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Dear Mr. McNeal:

Stantec Consulting Services Inc. (Stantec) has completed a geotechnical report for the referenced project
based on geotechnical data collected by BBC&M Engineering, Inc., dated September 2002, and a
supplemental CPT Soundings Report by ODOT, dated November 2021. The enclosed geotechnical report
contains a brief description of the site, apparent geology, the scope of work performed, and
recommendations for the design and construction of the bridge.

OGE comments from May 2, 2024 on the previous submittal of this report and Stantec responses to these
comments follow this cover letter. If you have any questions or need more information, please contact our
office.

Respectfully,

STANTEC CONSULTING SERVICES INC.
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Darren Pleiman, PE Eric M. Kistner, PE
Senior Project Engineer Principal

Tel: (513) 827-7837
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INTEROFFICE COMMUNICATION

To: Thomas M. Barnitz, P.E., Planning and Engineering, District 9
COPY: Justin A. Gardner, P.E., District 9 Geotechnical Engineer
FROM: Amal Mohi, P.E,, Office of Geotechnical Engineering
DATE: May 2,2024
SUBJECT: LAW-7-0370 (B16), PID 75923, Stage 3 Geotechnical Review

We have completed our review of the Stage 3 Submission, received on April 8, 2024 for the subject project. We
were supplied with the following documents for this review:

I.  Stage 3 Plan Set - Bridge sheets only, prepared by Stantec, dated March 2024.
II. Structure Foundation Exploration (SFE) Report- Bridge No. LAW-7-0370, prepared by Stantec, dated
August 25, 2022.

To assist our review, we have consulted the previously submitted Disposition of Comments to our Stage 2
Review, prepared by Stantec, received on August 3, 2022, for the subject project. We have included our Stage 2
Comments and the Consultant Disposition along with our responses for the comments that are still outstanding.
For consistency, we have used the same comment numbers from our previous 10Cs.

I. DISPOSITION OF COMMENTS:

5. [ESTIMATED QUANTITIES, WALL 1 AND WALL 2: since this is a fill project, we don’t think that “Item 503
Cofferdams and Excavation Bracing” is required. Determine the use of this item or delete from estimate.
Stantec Disposition: Item has been removed.

OGE Response: This comment has not been addressed.

Stantec: Concur. Item has been removed.

STAGE 2 RESUBMISSION REVIEW:

Our comments regarding the Stage 2 submittal (items II through III on page 1 of this I0C) are presented as
follows, under headed sections for each of the submitted documents that is still outstanding from the previous
submittal. We have continued numbering our comments from our previous review.

I. STAGE 3 PLAN SET - BRIDGE:

17. Wall 1 and 2 Elevation, Sheet 26, Rear Abutment Detail, Sheet 7, and Forward Abutment Detail, Sheet 9: do
not use the term “strap length” with regards to the proposed temporary MSE walls. It is very likely that
geogrids and not metal straps would be used to reinforce these walls. Use the term “soil reinforcement”
per ODOT SS 840.

Stantec: Concur. References to “strap length” have been replaced with “soil reinforcement”.

II. SFE REPORT- BRIDGE N0O. LAW-7-0370:
18. In accordance with the GDM Section 1304.1.1: For piles installed within an MSE abutment, place the water

level in the analyses at the top of the leveling pad elevation, where the MSE wall drain is to be installed.
Rectify this.

Stantec: The water level was conservatively modelled 6 inches above the top of the levelling pad. When
discussed during a conference call held on March 23, 2024, it was decided that this was satisfactory.

19. Since the Bearing Resistance checks using MSEW analyses have very low CDR values, in some cases
between 0.18 and 0.29, and those using limit equilibrium analyses have CDR values between to 1.21 to
1.41, this seems to indicate that the soil parameters used in MSEW are very low and could be minimum
values instead of averages, which is not acceptable. Keep in mind that MSEW analyses can only be used in
a uniform soil profile or using averaged soil strength values. Fix this.

Stantec: When discussed during the March 23 conference call, ODOT agreed with the use of the limit
equilibrium method to evaluate bearing capacity, but instructed Stantec to remove MSEW analysis results
showing unacceptable CDR values. Stantec agreed to this approach and updated the appendices accordingly.
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20.

21.

22.

23.

24.

In the MSEW analyses at the top and bottom of the foundation preparation layer, the MSE Wall Heights
were assumed to be 2.00 ft different between the two different analyses. In accordance with the BDM
Figure 201-3, a minimum of 1 ft of Item 203, Granular Material, Type C must be installed below the leveling
pad, also see the BDM Section 307.4.F. Per the BDM Section 307.4, “Determine sliding resistance and
bearing resistance of MSE wall foundations both at the top and bottom of the foundation preparation layer.”
Therefore, the notional height (h) is measured from either the top or bottom of the foundation preparation
layer, depending on at which level the analysis is being performed. For these analyses, the height is
measured up to the profile grade elevation at the face of the wall, per SS840.04.A.2. This makes the
difference in height typically 1.00 ft between the analysis performed at the top and bottom of the
foundation preparation layer. Fix this.

Stantec: Does not concur. In the analyses of the MSE walls it was determined that an undercut and additional
1-ft of Type C material (total of 2 feet) improved the overall results of the limit equilibrium bearing analyses.
This additional 1-ft of Type C was incorporated into the overall height of the wall for the top and bottom
checks. In the March 23 conference call, ODOT agreed that the analysis should incorporate the additional
Type C material thickness.

Rear and Forward Abutment, Bridge: For the Final MSE Wall, two bearing analyses have been performed:
1. Short Term (Undrained Condition) and 2. Long Term (Drained Condition). Both analyses were
performed at the top of the foundation preparation layer. Also perform bearing and sliding resistance
checks at the bottom of the foundation preparation layer, which should produce more critical conditions
due to the increased height and foundation soils weaker than the foundation preparation layer. A sliding
resistance check at the top of the foundation preparation layer, although it can be done, is predicted to
produce less critical results.

Stantec: When discussed during the March 23 conference call, ODOT indicated that they were not that
concerned with the sliding and bearing on top of the foundation preparation layer based on the relatively high
internal friction angle (34 degrees) of the foundation prep material and that focus should be directed to the
sliding and bearing at the bottom of the foundation preparation layer. For the Temporary Walls, Stantec
performed top and bottom of foundation preparation analyses for both short and long term conditions. For
the Final Walls, Stantec performed bottom of foundation preparation analyses for both the short and long
term conditions. In comparing the results for the respective Temp and Final wall analyses, Stantec concluded
that the bottom of foundation preparation analyses were the more critical analysis for the Final Walls.

Forward Abutment, for the Temporary MSE Wall, Short Term (Undrained Condition) and Long Term
(Drained Condition), analyses performed at the top of the foundation preparation layer, change the
foundation soil unit weight from 120 pcf to 130 pcf, per the BDM Table 307-1 for MSE Foundation
Preparation layer. Fix this.

Stantec: Concur. Corrections to the unit weights were made.

Forward Abutment, Temporary MSE Wall, at top of preparation layer: MSEW analyses performed at report
page numbers 169 and 219 are identical even though the analysis starting at page 169 is labeled Short
Term (Undrained) and the analysis starting at page 219 is labeled Long Term (Drained). Review this and
delete one of them.

Stantec: Does not concur. Both analyses are essentially the same due to the bearing material (Type C) with a
phi angle of 34 degrees, which does not change from Short Term (Undrained) to Long Term (Drained)
conditions. Analysis is left within the appendix to provide continuity and completeness to the design process.
This was explained to ODOT in the March 23 conference call with agreement to leave in the analyses.

Rear Abutment, Temporary MSE Wall, at top of preparation layer: MSEW analyses performed at report
page numbers 179 and 230 are identical even though the analysis starting at page 179 is labeled Short
Term (Undrained) and the analysis starting at page 230 is labeled Long Term (Drained). Review this and
delete one of them.



Page 3 of 3
Date: May 2, 2024
Subject: LAW-7-0370 (B16), PID75923, Stage 3 Geotec Review

25.

26.

Stantec: Does not concur. Both analyses are essentially the same due to the bearing material, Type C with a
phi angle of 34 degrees, which does not change from Short Term (Undrained) to Long Term (Drained)
conditions. Analysis is left within the appendix to provide continuity and consistency to the design process.
This was explained to ODOT in the March 23 conference call with agreement to leave in the analyses.

Rear and Forward Abutments, Wing Walls: No sliding resistance checks have been performed at the top or
the bottom of the foundation preparation layer. At a minimum, perform sliding resistance check at the
bottom of the foundation preparation layer (see comment 21). Rectify this.

Stantec: Concur. Sliding and Bearing Resistance checks at the top and bottom of the foundation preparation
were performed for the Temp Wing Walls.

Rear and Forward Abutments, Wing Walls: All bearing resistance checks have been performed at the top
of the foundation preparation layer. Also perform bearing resistance checks at the bottom of the foundation
preparation layer, which we predict to produce more critical analyses. Rectify this.

Stantec: Concur. Sliding and Bearing Resistance checks at the bottom of the foundation preparation layer
were performed for both the Temp and Final Walls.

Nothing in these comments is to be construed as authorizing extra work for which additional compensation
may be claimed. If you believe that these comments require work outside the limits of the Scope of Services for
this project, please contact this office before proceeding.

If you have any questions, please feel free to contact either myself at 614-387-2379, or Alex Dettloff, at 614-
275-1308.

