.75 3.60 2027.21 3.60 1998.79 3,57
3 1860.20 0.54 1885.16 0.54 1866.94 0.54 1798.53 0.52
4 INCOMP., INCOMP. INCOMP. INCOMP.

WoW oW oW W W W W WU W W W W W W WW W WW W W W W W WwWWwW W W W W RN WW W W W W WwWwWwWwkWwwWweweww e ww we e wH

U oW w W W WU W W WW WU W W WY W W W WU W WU W W W W W WW W W W W W W WU W W Wk oW WU WwWw W W WwWwWww W w W

Page 1



X = 26.40
Layer Stress Sett.
(psf) (in.)

1 INCOMP. INCOMP.
2 1917.01 3.49
3. 1656.59 0.50
4 INCOMP. INCOMP.

W OWw W WU W W WW W W W e oW

AABAAA Hit arrow keys to

X =
Stress
(psf)

INCOMP.
1681.08
1411.15
INCOMP.

display

52 A
29.70 X =
Sett. Stress
(in.) (psf)

3.23 1128.49
0.45 1066.94

33.00
Sett.

(in.)

2.52
0.36

378

Gu7 (1~CH9)
fes 1= _hu"?

W oW W W W W oW W W W W oW WwWw

next screen. <F8> Print. <F10> Main Menu AAAAAU

Page 2
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UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration AAAAA/
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION

Project Name : US52 A Client : 0DOT9
File Name ! A-End Project Manager : PN
Date : 10/18/10 computed by : EWT

settlement for X-Direction

4.40. (ft)
120.00 (pct)
528.00 (psf)

0.10 (ft) Height of fill H
0.10 (ft) unit weight of fill
44.00 (ft) p load/unit area

Embank. slope, x direc.
y direc.
Embankment top width

nmwnueuwn

-Embankment bottom width 44.20 (ft) Foundation Elev. 551.50 (ft)
Ground Surface Elev. 551.50 (ft) ]
water table Elev. 538.00 (ft) unit weight of wat. = 62.40 (pcf)
LAYER COEFFICIENf UNIT SPECIFIC VOID
N§. TYPE THICK. COMP. RECOMP. SWELL. WEIGHT GRAVITY RATIO
(fr) (pcf)
1 INCOMP. 4.5 ---r- -———-= —=-b-- 120.00 -—— -——
2 COMP. 4.0 0.250 0.025 0. 000 120.00 2.65 0.66
3 COMP. 5.0 0 250 0.025 0.000 120.00 2.65 0.69
4 INCOMP. 2.7 —==== =me=-= —e==- 145.00 ——— -———
SUBLAYER ' SOIL STRESSES
NE. THICK. ELEV. INITIAL MAX.PAST PRESS.
(ft) (fv) (psf) (psf)
1 INCOMP. ' :
2 4,00 545.00 , 780.00 780.00
3 5.00 540.50 1320.00 1320.00
4 INCOMP.
X = 0.00 X = 4.00 - X = 8.00 X = 12.00
Layer Stress Sett. stress Sett. stress Sett, stress Sett.

(psf) (in.) {psf) (in.) (psf) {in.) (psf) (in.)

1 INCOMP. INCOMP. INCOMP. INCOMP.
2 131.82 0.49 217.16 0.77 249.76 0.87 259.53 0.90.
3 131.19 0.37 187.78 0.51 224.42 0.61 242.84 0.65
4 INCOMP. INCOMP., INCOMP. INCOMP.
atdn 1.28 1.48 ' 1.55
'qudirG;LQ
X = 16.00 X = 20.00 X = 24.00 X = 28.00
Layer Stress Sett. Stress Sett. stress Sett. stress Sett.
(psf)  (in.) (psf)  (in.) (psf)  (in.) (psf) (in.)
1 INCOMP. INCOMP. INCOMP. “~INCOMP.
2 262.78 0.91 263.86 0.91 263.88 0.91 262.86 0.91
3 251.21 0.67 254.47 0.68 254.54 0.68 251.47 0.67
4 INCOMP. INCOMP. INCOMP. TINCOMP.