Thank you,

AM

PC: Reading File, File
Attachments: None.
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Executive Summary

Stantec Consulting Services Inc. (Stantec) has been retained by the Ohio Department of
Transportation (ODQOT) District 9 to perform design of the LAW-7-2.17 Chesapeake Bypass project.
The proposed State Route 7 Bridge over County Road 104 (LAW-7-0370) is a part of this overall
project. The project was initially designed in the early 2000's and is currently being redesigned
with horizontal and vertical grade adjustments and structural changes. A geotechnical
exploration was performed by BBC&M Engineering (BBC&M) for the referenced bridge during the
initial design with the field exploration being performed from October 1998 to May 2002. A
geotechnical report was submitted from BBC&M to RD Zande & Associates, Inc. (now Stantec)
dated September 2002 and titled “Subsurface Investigation, LAW-7-2.17 (Chesapeake Bypass), SR
7 Bridge over CR 104 (Booth-Eaton Rd.), Lawrence County, Ohio"”. In addition, ODOT provided a
supplemental exploration report, Cone Penetration Test Soundings Report, dated November 17,
2021.

This structure foundation exploration report prepared by Stantec summarizes the results from the
previous BBC&M report and updates the recommendations, where necessary, according to
current design standards and design changes. The current design site plan for the bridge is
included in Appendix A, and the BBC&M report from September 2002 is provided in Appendix B.
This bridge was initially planned to be a three-span bridge, as shown in the BBC&M report. The
design was then changed to a single-span bridge with the abutments supported by mechanically
stabilized embankment (MSE) walls, which was the focus of Stantec’s previously submitted draft
version of this report. The current design consists of a bridge supported by steel H-piles driven to
refusal on bedrock with MSE wall approaches. The MSE walls will bear upon existing soils or
structural fill and the piles supporting the bridge will be sleeved through the MSE wall fill.

Four borings were advanced at the site by BBC&M, with surface elevations ranging from 552 to
577 feet. Bedrock was encountered at elevations ranging from 509 to 519 feet. The bedrock was
described as alternating layers of shale, siltstone, limestone, and coal. One additional boring was
advanced near the bridge location by Stantec (surface Elevation 565.5 feet). Bedrock, described
as mudstone, was encountered in this boring at an elevation of 520.2 feet. ODOT performed four
CPT test soundings in the vicinity of the bridge to supplement the existing test boring information.

It is recommended that the substructures of the bridge be supported by steel H-piles driven to
refusal on bedrock. The estimated pile lengths are 75 and 80 feet for the west and east abutments,
respectively. Based upon the results of the settflement and downdrag analysis for the structure, a
waiting period of approximately 1 month is recommended between the completion of the MSE
wall and application of the abutment surcharge and the installation of the piles. It is estimated
that sufficient settlement will have occurred during that waiting period that no downdrag loads
will develop along the piles for the structure. For the MSE walls an additional 1-ft undercut and
replacement with Type C foundation preparation material is required to provide stability to the
MSE walls.

('_4 Stantec



REPORT OF STRUCTURE FOUNDATION EXPLORATION
BRIDGE NO. LAW-7-0370
(PID NO. 75923)

Stantec Consulting Services Inc. (Stantec) has been retained by the Ohio Department of
Transportation (ODOT) District 9 to perform design of the LAW-7-2.17 Chesapeake Bypass project.
The State Route 7 Bridge over County Road 104 (LAW-7-0370) is a part of this overall project. The
project was initially designed in the early 2000's and is currently being redesigned with horizontal
and vertical grade adjustments and structural changes. A geotechnical exploration was
performed by BBC&M Engineering (BBC&M) for the referenced bridge during the initial design with
the field exploration being performed from October 1998 to May 2002. A geotechnical report
was submitted from BBC&M to RD Zande & Associates, Inc. (now Stantec) dated July 2002 and
titled “Subsurface Investigation, LAW-7-2.17 (Chesapeake Bypass), SR 7 Bridge over CR 104 (Booth-
Eaton Rd.), Lawrence County, Ohio”.

This bridge was initially planned to be a three-span bridge, as shown in the BBC&M report. The
design was then changed to a single-span bridge with the abutments supported by mechanically
stabilized embankment (MSE) walls then changed again to a precast reinforced concrete round
section structure bearing on pedestal walls, which was the focus of Stantec’s previously submitted
draft version of this report. The current design consists of a bridge supported by steel H-piles driven
to refusal on bedrock with MSE wall approaches. The MSE walls will bear upon existing soils or
structural fill and the piles supporting the bridge will be sleeved through the MSE wall fill.

This structure foundation exploration report summarizes the results from the previous BBC&M report
and updates the recommendations, where necessary, according to current design standards and
design changes. The current design site plan for the bridge is included in Appendix A, and the
BBC&M report from September 2002 is provided in Appendix B. Appendix C presents the results of
the supplemental ODOT Exploration Report and Appendix D presents additional CPT analyses and
soil parameter derivation. The seftlement and MSE wall analyses are presented in Appendix E and
F. The ODOT Geotechnical Engineering Design Checklists are included in Appendix G.

The Physiographic Regions of Ohio Map (Ohio Division of Geological Survey, 1998) shows that the
site is near the boundary of the Ironton and Marietta Plateaus within the Appalachian Plateau.
The Ironton Plateau is described as a moderately high relief dissected plateau. Coarse grained,
coal-bearing rock sequences are common, along with lacustrine clay-filled Teays River valley
remnants. The bedrock includes Pennsylvanian-age sandstones, siltstones, shales, and coal from
the Pottsville, Allegheny, and Conemaugh Groups. The Marietta Plateau is a dissected plateau
of mostly fine-grained rocks. Red shales and red soils are relatively common, along with landslides.
The bedrock includes Pennsylvanian-age Upper Conemaugh Group through Permian-age
Dunkard Group cyclic sequences of red and gray shales, siltstones, sandstones, limestones, and
coals. Figure 1 shows the site location on an aerial map with the proposed roadway configuration.

('_4 Stantec



REPORT OF STRUCTURE FOUNDATION EXPLORATION
BRIDGE NO. LAW-7-0370
(PID NO. 75923)
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Figure 1. Aerial Map of Bridge Location, LAW-7-0370

The Quaternary Geology of Ohio Map (ODGS, 1999) indicates that the site is underlain by
Cenozoic-age colluvium derived from local bedrock and includes scattered areas of residuum,
weathered material, landslides, and bedrock outcrop. Alluvium and alluvial terraces can also be
encountfered along streams and creeks. According tfo the Web Soil Survey (NRCS), the site is
underlain by many soil types, but predominantly those of the Upshur-Gilpin complex (UgF) and
Vandalia silty clay loam unit (VaD3). The UgF complex consists of 40 to 70 percent slopes, while
the VaD3 unit consists of 15 to 25 percent, severely eroded slopes. Both units would classify as A-
6 according to the American Association of State Highway and Transportation Officials (AASHTO)
method.

The Bedrock Geologic Map of Ohio (ODGS, 2006) shows that the site is underlain by Pennsylvanian-
age sedimentary rocks, mainly shale, sandstone, siltstone, mudstone, limestone, and some coal.
The Reconnaissance Bedrock Geology of the Huntington, Ohio Quadrangle Map (ODNR, 1996)
indicates that the site is underlain by bedrock of the Pennsylvanian-age Conemaugh Formations.
This formation consists of alternating cycles of shale, siltstone, limestone, sandstone, mudstone,
and coal. They are described as nonbedded to massive, with colors of gray, green, red, brown,
and black. The Conemaugh Formation is further described as containing multicolored mudstones
and having rapid vertical and horizontal changes of rock types.
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REPORT OF STRUCTURE FOUNDATION EXPLORATION
BRIDGE NO. LAW-7-0370
(PID NO. 75923)

Lawrence County is known for being susceptible to landslides and slope failures because of the
hilly terrain. Along existing side roads through the LAW-7-2.17 corridor, signs of failures, such as
repaired pavement, pavement cracking, pile and lagging retaining walls, and leaning guard rail
sections and utility poles were observed during the exploration, however, no specific signs of slope
instability were observed in the immediate site vicinity.

A review of the Ohio Karst Areas map (ODNR) indicates that no known karst features are located
near the project limits. No oil or gas wells were observed during the field reconnaissance. The
Ohio Geological Survey Abandoned Underground Mine Locator website application indicates
that there are no abandoned underground coal mines in the project vicinity.

Four borings were advanced at the site by BBC&M in the vicinity of the bridge, with one additional
boring performed by Stantec. The borings were drilled using 3'4-inch diameter hollow-stem augers
powered by an ATV-mounted drill rig. Standard penetration test (SPT) samples were obtained at
2.5-footintervals. Itis assumed that BBC&M SPT sampling was performed with a cathead-operated
SPT hammer or an uncalibrated automatic hammer. The Stantec SPT sampling was performed
with a calibrated automatic hammer with an energy ratio (ER) of 85.9 percent. Upon
encountering bedrock, approximately 5 to 10 feet of NXM or NQ-size rock core was obtained in
all borings. ODOT performed four CPT test soundings in the vicinity of the bridge to supplement
the existing test boring information. Three of the four CPT soundings were extended to apparent
refusal (depths of 44.5 to 50.4 feet).

Table 1 shows the locations of the borings and soundings. The stations and offsets in the following
table are based on current project statfioning for State Route 7, which is different than the
stationing provided in the 2002 BBC&M report included in Appendix B.

Table 1. Exploration Location Information; LAW-7-0370

Exploration No. Station (feet) Offset (feet) Nearest Substructure
B16-314-0-99 195+10 40 Left West Abutment
B16-315-0-99 195+61 Centerline West Abutment
B-2BP1-0-00 195+76 98 Right East Abutment
B-2EBP1-0-00 196+94 12 Right East Abutment

B-009-1-12 196+24 100 Left West Abutment
C-009-2-21 195+71 65 Right East Abutment
C-009-3-21 196+32 17 Left West Abutment
C-009-4-21 196+29 21 Left West Abutment
C-009-5-21 196+26 11 Left West Abutment

B — Boring, C — CPT Sounding

('_4 Stantec
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Boring logs and detailed descriptions of soils and bedrock encountered are included in
Appendices B and C. In summary, overburden soils were identified primarily as silt and clay (A-6q)
with lesser amounts of silty clay (A-6b), clay (A-7-6), sandy silt (A-4a), coarse and fine sand (A-3a),
gravel with sand, silt, and clay (A-2-4) and gravel with sand (A-1-b). SPT N-values varied from 0 fo
over 50 blows per foot, with an average of approximately 20 blows per foot. Water contents
ranged from 10 to 25 percent, with an average of 17 percent. Atterberg limit testing performed
on selected fine-grained samples yielded liquid limits ranging from 24 to 44 and plasticity indices
varying from 5 to 19. In general, the CPT soundings and test borings appear to be similar in
stratigraphy. ODOT's supplemental exploration report is included in Appendix C.

Bedrock was encountered at elevations ranging from approximately 509 to 520 feet. The bedrock
was described as shale inferbedded with siltstone (Boring B16-314), shale (Boring B16-315),
limestone/shale/coal (Boring B-2BP 1), shale/coal (Boring B2EBP1-215), and mudstone (B-009-1-12).
Table 2 presents a summary of the borings.

Table 2. Summary of Borings; LAW-7-0370

Top of Rock Bottom of Boring
Boring No. Surface Elevation Depth to Bedrock Elevation Elevation
B16-314-0-99 577! 58.0 5191 513.5
B16-315-0-99 566! 49.0 5171 5117
B-2BP1-0-00 567.6 52.5 515.1 501.1
B-2EBP1-0-00 5521 43.0 509! 5017
B-009-1-12 565.5 453 520.2 506.8

Note: All values shown with feet as unit of measure.

' Elevations are noted as being approximate on the boring logs.

5.1 GENERAL

5.1.1. The conclusions and recommendations presented herein are based on information
collected from the borings performed during this and previous exploratfions using that degree of
care and skill ordinarily exercised under similar circumstances by competent members of the
engineering profession. CPT soundings were performed by ODOT. No warranties can be made
regarding the continuity of conditions between borings and soundings.

Q Stantec
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5.1.2. The proposed design of the structure consists of a pile supported single span bridge with
MSE approaches and wing walls. The piles (HP 10x42) will be sleeved through the reinforced fill of
the MSE wall and driven to the underlying bedrock.

5.1.3. Stability analyses performed by Stantec generally yielded unacceptable factors of safety
for 2H:1V embankment slopes. The analyses yielded acceptable factors of safety for 3H:1V slopes,
provided that a confrolled rate of embankment construction is used. Details of these analyses
are provided under a separate cover in the “Report of Roadway Exploration” for the project. This
controlled rate of construction should apply to the embankments adjacent to the proposed MSE
walls.

5.1.4. Itis recommended that a free-draining granular material be used for backfill behind the
concrete abutment and wingwalls fo reduce the potential for static water pressures to build up
behind the structures. Drainage of the material should be provided by placing a perforated pipe
at the bottom of the pile cap/wall footing leading to existing drainage to fransport water away
from the structure.

5.1.5. In accordance with ODOT's Seismic Design Policy (2016) and AASHTO 3.10.3.1 a seismic
analysis of the subsurface conditions based on the test borings was performed to evaluate the
Site Class. The shear wave velocities for the overburden soils were derived from the CPT data and
are presented on the spreadsheets in Appendix D. Based on the CPT data provided in the ODOT
soundings an average shear wave velocity of about 925 ft/sec was determined for the
overburden soils above the bedrock. The bedrock varies from shale to sandstone. Based on
various literature sources the shear wave velocity in rock can range significantly (e.g., 600 o 8000
ft/sec) depending on the rock type. Stantec used a value of 1500 ft/sec for a shale (conservative)
and combined with the shear wave velocity for the overburden the weighted average over a
depth of 100 feet is about 1212 ft/sec. Based on Table 3.10.3.1-1 Site Class Definitions, an average
Vs between 1200 and 2500 ft/sec results in Site Class C. Based on the figures in AASHTO 3.10.2.1
the values for PGA, Ss, and S1 are 0.05g, 0.11g, and 0.044g, respectively.

5.2 DRIVEN PILE RECOMMENDATIONS

5.2.1. Iltisrecommended that the substructures of the bridge be supported by steel H-piles driven
to refusal on bedrock. According to the ODOT Bridge Design Manual (BDM), tip and side
resistance should be calculated for deep foundations. Since the piles for this structure are end
bearing, any side resistance from the soil overburden is ignored. Based upon the results of the
unconfined compressive strength tests performed on bedrock samples collected for this project,
an average strength of the shale bedrock is 246 tons per square foot. Based upon this, a
calculated tip resistance of 3.4 kips per square inch isrecommended for design of the foundations.

There is a potential for downdrag loading on the piles based upon the calculated settlement, as
discussed in Section 5.2.3 below. However, it is recommended that a waiting period after MSE wall
construction be planned prior to driving the abutment piles to reduce the potential for downdrag.

('_4 Stantec
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The estimated pile tip elevations and pile lengths are provided in Table 3. The estimated pile tip
elevations are equal to where bedrock coring began in the borings located closest to the
substructure unit. The estimated pile lengths were rounded up o the nearest 5-foot interval.

Table 3. Estimated Pile Elevation Information; LAW-7-0370

Top of Estimated Top Estimated
Pile of Bedrock Pile Tip Estimated
Substructure (Nearest Boring) Elevation Elevation Elevation Pile Length
Rear Abutment (B16-315-0-99) 588.4 517.0 516.0 75
Forward Abutment (B2EBP1-215-0-00) 585.2 509.0 508.0 80

Note: All values shown with feet as unit of measure.

5.2.2. Because the predominate bedrock type is shale, it is recommended that steel pile points
not be used, according to the ODOT Bridge Design Manual Section 305.3.5.6.

5.2.3. A setflement analysis was performed for the approaches to determine the potential for
development of downdrag forces on the driven piles at the abutment walls. The modeling
program Seftle3D v. 5.001 (2019) was used to model the MSE walls abutment and calculate the
consolidation and immediate settflement. An analysis was performed, using the eastern/forward
abutment as the design case. The total settflement is estimated to be about 9 to 10 inches.

Settlement was also estimated using the CPT data and the Constrained Modulus Method to
determine consolidation settflement. This method yielded total settlement values that were less
than the Settle3D analysis of 9 o 10 inches. Stantec recommends using the more conservative
settlement amount of 9 to 10 inches.

Stantec also reviewed the Coefficient of Consolidation (Cv) values derived from the CPT data.
Based on a comparison of the CPT-derived Cy and the Cy value from the consolidation test the
CPT-derived Cv is more than twice the consolidation value. This would lead to a significantly
faster time-rate of settlement. Stantec recommends using the more conservative consolidation
test Cv value to determine the time-rate for consolidation.

The plan is to mitigate downdrag before driving piles. The "“full loading™ case includes the MSE
walls and fill behind the concrete abutment walls. Since the concrete abutment walls can’t be
constructed until the piles are driven a surcharge load consisting of soil fill or stacked New Jersey
barriers equivalent to the proposed fill above the MSE wall must be tfemporarily constructed. Once
the consolidation settlement has occurred then the temporary load can be removed, the piles
driven, and the abutment construction completed. The Settle3D output is provided in Appendix
E. This preloading configuration should mitigate the need to design the bridge piling for downdrag
forces.
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The material properties for the seftlement analyses were developed from the results of one-
dimensional laboratory consolidation tests performed on undisturbed soil samples obtained from
the alignment. The results of the consolidation tests are also included in Appendix E.

A time-rate of consolidation analysis was performed to determine a waiting period between end
of embankment construction and pile installation necessary to reduce, or eliminate, downdrag
forces on the piles. Based upon the results of the analysis, it is recommended that a waiting
period of approximately 1 months (30 days) be used from end of MSE wall construction and
temporary surcharge application to installation of piles. However, ODOT typically uses a
minimum consolidation time of 3-months. After the waiting period, it is estimated that sufficient
settlement will have occurred to eliminate the downdrag potential at the abutment locations.

Settlement platforms should be installed on the natural subgrade soils prior to MSE wall
construction at the substructure locations, as specified in ODOT Geotechnical Bulletin 4, Section
7. The exact locations should be determined by the engineer on site, but it is recommended that
the instrumentation be placed within the MSE wall footprint and within a few feet of the pile
sleeves. A minimum of 2 seftlement platforms should be installed per abutment.

The reading of the settflement platforms should be performed in accordance with Geotechnical
Bulletin 4 “Guidelines for the Use of Geotechnical Insfrumentation”. Settlement readings should
begin with an inifial reading upon placement of the platform to record the elevation prior to
embankment construction. Settlement platforms are typically read weekly during both times of
construction and waiting periods. The reading frequency may be increased once the
consolidation curve begins to level off and the fime to restart construction draws near. The
engineer should be responsible for evaluation of the actual settflement data. Installation of the
abutment piles should not begin until the engineer has determined that an adequate amount of
consolidation of the foundation and embankment soils has occurred.