WO oW W W W W W W W W W W W W W W W oW W W W W W W W W W W Wl W YWl W MWW WD W W W W W W W e w e w W w
wwuwummmwwu.lwwuwwwmuuwumululuuluumuuunulululwulmmmuwumuummmwwumwmummwh

1.58 " 6“9“ 1 15 " 1.58
‘lll’ Grbonb ot T
Page 1
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52 A END B o407
3 . 3
3 X = 32.00 X = 36.00 X = 40.00 X = 44.00 3
® Layer Stress Sett. Stress Sett. Stress. Sett, stress Sett. 3
: (psf)  (in.) - (psf)  (Gn.)  (psf)  (n.)  (psf)  (Gn.) :
1 INCOMP. INCOMP. INCOMP. INCOMP. - : 3
@2 259.78 0.90 250.57 0.87 219.87 0.78 137.04 (.51 3
>3 243.44 0.65  225.70 0.61  190.15 0.52  134.26 0.37 2
> 4 INCOMP. INCOMP. INCOMP. INCOMP. 3 3
________________________ 3
2 1.55 1.48 1.30 0.88 ’
3 3
3 E]
3 3

AAAAAA Hit arrow keys to display next screen. <F8> Print. <F10> Main Menu AAAAAD
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MSE Wall Settlement Calculations
(Ramp B)
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Where: N' = Corrected SPT Value Blow Count Reference: Based on 1967, Bazaraa, The Use
N = SPT Value ' of Standard Penetration Test for Estimating

Po = Existing Effactive Vartical Overburden Pressure  Settlement of Shallow Foundation on Sand
* = Suggested Maximum Value i .

Figure 6-5: Correcting SPT (N) blow counts for overburden pressure, P,

Step I. Determine corrected SPT value (N) from Figure 6-5.

Step 2. Determine Bearing Capacity Index (C') by entering Figure 6-6 with N’ value and the visual
deseription of the seil;
Step 3. Compute settlement in 10” + increments of depth from

1) P, + AP . .
.\Hrll(-— Log-2——o : 6-1
‘ (--l } 4 p“ ( )
Where:  AH =+ Scttlement (Feet)
H = Thickness of sotl layer considered (Feet)
= Beanng capacity index (Figure 6-6)
P Existing effective overbunden pressure (pst at conter of considered layer. For

6-8
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shallow surtace deposits, 4 minimum value of 200 psf must be used to prevent
unrcalistic computation of scttlerment,

AP = . Distributed embankment pressure (pst) at center ot considered layer

Py = Final pressure telt by foundation subsoil (pst)

Note: Pe =P, + AP
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I Figure 6-6: Bearing capacity index (C) values tor granular suils
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UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration AAAAA;
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION :

Project Name 1 Us52 B Client : ODOTY

File Name : Ramp B wall Project Manager : PN
Date : 10/18/10 Computed by 1 EWT

Settlement for X-Direction

Embank. slope, x direc. = 0.10 (ft) Height of fill R = 32.80 (fv)
y direc, = 0.10 (ft) uUnit weight of i1l = 120.00 (pcf)-
Embankment top width = 33.00 (fr) p load/unit area = 3936.00 (psf)
embankment bottom width = 33.20 (ft) Foundation Elev. = 544.80 (ft)
Ground Surface Elev. = 544.80 (ft) )
water table Elev. = 537.50 (ft) unit weight of wat. = 62.40 (pcf)
LAYER COEFFICIENT UNIT SPECIFIC VOQID
N§. TYPE THICK. <COMP. RECOMP. SWELL. WEIGHT GRAVITY RATIO
(fvd (pct) _
1 INCOMP. 4.5 -—---= ==--=’ ————- 120.00 -——— -———
2 COMP, 6.0 0.230 0. 023 0.000 120.00 2.65 0.61
3 COMP. 1.5 0.018 0.000 0.000 125.00 2.65 1.00
4 INCOMP. 11.9 ----- ===== =----- 145.00 -——— S
SUBLAYER SOIL STRESSES '
NE. THICK. ELEV. INITIAL MAX.PAST PRESS.
(fo) (ft) . (psH) (pst).
1 INCOMP. ‘ -
2 6.00 537.30 887.52 ' 887.52
3 1.50 533.55 1107.27 1107.27
4 INCOMP. :
;._o \ .
= 0.00 X = 3.30 X = 6.60 . X = 9.90
Layer Stress Sett, stress Sett. stress Sett. Stress Sett,

(psf) (in.) (psf) (nJ) (psf) (in.) (psf) (in.)
INCOMP. iNCOMP. INCOMP. INCOMP. .

1 .
2 979.38 3.32 1475.61 4.37 1750.88 4.87 1866.01 5.06
3 969.64 0.04 1315.95 0.06 1570.00 0.06 1718.46 0.07
4 INCOMP, INCOMP. INCOMP. TINCOMP. : .
B3DG@ welt 443 4.93 5.12
11L9 ) _
X = 13.20 X = 16.50 X = 19.80 X = 23.10
Layer stress Sett. Stress Ssett. Stress Sett. Stress Sett.