53 MSE WALLS

Based on the preliminary plans, Mechanically Stabilized Earth (MSE) retaining walls are planned
for the two U-shaped abutment approaches for the new bridge. Analysis of the MSE walls were
performed in general accordance with ODOT Supplemental Specification 840, “Mechanically
Stabilized Earth Walls”, dated January 18, 2019, and AASHTO LRFD Bridge Design Specifications,
8th edition, 2017. The maximum wall height was determined based on the top of wall elevation
and an embedment depth of 3-feet as required by AASHTO 11.10.2.2 and for frost penetration.
The planned rear and forward MSE faces will be established at about elevation 559.5 and 557.5,
respectively. The bridge will be supported by driven piling sleeved through the MSE wall. The MSE
wing walls will turn back from the abutment face and then step up the new fill embankment.
Beyond the bridge abutment wing walls, the MSE walls will have a maximum 2H:1V fill/back slope
above the wall to the roadway grade. Based on National Flood Hazard Mapping (FIRMette) the
bridge in not located in a flood zone.

In evaluating the design for a "gravity-type" reinforced soil retaining wall (MSE), the external and
internal stability should be analyzed. The internal stability analysis will be performed by the wall
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designer. The external stability analysis for eccentricity, sliding, bearing resistance and global stability
considered the subsurface conditions, the height of the MSE wall and an initial minimum reinforced
length of 0.7 times the height of the wall. The reinforcement length was increased/decreased in
increments of 0.5 feet to meet external stability requirements. Stantec utilized the computer program
MSEW Version 3.0 in the analysis of the MSE walls. Global stability was analyzed using Slope/W by
GeoStudio, 2019. The MSE wall analyses are presented in Appendix F.

In accordance with ODOT SS 840 for design, the reinforced fill portion of the wall must have an
internal friction angle (¢) equal to 34 degrees, a cohesion of 0, and a unit weight of 120 pounds
per cubic fooft (pcf). The retained soil must have an internal friction angle (@) equal to 30 degrees,
a cohesion of 0, and a unit weight of 120 pcf. ODOT requires a foundation preparation layer
beneath the MSE wall in accordance with the ODOT Bridge Design Manual, Section 307.4 D. From
BDM Table 307-1, the foundation preparation material (granular Type C) must have an internal
friction angle (¢) equal to 34 degrees, a cohesion of 0, and a unit weight of 130 pcf. The
subsurface conditions beneath the walls were estimated based on the additional CPT borings
performed by ODOT. ODOT provided the CPT Raw Data and typical Basic Correlation Results in
spreadsheet form. Stantec utilized this information along with the Guide to Cone Penetrometer
Testing, 6th Edition, 2015 and ODOT Geotechnical Bulletin GB2, dated January 17, 2020, to establish
soil parameters for the analyses. The tables below summarize the soil parameters used in the MSE
wall analyses.

Table 4. Rear Abutment Soil Parameters

Elevation Depth Soil Type Unit qn Short Term Long Term
Range below MSE Weight (tsf)
wall . (pcf) Friction Cohesion | Friction Cohesion
foundation Angle (¢) | (c) Angle (¢") | (¢)
(feet)
559.5-556.0 0-3.5 Silty Clay 119.1 12.2 0 2400 23 150
556.0 - 546.0 3.5-13.5 Silty Clay 122.3 36.5 0 6000 25 175
546.0 - 540.5 13.5-19.0 Silty Clay 126.3 52.1 0 7500 26 175
540.5-532.0 19.0-27.5 Silty Clay 127.7 42.1 0 6000 25 175
532.0-524.0 27.5-35.5 Silty Clay 124.1 35.7 0 6000 25 175
524.0-519.5 35.5-40.0 Silty Clay 121.5 44.9 0 5500 24 160
519.5-514.7 40.0 - 44.8 Sand 121.8 76.2 35 0 35 0

Based on C-009-2-21
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Table 5. Forward Abutment Soil Parameters

Elevation Depth Soil Type Unit qn Short Term Long Term
Range below MSE Weight (isf)
el (pcf) Friction Cohesion | Friction Cohesion
foundation Angle (¢) | (c) Angle (¢') | (¢))
(feet)
557.5-5525 | 0-5 Silty Clay 121.6 31.2 0 4000 24 150
552.5-5445 | 5-13 Silty Clay 126.7 50.8 0 6500 25 175
544.5-536.0 | 13-21.5 Silty Clay 127.5 48.1 0 4500 24 150
536.0-526.0 |21.5-31.5 Silty Clay 118.6 26.6 0 3500 23 150
526.0-519.2 | 31.5-38.0 Silty Clay 120.2 34.7 0 4000 24 150
519.2-511.6 38.0-45.6 Sand 131 191.0 39 0 39 0

Based on C-009-3-21

The short- and long-term soil parameters should be relatively conservative based on the results
from the CPT soundings. Stantec compared the overall average and weighted average of the
shear strength values over the depth of the soundings and used c and ¢ values that were lower
than the averages. The global stability and limit equilibrium bearing capacity analyses utilized the
respective profiles from the tables above.

For external stability, the following four standard modes of failure are typically evaluated:

1) sliding using a resistance factor (@ = 1);

2) limiting eccentricity (overturning);

3) bearing resistance using a resistance factor (¢ = 0.65); and
4) global stability using a resistance factor (¢ = 0.65).

The load factors and geotechnical resistance factors used in the analyses are presented in
Appendix F. With LRFD, the goalis to have the factored resistance greater than the factored load.
The term capacity to demand ratio, CDR, is used to quantify the ratio of the factored resistance
to the factored load. CDR values of one or greater indicate acceptable results. The global
stability analyses display the results as a factor of safety. The inverse of the factor of safety is
equivalent to the resistance factor. For global stability, a factor of safety (FOS) greater than 1.5 s
required.

In addition to typical MSE wall external stability analyses, ODOT requires the analysis of bearing
resistance and sliding at the top and bottom of the foundation preparation material. A limitation
with the MSEW program occurs in the calculation of bearing resistance. The program ufilizes only
one set of soil parameters in the calculation of bearing resistance (those at the bearing elevation)
instead of all the parameters for a soil profile. To compensate for this limitation, a limit equilibrium
bearing resistance analysis was performed when an MSEW bearing resistance CDR value was less
than 1. This allowed consideration of the layered subsurface profile beneath the base of the wall,
including the foundation preparation material. Tables 6 and 7 present a summary of the external
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stability analyses performed for the MSE wall configurations with temporary facings. As shown in
Tables 6 and 7, sliding and bearing were also evaluated at both the top and boftom of the
foundation preparation layer for the temporary facing condition.

Table 6. Summary of External Stability Analysis — Short Term (Undrained), Temporary Facing

. o . g Limiting . Global
MSE Wall Analysis Condition Sliding Eccentricity Bearing Stability
Wall Location & Approx. Height &
Backslope Reinforcement Lengfh (l.) CDR =1 e/L<0.333 CDR 21 FOS=>1.5
Forward Abutment Walll Height: 38.2 ft
Level Backslope L=31.0ft 191 0.153 .61 2.72
Forward Wing Wall Wall Height: 35.7 ft
2H:1V Toe slope [=28.0 ft 1.83 0.166 1.36 2.33
Rear Abutment Walll Height: 39.9 ft o
Level Backslope [=33.0 ft 1.48 0.146 1.93 209
Rear Wing Wall Wall Height: 37.4 ft G
2H:1V Toe slope [=28.0 ft 1.42 0.180 213 281
Forward Abutment S
On Top of Foundation wall H?'ght' 3821t 1.91 -—- 2.26 -
L=31.0ft
Prep
Forward Abutment N
On Bottom of Wall Height: 40.2 ft 1.83 1.49
. [=31.0 ft
Foundation Prep
Rear Abutment N
On Top of Foundation wal H?'ght' el 1.96 - 2.77 -
L=33.0 ft
Prep
Rear Abutment S
On Bottom of Wall Height: 41.9 ft .35 1.80
. [=33.0 ft
Foundation Prep
Forward Wing Wall S
On Top of Foundation Wall Height: 35.7 ft 1.83 1.69 ¢
=28 ft
Prep
Forward Wing Wall N
On Bottom of wal H?'ght' 3771t 1.74 -— 1.25 -—
. [=28.0 ft
Foundation Prep
Rear Wing Wall N
On Top of Foundation wal He_lgh’r. Al 1.76 - 2.13¢@ -
=28 ft
Prep
Rear Wing Wall S
On Bottom of Wall Height: 39.4ft .28 1.96¢

Foundation Prep

L=28.0 ft

a - Bearing required the use of limit equilibrium bearing analysis.
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Table 7. Summary of External Stability Analysis — Long Term (Drained), Temporary Facing

. o . Limiting . Global
MSE Wall Analysis Condition Sliding Eccentricity Bearing stability
Wall Location & Approx. Height &
BOCkSlOpe Reinforcement Lengfh (l.) CDR 21 e/L <0.333 CDR 21 FOS=>1.5
Forward Abutment Wall Height: 38.2 ft o
Level Backslope L=31.0 ft 1.36 0.153 112 191
Forward Wing Wall Walll Height: 35.7 ft G
2H:1V Backslope L=28.0 ft 131 0.166 112 1.87
Rear Abutment Wall Height: 39.9 ft o
Level Backslope L=33.0 ft 1.33 0.146 1.34 1.50
Rear Wing Wall Walll Height: 37.4 ft G
2H:1V Backslope L=28.0 ft 120 0.180 120 1.92
Forward Abutment S
On Top of Foundation wall Hflght' 3821t 1.91 -— 2.26 -
L=31.0 ft
Prep
Forward Abutment N
On Bottom of Foundation wal H?'ght' 40.21t 1.29 -— 1.04 @ -—
L=31.0ft
Prep
Rear Abutment _—
On Top of Foundation wal H?'ght' 39.9 1t 1.96 - 2.77 -
L=33.0 ft
Prep
Rear Abutment S
On Botftom of Foundation wall Hflght' 4191t 1.27 -— 1.25¢ -
[=33.0 ft
Prep
Forward Wing Wall S
On Top of Foundation wall He_lghT. 3571t 1.83 - 1.11 ¢ -
L=28 ft
Prep
Forward Wing Wall N
On Bottom of Foundation wal H?'ght' 3771t 1.24 -— 1.03 @ -
L=28.0 ft
Prep
Rear Wing Walll N
On Top of Foundation wal He_lgh’r. 3741t 1.76 - 1.21¢@ -
=28 ft
Prep
Rear Wing Walll S
On Botftom of Foundation wall Hflght' 37.41t 1.14 -— 1.11 0 -
Prep L=28.0 ft

a - Bearing required the use of limit equilibrium bearing analysis.

The analyses include a water level within the MSE wall at the invert level of the wall drain in
accordance with ODOT Supplemental Specification SS 840.04.A.6. The MSEW program ignores
passive resistance in the analysis of MSE walls. ODOT requires additional MSE wall analyses for the
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final stage wall where the panels are affixed to the first/temporary stage flexible faced MSE wall.
Stantec added three additional feet to the temporary reinforcement length (L) used in the
first/temporary stage analysis of the MSE wall to arrive at the final facing base length, B (B =L + 3).
Because the cohesive subgrade conditions below the wall are more critical to bearing resistance,
additional analyses for deftermining sliding and bearing resistance at the top of the foundation
preparation layer for the final conditions were not performed. The results of these analyses are
presented in Tables 8 and 9, below.

Table 8. Summary of External Stability Analysis — Short Term (Undrained), Final Facing

. o . 1 Limiting . Global
MSE Wall Analysis Condition Sliding Eccentricity Bearing Stability
. Approx. Height &
Wall Location & Reinforcement Length+ | CDR>1 | e/L<0333 | CDR21 | FOS215
Backslope R
Facing (B)
Forward Abutment Wall Height: 38.2 ft
Level Backslope L=34.0 ft 210 0.127 1.68 284
Forward Wing Wall Walll Height: 35.7 ft
2H:1V Backslope [=31.0 ft 203 0.135 1.44 257
Rear Abutment Wall Height: 39.9 ft o
Level Backslope L=36.0 ft 161 0.123 203 214
Rear Wing Wall Walll Height: 37.4 ft o
2H:1V Backslope L=31.0ft 1.57 0.147 206 279
Forward Abutment S
On Bottom of Wall Height: 40.2 ft 2,01 1.56
. =340 ft
Foundation Prep
Forward Wing Wall S
On Bottom of Wall Height: 37.7 t 1.94 1.33
. [=31.0 ft
Foundation Prep
Rear Abutment _—
On Bottom of Wall Height: 41.9 ft 1.47 190
. [=36.0 ft
Foundation Prep
Rear Wing Wall S
On Bottom of Wall Height: 39.4ft 1.42 1916

Foundation Prep

L=31.0 ft

a - Bearing required the use of limit equilibrium bearing analysis.
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Table 9. Summary of External Stability Analysis — Long Term (Drained), Final Facing

. o . Limiting . Global
MSE Wall Analysis Condition Sliding Eccentricity Bearing Stability
. Approx. Height &
Wall Location & Reinforcement Length + CDR 21 e/L<0.333 CDR 21 FOS=1.5
Backslope R
Facing (B)
Forward Abutment Wall Height: 38.2 ft G
Level Backslope L=34.0 ft 1.49 0.127 1.24 1.57
Forward Wing Wall Wall Height: 35.7 ft o
2H:1V Backslope L=31.0 ft 1.45 0.135 126 1.92
Rear Abutment Wall Height: 39.9 ft G
Level Backslope L=36.0 ft 145 0.123 1.48 1.6
Rear Wing Wall Wall Height: 37.4 ft o
2H:1V Backslope L=31.0 ft 1.33 0.147 1.39 230
Forward Abutment N
On Bottom of Wall Height: 40.2 ft 1.42 1160
. L=34.0 ft
Foundation Prep
Forward Wing Wall N
On Bottom of WallHeight: 37.7ft 1.38 1160
. L=31.0 ft
Foundation Prep
Rear Abutment S
On Bottom of wal Hflght' 4191t 1.38 -— 1.39 @ -
. L=36.0 ft
Foundation Prep
Rear Wing Wall S
On Bottom of Wall Height: 39.4 ft 1.26 1.29
. L=31.0ft
Foundation Prep

a - Bearing required the use of limit equilibrium bearing analysis.

For the rear and forward abutment MSE walls the subgrade beneath the foundation preparation
layer should be undercut an additional 1 foot and backfiled with additional foundation
preparation material. The foundation preparation layer should extend a minimum of 1 foot
beyond the final facing of the MSE wall.

The total settflement is estimated to be about 9 inches. Based on FHWA NHI-10-024 (MSE Walls),
concrete-faced MSE structures using discrete articulating panels can accommodate maximum
longitudinal differential settlements of about 1 inch per 100 feet, without the intfroduction of special
sliding joints between panels. Due to the amount of total settlement and anticipated differential
seftlement along the walls, a 2-stage wall system will be required where the core of the MSE
structure is constructed first to allow the settlement to occur and then the panels are affixed to
the core to reduce the risk of damage to the panels. In addition, down drag on the driven piles
can be mitigated prior to pile driving by reducing the remaining seftlement after construction of
the wall fo less than 0.4 inches. The estimated time to achieve less than 0.4 inches of settlement is
approximately 1 month.
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The analyses assume proper drainage is maintained and that no hydrostatic water pressure is
developed behind the walls. Therefore, for naturally occurring soils, consideration should be given
to the installation of a permanent subsurface drainage system located at or near the base of the
MSE walls. It is important that the drainage system be protected by a filter fabric to prevent fines
from clogging the pipe. MSE walls shall be constructed in accordance with the current ODOT
Supplemental Specification SS 840 and SS 867 for Temporary Wire Faced MSE Walls.
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Appendix C

ODOT CPT Soundings Report



CONE PENETRATION TEST SOUNDINGS REPORT

Office of Geotechnical Engineering
Division of Engineering

Project: LAW-7-2.17
PID: 75923
Date: November 17, 2021

Number of Soundings: 7

Equipment:

A.P. van den Berg, 23 Ton Crawler, Hyson 200kN

Sounding ID Corrg;teetion Calgogg;cion Elevation Latitude Longitude Depth (ft.)
C-009-2-21 11/8/2021 090304 8/19/2020 562.5 38.447334° -82.436009° 47.80
C-009-3-21 11/8/2021 160701 1/29/2019 562.0 38.447604° -82.436058° 50.36
C-009-4-21 11/8/2021 200723 10/12/2020 562.8 38.447618° -82.436062° 24.52
C-009-5-21 11/9/2021 090304 8/19/2020 562.5 38.447588° -82.436053° 44.51
C-013-1-21 11/9/2021 160701 1/29/2019 561.3 38.44887° -82.433455° 65.82
C-013-2-21 11/9/2021 090304 8/19/2020 560.7 38.449142° -82.43351° 63.87
C-013-3-21 11/9/2021 200723 10/12/2020 560.5 8.449152° -82.433503° 28.54

Project Information
Seven soundings were completed for this project. The static water levels reported on the attached logs were
determined from dissipation tests. The dissipation test data indicates soundings C-009-4-21 and C-013-3-21
did not encounter the static water level. The latitude, longitude, and elevation values for the soundings
are from a Trimble Geo7X handheld GPS with an external Trimble Tornado antenna utilizing the ODOT VRS
network.

After completing soundings C-009-4-21 and C-013-3-21, Geokon 350 kPa (51 psi) drive point vibrating wire
piezometers were installed. At sounding C-009-4-21, a vibrating wire piezometer was installed at a depth of
29.77 feet. At sounding C-013-3-21, a vibrating wire piezometer was installed at depth of 33.70 feet.
The vibrating wire piezometers were data logged during the installation and continue to be logged. The
data collected as of November 16, 2021 is presented in the attached vibrating wire piezometer data
summary pages.

The raw CPT data and vibrating wire piezometer data is is available upon request. The included CPT logs and
vibrating wire piezometer pressure data are for informational purposes only. The CPT logs have been filtered
for negative values, corrected for inclination at depth, and filtered for data spikes. Additionally, for each
sounding, the measured values of qc and f; were shifted relative to one another with a cross correlation
function.

OHIO DEPARTMENT OF
TRANSPORTATION




Date: November 17, 2021
Subject: LAW-7-2.17, PID 75923

Cone Penetration Test Data and Interpretation
These Cone Penetration Test (CPT) Soundings follow ASTM D 5778 and were made by ordinary and conventional
methods and with care deemed adequate for the Department’s design purposes. Since subsurface conditions
outside each CPT sounding are unknown, and soil, rock, and water conditions cannot be relied upon to be
consistent or uniform, no warrant is made that conditions adjacent to this sounding will necessarily be the
same as or similar to those shown in this report.

The CPT data collected are presented as graphical plots in the report, generated by CPeT-IT software. The
plots include interpreted Soil Behavior Type (SBT) based on the method described by Robertson (2010). The
interpretations are presented only as a guide for geotechnical use and should be carefully reviewed.

The department does not warrant the correctness or the applicability of any of the geotechnical parameters
interpreted by the software and does not assume any liability for use of the results in any design or review.
The user should be fully aware of the techniques and limitations of any method used in the software.
Furthermore, the Department will not be responsible for an interpretations, assumptions, projections, or
interpolations made by the contractor, or other users of this report. While the Department believes that the
information as to the condition and materials reported is accurate, it does not warrant that the information
is necessarily complete. Water pressure measurements and subsequent interpreted water levels shown in this
report should be used with discretion since they represent dynamic conditions. Dynamic pore water pressure
measurements may deviate substantially from hydrostatic conditions, especially in cohesive soils.