(psf) (in.) (psf) (Gin.) (psf) (in.) (psf)"  (in.)

1 1INCOMP. INCOMP. INCOMP. INCOMP.
2 1910.41 5.13 1922.45 5.15 1911.87 5.13 1870.12 5.06
3 1791.06 0.07 1813.16 0.07 1793.66 0.07 1724.69° 0.07
4 INCOMP. INCOMP. INCOMP. INCOMP.

5.20 5.22 Yo & 9 5.20 5.13
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X = 26.40
Layer Stress Sett.
(psf) (in.)

INCOMP. INCOMP.
1761.24 4.88
1581.78 0.06

INCOMP. INCOMP.
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X =
stress
(psf)

INCOMP.
1498.92
1334.51
INCOMP.

display

528
29.70 X =
Sgtt. stress .
(in.)} (pst)

4.42 1013.04
0.06 991.82

33.00
Ssett,
(in.)

3.40

0.04
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G 40 )
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UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration ARAAA;
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION :

Project Name : US 52 Ramp B End Cclient : 0DOTY
File Name : B-End Project Manager : PN
Date : 10/18/10 Computed by t EWT

settlement for X-Direction

0.10 (ft) Height of fill H
0.10 (ft) unit weight of fill
52.00 (ft) p load/unit area

17.25 (ft)
120.00 (pcf)
2070.00 (psf)

Embank. slope, x direc.
. y direc.
Embankment top width

oG un
o

Embankment bottom width 52.20 (ft) Foundation Elev. 538.10 (ftv)
Ground Surface Elev. 538.10 (ft) )
water table Elev. 530.10 (ft) unit weight of wat. = 62.40 (pcf)
LAYER " COEFFICIENT UNIT SPECIFIC VOID
N§. TYPE THICK. <COMP. RECOMP. SWELL. WEIGHT GRAVITY RATIO
(fod (pct)
1 INCOMP. 4.5 ——--- —-——- T 120.00  ---- ——
2 COMP., 3.5 0.200 0.020 0.000 120.00 2.65 0.53
3 COomP. 3.0 0.057 0.000 0.000 120.00 2.65 1.00
4 INCOMP. 16.3 ----+- =----- =-=---- 145.00 -——— S
SUBLAYER SOIL STRESSES ’ .U
N§. THICK. ELEV. INITIAL MAX . PAST PRESS.
(ft) (ft) . (psH) (pst)
1 INCOMP. ' :
Z 3.50 531.85 750.00 750.00
3 3.00 528.60 1046.40 1046.40
4 INCOMP. ’
=0.| .
X = 0.00 X = 3.00 X = 6.00 X = 9.00
Layer Stress Sett. stress Sett. stress Sett. . Stress Sett

(psP) CGin.)  (psH)  (in.d  (esH  (n.)  (psP)  (in.)
INCOMP. INCOMP. INCOMP. INCOMP. '

1 .
2 $17.09 1.25 797.96 1.73 942.00 1.94 998.46 ~ 2.02
3 516.20 0.18 713.45 - 0.23 854.19 0.27 935.12 0.28
4 INCOMP. INCOMP. INCOMP. INCOMP. ‘ )
ai- radt 1.96 2.21 2.30
X = 12.00 X = 15.00 X = 18.00 X = 21.00
Layer Stress Sett. Stress Sett. stress Sett. stress Sett.
(psf) (in.) {pst) {in.) {psf) ¢in.) = (psfy ({in.)
1 INCOMP. INCOM#. INCOMP. INCOMP.
2 "1021.18 2.05 1031.27 2.06 1036.14 2.07 1038.57 2.07
3 978.18 0.29 1001.04 0.30 1013.38 0.30 1019.94 0.30
4 TINCOMP, INCOMP. INCOMP. INCOMP.
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52 B END

X = 24.00 Xx=  27.00 X = 30.00 X =  33.00
Layer Stress Sett. Stress Sett. stress Sett. Stress Sett.
(psf) (Gn.) (psf) (in.) (psf) (in.) (psf) (inJ)

1 INCOMP. INCOMP. INCOMP. INCOMP. ' _

2 1039.65 2.07 1039.82 2.07 1039.13 2.07 1037.32 2.07
3. 1022.99 0.30 1023.46 0.30 1021.51 0.30 1016.53 0.30
4 INCOMP. INCOMP. TINCOMP. INCOMP.
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AARAAA Hit arrow keys to display next screen. <F8> Print. <F10> Main Menu AAAAAU
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Typical Section Showing the Use of Special Benching
Within a Back-To-Back Walls Section
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APPENDIX V

ODOT Retaining Wall Checklist



IV.B. Retaining Wall Checklist

C-R-S: Sc¢i-823-0.00 (US 52) PID: 77366

Reviewer: E. Tse/B. Wilson Date: 11-15-07

If you do not have a rétainin@éll on the project, you do not have to fill out this checklist.