1000 T T TTTTT

= T T TTTH
B N Zone Soil Behavior Type
et ! Sensitive, fine grained

a® 100} = 2 Organic soils - clay
o - = 3 Clay — silty clay to clay
o] - = 4 Silt mixtures — clavey silt to silty clay
z B 7 5 Sand mixtures — silty sand to sandy silt
5 — 6 Sands — clean sand to silty sand
Q 7 Gravelly sand to dense sand
- i 8 Very stiff sand to clavey sand*
5 = 9 Very stiff fine grained*

- * Heavily overconsolidated or cemented

1 NN

0.1 1
FRICTION RATIO, Ry

Non-normalized CPT Soil Behavior Type (SBT) chart

Robertson, P.K. and Cabal, K.L, 2016. Guide to Cone Penetration Testing for Geotechnical Engineering, 6"
Edition. Signal Hill, California: 34.

Accessed May 21, 2019
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http://www.greggdrilling.com/wp-content/uploads/2017/07/CPT-Guide-6th-Edition-2016.pdf

Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-2-21

Total depth: 47.80 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.5 ft
Location: Lawrence County Coords: lat 38.447334° lon -82.436009°
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:55 AM 1

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-3-21

Total depth: 50.36 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.0 ft
Location: Lawrence County Coords: lat 38.447604° lon -82.436058°
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:55 AM 2

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-3-21

Total depth: 50.36 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.0 ft
Location: Lawrence County Coords: lat 38.447604° lon -82.436058°

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for t s, which corresponds to the time for 50% consolidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢ ,, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

_Tx r? ><Ir0'5
p=—
tso

where:
T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I.: stiffness index, equal to shear modulus G divided by the undrained strength of clay (S ).
t5o: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test is controlled by the coefficient of consolidation in the
horizontal direction (c,) which is influenced by a combination of the soil permeability (k) and compressibility (M), as
defined by the following:

kh :ChXYW/M

where: M is the 1-D constrained modulus and vy ,, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth (ts0)°5° tso tso G/s Ch Ch M Kkn
Borehole (ft) 50 (s) (years) u (ft2/s) (ft2 /year) (tsf) (ft/s)
C-009-3-21 44.61 9.8 96 3.03E-006 100.00 1.32E-004 4152 2225.57 1.85E-009 |
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:15 AM 3

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



This software is licensed to: ODOT Office of Geotechnical Engineering CPT name: C-009-3-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:15 AM 4
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-4-21

Total depth: 24.52 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.8 ft
Location: Lawrence County Coords: lat 38.447618° lon -82.436062°
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:56 AM 5

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-5-21

Total depth: 44.51 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.5 ft
Location: Lawrence County Coords: lat 38.447588° lon -82.436053°
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:56 AM 6

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-009-5-21

Total depth: 44.51 ft, Date: 11/8/2021

Project: LAW-7-2.17 Surface Elevation: 562.5 ft
Location: Lawrence County Coords: lat 38.447588° lon -82.436053°

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for t s, which corresponds to the time for 50% consolidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢ ,, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

_Tx r? ><Ir0'5
p=—
tso

where:
T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I.: stiffness index, equal to shear modulus G divided by the undrained strength of clay (S ).
t5o: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test is controlled by the coefficient of consolidation in the
horizontal direction (c,) which is influenced by a combination of the soil permeability (k) and compressibility (M), as
defined by the following:

kh :ChXYW/M

where: M is the 1-D constrained modulus and vy ,, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth (ts0)°5° tso tso G/s Ch Ch M Kkn
Borehole (ft) 50 (s) (years) u (ft2/s) (ft2 /year) (tsf) (ft/s)
C-009-5-21 30.00 104.8 10991 3.49E-004 424124.88 7.46E-005 2353 391.27 5.95E-009
C-009-5-21 43.75 11.1 124 3.93E-006 100.00 1.02E-004 3206 1976.67 1.61E-009
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:17 AM 7

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



This software is licensed to: ODOT Office of Geotechnical Engineering CPT name: C-009-5-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:17 AM 8
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



This software is licensed to: ODOT Office of Geotechnical Engineering CPT name: C-009-5-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:17 AM 9
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section
http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical

Project: LAW-7-2.17
Location: Lawrence County

CPT: C-013-1-21

Total depth: 65.82 ft, Date: 11/9/2021
Surface Elevation: 561.3 ft

Coords: lat 38.44887° lon -82.433455°

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:57 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt
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Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-013-1-21

Total depth: 65.82 ft, Date: 11/9/2021

Project: LAW-7-2.17 Surface Elevation: 561.3 ft
Location: Lawrence County Coords: lat 38.44887° lon -82.433455°

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for t s, which corresponds to the time for 50% consolidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢ ,, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

_Tx r? ><Ir0'5
p=—
tso

where:

T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I.: stiffness index, equal to shear modulus G divided by the undrained strength of clay (S ).

t5o: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test is controlled by the coefficient of consolidation in the
horizontal direction (c,) which is influenced by a combination of the soil permeability (k) and compressibility (M), as
defined by the following:

kh :ChXYW/M

where: M is the 1-D constrained modulus and vy ,, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth (ts0)°5° tso tso G/s Ch Ch M Kkn
Borehole (ft) 50 (s) (years) u (ft2/s) (ft2 /year) (tsf) (ft/s)
C-013-1-21 48.87 20.5 419 1.33E-005 100.00 3.00E-005 947 1170.47 8.01E-010
C-013-1-21 55.10 16.1 258 8.19E-006 100.00 4.87E-005 1537 993.97 1.53E-009
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:18 AM 11

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



This software is licensed to: ODOT Office of Geotechnical Engineering

CPT name: C-013-1-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:18 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt

12



This software is licensed to: ODOT Office of Geotechnical Engineering

CPT name: C-013-1-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:18 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt
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Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section
http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical

Project: LAW-7-2.17
Location: Lawrence County

CPT: C-013-2-21

Total depth: 63.87 ft, Date: 11/9/2021
Surface Elevation: 560.7 ft

Coords: lat 38.449142° lon -82.43351°

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:58 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt
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Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section

http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical CPT: C-013-2-21

Total depth: 63.87 ft, Date: 11/9/2021

Project: LAW-7-2.17 Surface Elevation: 560.7 ft
Location: Lawrence County Coords: lat 38.449142° lon -82.43351°

Dissipation Tests Results

Dissipation tests

Dissipation tests consists of stopping the piezocone penetration and observing porepressures (u) with elapsed time (t).
The data are automatic recorded by the field computer and should take place until a minimum of 50% dissipation.

The porepressures are plotted as a function of square root of (t). The graphical technique suggested by Robertson and
Campanella (1989), yields a value for t s, which corresponds to the time for 50% consolidation.

The value of the coefficient of consolidation in the radial or horizontal direction ¢ ,, was then calculated by Houlsby and
Teh's (1988) theory using the following equation:

_Tx r? ><Ir0'5
p=—
tso

where:
T: time factor given by Houlsby and Teh's (1988) theory corresponding to the porepressure position
r: piezocone radius

I.: stiffness index, equal to shear modulus G divided by the undrained strength of clay (S ).
t5o: time corresponding to 50% consolidation

Permeability estimates based on dissipation test

The dissipation of pore pressures during a CPTu dissipation test is controlled by the coefficient of consolidation in the
horizontal direction (c,) which is influenced by a combination of the soil permeability (k) and compressibility (M), as
defined by the following:

kh :ChXYW/M

where: M is the 1-D constrained modulus and vy ,, is the unit weight of water, in compatible units.

Tabular results

CPTU Depth (ts0)°5° tso tso G/s Ch Ch M Kkn
Borehole (ft) 50 (s) (years) u (ft2/s) (ft2 /year) (tsf) (ft/s)
C-013-2-21 62.25 15.6 244 7.73E-006 100.00 5.17E-005 1629 2090.05 7.72E-010 |
CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:20 AM 15

Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt



This software is licensed to: ODOT Office of Geotechnical Engineering

CPT name: C-013-2-21

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/18/2021, 7:36:20 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM-AAG.cpt
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Office of Geotechnical Engineering
Geology, Exploration and, Laboratory Section
http://www.dot.state.oh.us/Divisions/Engineering/Geotechnical

Project: LAW-7-2.17
Location: Lawrence County

CPT: C-013-3-21

Total depth: 28.54 ft, Date: 11/9/2021
Surface Elevation: 560.5 ft

Coords: lat 38.449152° lon -82.433503°

CPeT-IT v.3.6.1.5 - CPTU data presentation & interpretation software - Report created on: 11/16/2021, 6:33:58 AM
Project file: I:\gt\Projects\D09\Lawrence\LAW-7-02.17\geotechnical\explorations\CPT\CPeT-IT\LAW-7-2.17_IM.cpt
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Pore Pressure u (psi)

C-009-4-21 VW Piezometer Pressure

100 150 200
t70.5 (s10.5)

t50"0.5 tso(s)  tso(min)  tso(hr)  tso (day)
77.82031 6056 100.9333 1.682222 0.070093
o (in) ro (ft)
r= 1.000 0.083333
Tso= 0.197
Ch= I'02(1-50/'(50) = 0.019518 ftz/day

dyie; = 29.77 ft
Us = 10.89 psi
us=  1567.58 psf
head = 25.12 ft
D, = 4.65 ft Perched Groundwater
D, = 1.42 m
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Pore Pressure u (psi)

C-013-3-21 VW Piezometer Pressure

50

100 150 200 250 300
t70.5 (s"0.5)

t50"0.5 tso(s)  tso(min)  tso(hr)  tso (day)
1153 13294.09 221.5682 3.692803 0.153867
ro (in) ro (ft)
r,= 1000 0.083333
To=  0.197
Ch = 1o X(Tso/tso) = 0.008891 ft*/day

doie: = 33.70 ft
Us = 6.34 psi
U = 913.10 psf
head = 14.63 ft
D, = 19.07 ft Perched Groundwater
Dy, = 5.81 m

350
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Appendix D
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LAW-7-0370
Subsurface Profile Derivation

Four CPT soundings were performed by ODOT in the vicinity of the bridge in November of
2021. ODOT provided the raw data and the basic results for each CPT sounding. Stantec
utilized The Guide to Cone Penetration Testing, 6t Edition, 2015, by Gregg Drilling and
Testing, Inc. to convert the CPT test results into typical geotechnical soil strength
parameters. The following is a summary of the subsurface profile and soil parameters to be
used in the analyses for the proposed MSE retaining walls.

Soil parameters were determined based on the following:

e Undrained Shear Strength (Su, tsf):

Where qt is the corrected cone resistance, ov is the effective overburden stress, and
Nkt = 10.5 + 7log(Fr).

e Friction Angle, Phi (¢’, degrees):
The friction angle is derived by determining Neo from the formula:

(qt/Pa)/Nso = 10(1.1268-0.28171)

Where qt is the corrected cone resistance, pa is the atmospheric pressure, and Icis
the soil behavior type index generated by the CPT software. The Neo value is then
corrected for overburden pressure (N1eo) based on AASHTO 10.4.6.2.4.

Nlgo = CyNeo
Where Cn=0.77l0g(40/0°v). The Nleo values are then correlated to friction angle
values as shown in the attached tables. A friction angle adjustment is applied
based on the soil behavior type index (Ic) to arrive at the final friction angle.
e Net cone resistance (qn, tsf):
qn = 4t — Owo
Where qtis the corrected cone resistance and Owo is the vertical total stress.

The Basic Results provided by ODOT and calculated soil parameters were averaged over
depth increments of about 10 ft or less to obtain the layers for the subsurface profile. The
Guide to Cone Penetration Testing, 6th Edition provides multiple methods for calculating
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Subsurface Profile Derivation

various soil parameters. The table below (Table 5-2) is from the “field review draft” of EM
1110-2-2502, April 2020 and was used to correlate an Neo value with the net cone resistance

(gn). This Neo value was then used in Table 2 of ODOT GB7(below) to estimate the long-term
soil properties for cohesive soils.
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Rear Abutment:
Bottom of MSE wall elevation = 559.5

Based on C-009-2-21.

LAW-7-0370

Subsurface Profile Derivation

Table 1. Rear Abutment Soil Parameters

Elevation Depth Soil Type Unit gn Short Term Long Term
Range below MSE Weight (tsf)
wall ) (pcf) Friction Cohesion | Friction Cohesion
foundation Angle (@) | (c) Angle (@) | ()
(feet)
559.5 - 556.0 0-35 Silty Clay | 119.1 12.2 0 2400 23 150
556.0 - 546.0 3.5-135 Silty Clay | 122.3 36.5 0 6000 25 175
546.0 — 540.5 13.5-19.0 Silty Clay | 126.3 52.1 0 7500 26 175
540.5 - 532.0 19.0-27.5 Silty Clay | 127.7 42.1 0 6000 25 175
532.0-524.0 27.5-35.5 Silty Clay 124.1 35.7 0 6000 25 175
524.0-519.5 35.5-40.0 Silty Clay 1215 44.9 0 5500 24 160
519.5-514.7 40.0-44.8 Sand 121.8 76.2 35 0 35 0
Forward Abutment:
Bottom of MSE walll elevation = 557.5
Based on C-009-3-21.
Table 2. Forward Abutment Soil Parameters
Elevation Depth Soil Type Unit gn Short Term Long Term
Range below MSE Weight (tsf)
tEll ) Friction Cohesion | Friction Cohesion
foundation Angle () | (©) Angle (@) | ()
(feet)
557.5-5525 |0-5 Sity Clay | 121.6 31.2 0 4000 24 150
552.5-5445 | 5-13 Silty Clay | 126.7 50.8 0 6500 25 175
544.5-536.0 | 13-21.5 Silty Clay | 127.5 48.1 0 4500 24 150
536.0 -526.0 | 21.5-315 Silty Clay | 118.6 26.6 0 3500 23 150
526.0-519.2 | 31.5-38.0 Silty Clay | 120.2 34.7 0 4000 24 150
519.2 -511.6 38.0 -45.6 Sand 131 191.0 39 0 39 0

Based on the distance between the MSE wing walls the walls will be in a back-to-back

condition. The depth of influence is expected to be about 1.5B or about 40 to 45 feet
below the base of the wall.
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Surface Elev.: 562.5 Surcharge Load: 2.3940 tsf
No Depth(ft) Elev(it) Soil Type y@ch)  angsh) Y Nkt su(psh U9 N6O 6o Ad:')uhsltm Phi  Phiavg | Consirained 53223 eAI‘: Settlement S Settlement o\, \y,ye
(tsf) (psf) (bpf) i~ Modulus (tsf) (tsf) (ft) (in) Velocity (ft/s)
44 2.89 559.6 silt&clay 111.65 10.6 0.17 10 2127 149.1 2.564 0.0010 0.0124 728.7
45 2.95 559.6 silt&clay 111.57 10.3 0.17 10 2053 Rear Wall 144.6 2.564 0.0012 0.0149 728.7
46 3.02 559.5 silt&clay 111.54 10.1 0.17 10 2001 140.7 2.564 0.0011 0.0131 728.7
47 3.08 559.4 silt&clay 111.53 9.8 0.18 10 1942 139.6 2.574 0.0013 0.0155 731.8
48 3.15 559.4 silt&clay 111.58 9.6 0.18 10 1885 133.8 2574 0.0012 0.0139 731.8
49 3.21 559.3 silt&clay 111.56 9.3 0.18 10 1821 129.5 2.574 0.0014 0.0167 734.8
50 3.28 559.2 silt&clay 111.55 9.1 0.19 10 1782 127.1 2.584 0.0012 0.0146 734.8
51 3.34 559.2 silt&clay 111.49 9.0 0.19 10 1764 125.9 2.584 0.0014 0.0172 734.8
52 3.41 559.1 silt&clay 111.45 8.9 0.19 10 1751 125.4 2.584 0.0014 0.0173 734.8
53 3.48 559.0 silt&clay 111.43 8.9 0.2 10 1747 125.1 2.594 0.0012 0.0149 731.8
54 3.54 559.0 silt&clay 111.39 8.9 0.2 10 1747 125.2 2.594 0.0015 0.0174 734.8
55 3.61 558.9 silt&clay 111.31 9.0 0.21 10 1758 125.3 2.604 0.0012 0.0150 731.8
56 3.67 558.8 silt&clay 111.19 9.1 0.21 10 1784 128.1 2.604 0.0014 0.0171 725.5
57 3.74 558.8 silt&clay 111.11 9.4 0.21 10 1837 130.5 2.604 0.0012 0.0144 722.3
58 3.8 558.7 silt&clay 111.09 9.6 0.22 10 1882 135.0 2.614 0.0014 0.0163 722.3
59 3.87 558.6 silt&clay 111.11 9.8 0.22 10 1932 138.1 2.614 0.0011 0.0136 719.0
60 3.93 558.6 silt&clay 111.09 9.8 0.22 10 1930 139.4 2.614 0.0013 0.0158 719.0
61 4 558.5 silt&clay 111.08 9.7 0.23 10 1906 134.3 2.624 0.0014 0.0164 719.0
62 4.07 558.4 silt&clay 111.08 9.6 0.23 10 1886 134.7 2.624 0.0012 0.0140 722.3
63 4.13 558.4 silt&clay 111.16 9.6 0.23 10 1892 134.9 2.624 0.0014 0.0163 722.3
64 4.2 558.3 silt&clay 111.43 9.7 0.24 10 1907 135.7 2.634 0.0012 0.0140 725.5
65 4.26 558.2 silt&clay 111.95 10.3 0.24 10 2014 139.4 2.634 0.0013 0.0159 737.8
66 4.33 558.2 silt&clay 112.62 11.6 0.25 10 2302 156.3 2.644 0.0010 0.0122 749.3
67 4.39 558.1 silt&clay 113.12 135 0.25 10 2679 193.9 2.644 0.0010 0.0115 752.0
68 4.46 558.0 silt&clay 113.37 14.6 0.25 10 2933 215.3 2.644 0.0007 0.0088 749.3
69 4.52 558.0 silt&clay 113.43 14.7 0.26 10 2932 205.5 2.654 0.0009 0.0108 752.0
70 4.59 557.9 silt&clay 113.41 14.1 0.26 10 2806 196.4 2.654 0.0009 0.0114 754.8
71 4.66 557.8 silt&clay 112.78 13.4 0.26 10 2665 190.7 2.654 0.0008 0.0100 754.8
72 4.72 557.8 silt&clay 111.79 12.7 0.27 10 2524 175.8 2.664 0.0011 0.0127 715.6
73 4.79 557.7 silt&clay 110.63 12.1 0.27 10 2402 166.8 2.664 0.0010 0.0115 690.1
74 4.85 557.7 silt&clay 110.18 11.8 0.28 10 2344 164.9 2.674 0.0011 0.0136 686.1
75 4.92 557.6 silt&clay 110.14 11.7 0.28 10 2334 Fwd Wall 164.0 2.674 0.0010 0.0117 686.1
76 4.98 55[85) silt&clay 110.16 11.7 0.28 10 2334 164.4 2.674 0.0011 0.0137 690.1
7 5.05 557.5 silt&clay 110.23 11.8 0.29 10 2352 164.8 2.684 0.0010 0.0117 690.1
78 5.11 557.4 silt&clay 110.41 12.1 0.29 10 2404 168.1 2.684 0.0011 0.0134 690.1
79 5.18 557.3 silt&clay 110.58 12.2 0.29 10 2432 175.0 2.684 0.0011 0.0129 697.8
80 5.25 557.3 silt&clay 110.7 12.1 0.3 10 2410 170.6 2.694 0.0009 0.0114 697.8
81 5.31 557.2 silt&clay 110.84 11.8 0.3 10 2342 165.1 2.694 0.0011 0.0137 701.5
82 5.38 557.1 silt&clay 111.14 11.7 0.3 10 2297 162.5 2.694 0.0010 0.0119 712.2
83 5.44 557.1 silt&clay 111.69 11.6 0.31 10 2275 162.2 2.704 0.0012 0.0140 722.3
84 5.51 557.0 silt&clay 112.23 11.6 0.31 10 2273 162.1 2.704 0.0010 0.0120 737.8
85 5.57 556.9 silt&clay 112.51 11.6 0.32 10 2266 162.2 2.714 0.0012 0.0141 749.3
86 5.64 556.9 silt&clay 112.64 11.6 0.32 10 2270 162.2 2.714 0.0010 0.0120 740.8
87 5.7 556.8 silt&clay 112.68 11.7 0.32 10 2287 162.8 2.714 0.0012 0.0140 746.5
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88 5.77 556.7 silt&clay 113.01 12.0 0.33 10 2348 166.0 2.724 0.0011 0.0138 749.3

89 5.84 556.7 silt&clay 113.43 12.6 0.33 10 2465 175.3 2.724 0.0009 0.0112 760.0

90 5.9 556.6 silt&clay 114.01 13.4 0.33 10 2629 188.0 2.724 0.0010 0.0122 767.7

91 5.97 556.5 silt&clay 114.61 14.1 0.34 10 2778 199.1 2.734 0.0008 0.0099 779.7

92 6.03 556.5 silt&clay 115.17 14.8 0.34 10 2906 207.1 2.734 0.0009 0.0111 793.1

93 6.1 556.4 silt&clay 115.7 15.7 0.35 10 3099 215.3 2.744 0.0008 0.0092 801.4

94 6.16 556.3 silt&clay 116.07 16.5 0.35 10 3245 238.4 2.744 0.0008 0.0097 807.4

95 6.23 556.3 silt&clay 116.35 17.2 0.35 10 3398 238.1 2.744 0.0007 0.0083 811.3

96 6.29 556.2 silt&clay 116.52 17.8 0.36 10 3521 245.2 2.754 0.0008 0.0094 813.2

97 6.36 556.1 silt&clay 116.64 18.7 0.36 10 3710 265.0 2.754 0.0006 0.0075 813.2

98 6.42 556.1 silt&clay 116.65 19.3 0.36 10 3850 275.3 2.754 0.0007 0.0084 811.3

99 6.49 556.0 silt&clay 116.57 19.6 0.37 10 3900 272.2 2.764 0.0007 0.0085 807.4
100 6.56 555.9 silt&clay 116.5 19.7 0.37 10 3918 2788 Fwd 275.6 2.764 0.0006 0.0072 805.5
101 6.62 555.9 silt&clay 116.48 19.9 0.38 10 3984 2442 Rear 279.2 2774 0.0007 0.0083 805.5
102 6.69 555.8 silt&clay 116.49 20.1 0.38 10 4012 283.6 2.774 0.0006 0.0070 805.5
103 6.75 555.8 silt&clay 116.5 20.1 0.38 10 4026 281.4 2.774 0.0007 0.0083 805.5
104 6.82 555.7 silt&clay 116.5 20.1 0.39 10 4018 281.8 2.784 0.0006 0.0071 805.5
105 6.88 555.6 silt&clay 116.54 20.2 0.39 10 4015 282.2 2.784 0.0007 0.0083 805.5
106 6.95 555.6 silt&clay 116.59 20.4 0.39 10 4082 283.7 2.784 0.0006 0.0071 807.4
107 7.01 555.5 silt&clay 116.67 20.9 0.4 10 4174 292.3 2.794 0.0007 0.0080 807.4
108 7.08 555.4 silt&clay 116.74 21.2 0.4 10 4243 301.9 2.794 0.0006 0.0078 807.4
109 7.15 555.4 silt&clay 116.78 211 0.41 10 4223 298.6 2.804 0.0006 0.0068 809.4
110 7.21 555.3 silt&clay 116.82 20.7 0.41 10 4121 288.2 2.804 0.0007 0.0082 809.4
111 7.28 555.2 silt&clay 116.81 20.1 0.41 10 3981 283.6 2.804 0.0006 0.0071 813.2
112 7.34 555.2 silt&clay 116.82 19.6 0.42 10 3894 271.8 2.814 0.0007 0.0087 813.2
113 7.41 555.1 silt&clay 116.79 194 0.42 10 3827 270.4 2.814 0.0006 0.0075 813.2
114 7.47 555.0 silt&clay 116.8 19.4 0.43 10 3833 271.8 2.824 0.0007 0.0087 813.2
115 7.54 555.0 silt&clay 116.82 19.5 0.43 10 3865 2735 2.824 0.0006 0.0074 813.2
116 7.6 554.9 silt&clay 116.88 19.9 0.43 10 3928 277.1 2.824 0.0007 0.0086 813.2
117 7.67 554.8 silt&clay 117.03 20.5 0.44 10 4075 284.9 2.834 0.0007 0.0084 815.1
118 7.74 554.8 silt&clay 117.29 21.7 0.44 10 4324 302.1 2.834 0.0006 0.0068 818.9
119 7.8 554.7 silt&clay 117.6 22.7 0.44 10 4527 326.4 2.834 0.0006 0.0073 822.5
120 7.87 554.6 silt&clay 117.88 23.4 0.45 10 4679 327.7 2.844 0.0005 0.0062 827.8
121 7.93 554.6 silt&clay 118 23.6 0.45 10 4711 331.2 2.844 0.0006 0.0072 833.0
122 8 554.5 silt&clay 118.05 23.7 0.46 10 4739 333.0 2.854 0.0005 0.0062 831.3
123 8.06 554.4 silt&clay 118.05 23.8 0.46 10 4755 333.7 2.854 0.0006 0.0072 831.3
124 8.13 554.4 silt&clay 118.1 23.8 0.46 10 4748 334.3 2.854 0.0005 0.0061 831.3
125 8.19 554.3 silt&clay 118.24 239 0.47 10 4758 335.0 2.864 0.0006 0.0072 833.0
126 8.26 554.2 silt&clay 118.53 24.0 0.47 10 4770 335.9 2.864 0.0005 0.0061 841.2
127 8.32 554.2 silt&clay 118.89 24.1 0.48 10 4773 336.7 2.874 0.0006 0.0072 852.2
128 8.39 554.1 silt&clay 119.25 24.3 0.48 10 4823 339.6 2.874 0.0006 0.0071 856.6
129 8.46 554.0 silt&clay 119.63 25.1 0.48 10 4972 345.8 2.874 0.0005 0.0060 863.8
130 8.52 554.0 silt&clay 120.03 26.3 0.49 10 5224 368.2 2.884 0.0005 0.0066 872.1
131 8.59 553.9 silt&clay 120.52 28.3 0.49 10 5639 393.4 2.884 0.0004 0.0053 876.1
132 8.65 553.9 silt&clay 120.98 30.3 0.5 10 6050 429.0 2.894 0.0005 0.0057 886.3
133 8.72 553.8 silt&clay 121.45 31.8 0.5 10 6373 450.7 2.894 0.0004 0.0046 893.5
134 8.78 553.7 silt&clay 121.82 324 0.5 10 6496 456.2 2.894 0.0004 0.0053 900.5
135 8.85 553.7 silt&clay 122.15 325 0.51 10 6500 454.5 2.904 0.0004 0.0046 909.3
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986.7
989.4
990.1
992.1
993.4



184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

12.06
12.12
12.19
12.26
12.32
12.39
12.45
12.52
12.58
12.65
12.71
12.78
12.85
12.91
12.98
13.04
13.11
13.17
13.24

13.3
13.37
13.43

13.5
13.57
13.63

13.7
13.76
13.83
13.89
13.96
14.02
14.09
14.16
14.22
14.29
14.35
14.42
14.48
14.55
14.61
14.68
14.74
14.81
14.88
14.94
15.01
15.07
15.14

Stantec Document Classification: Stantec Internal

550.4
550.4
550.3
550.2
550.2
550.1
550.1
550.0
549.9
549.9
549.8
549.7
549.7
549.6
549.5
549.5
549.4
549.3
549.3
549.2
549.1
549.1
549.0
548.9
548.9
548.8
548.7
548.7
548.6
548.5
548.5
548.4
548.3
548.3
548.2
548.2
548.1
548.0
548.0
547.9
547.8
547.8
547.7
547.6
547.6
547.5
547.4
547.4

silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay

126.28
125.53

124.8
124.16
123.72
123.36

123.1
122.95
122.96
122.98
123.08
123.41
123.77
124.13

124.3
124.42
124.38
124.16
123.89

123.7
123.66
123.67
123.71

123.8
123.96
124.13
124.32
124.49
124.69
124.85
125.01
125.14
125.27
125.45
125.67
126.02
126.11
126.09
125.93
125.94
125.98
125.98
125.97
125.94
125.91
125.69
125.47
124.95

44.2
38.4
34.3
32.1
30.9
30.2
29.9
29.8
29.8
29.9
30.2
31.6
33.7
36.6
39.1
40.7
40.3
38.1
35.6
33.8
33.1
33.0
33.2
343
35.5
36.6
36.9
37.0
37.8
39.1
40.2
40.6
40.6
42.6
44.6
47.8
50.3
52.