Soll Data and Preliminary Calculations

y

=<

|-

1<

=<

N X

1

Has a justification study been performed to
determine the necessity of a wall as opposed to
ROW purchase or other project alternatives?

Have the necessary soil strength parameters and

unit weights been determined?
Check method used:
laboratory shear tests

X] estimation from SPT or field tests

Has the groundwater elevation been
determined?

Have the proper loading conditions been
determined?

a If yes, check which loading conditions apply:
Backfill: Xl flat or O sloped
Surcharge: . Xl yesor O no

It applicable, has the influence of groundwater
been taken into account with regards to soil unit
weights and active pressures?

Has the Coulomb method been utilized to
determine the lateral earth pressure?

Not applicable — MSE Wali.

Notes:




Retaining Wall Checklist

IV.B.
QDesign
YNX 7
Y X 8
Y X 9
YN X
Y N X
Y N X
v X
10
Y N X
@ .-
Y N X
Y N X
1"
YN X
Y N X
Y N X
Y N X
Y N X
Y N X

For preliminary wall design, has the design
criteria and wall type selection process been
followed as instructed in BDM 204.67

Was an economic analysis performed to evaluate
the cost benefits of the chosen wall type
compared to others?

Have all the required F.S. been calculated?

a Do the F.S. meet or exceed the minimums
listed below (for non-proprietary walls):

Bearing Capacity (minimum F.S. = 3.0)

External Stability (minimum F.S. = 1.3 when
not supporting abutments)

Overturning (minimum F.S. = 2,00)
Sliding (minimum F.S. = 1.50)

If poor foundation soils are present, has a
solution been determined with respect to the
following: . :

a excessive settlement?

b inadequate bearing capacity?

¢ sliding?
d global stability?

For non-proprietary walls, each wall type has
design recommendations which need to be
determined. For the wall type being evaluated,
have the following design recommendations
been determined by accepted design methods
or, where applicable, FHWA design guidelines:

a . Cantilever, Gravity - footing width, allowable
bearing capacity (BDM 204 & 303.4)

b Cellular - type, bearing pressure, fill material

¢ Drilled H-Pile - type, embedment, spacing,
lagging, maximum moment, section
modulus, maximum deflection

d Drilled Shafts - diameter, embedment,
spacing, maximum moment, maximum
deflection (see BDM 303.4.3)

e H-pile Lagging - pile size, embedment,
lagging design, spacing, facing,
maximum deflection

f  Sheet I5ile - embedment, section modulus,
maximum deflection

Not applicable - MSE Wall.

Criteria for settlement, sliding and global stability
are met.

Recommended undercutting and replacement
with compacted fill.

Not applicable - MSElWaII.




IV.B.

Y

o

=<

<

N

Retaining Wall Checklist

X

X

1>

1<

B

12

13

14

15

g Soil Nailing - spacing, loading per nail, -
tacing, embedment

h Tieback - load per tieback, number of rows,
wale design, type of anchor

Proprietary wall designs require a special
process for detail design, as outlined in BDM
303.5. Has this procedure been followed for this
project?

The presence and quality of water behind the
wall structure and in the backfiill can be a major
source of overloading and tailure.

a Has the quality / chemistry of the groundwater
been accounted for in the drainage system?

b Has an adequate drainage system been
included in the detail wall design?

¢ If there is a water source behind the wall, has
additional drainage been added to control the
effect of this water source on the wall?

Have the effects of the wall design and
construction procedure been determined and
accounted for on the construction schedule?

Has the effect of the wall design and construction
been evaluated with regard to structures (e.g.,
culverts, utilities), which may be subject to
unusual stresses or require special design or
construction considerations?

Not applicable -MSE Wall.

Not applicable ~ No apparent water source.

Notes:




IV.B. Retaining Wall Checklist

Plans and Contract Documents

Y N X 17

Y N X 16 Have all the necessary notes, specifications,

special provisions, and details for the
construction of the wall system been included in
the plans?-

Has the need, location, type, plan notes, and
reading schedule for any instrumentation been

_determined and included in the plans?

Check the types of instrumentation specified:
O inclinometers O] strain gages

O toad cells {J settiement plaﬁorm§
O monitoring weils / piezometers

O other . List other items:

Plans not prepared for Stage 1.

No instrumentation needed.

"‘Notes:




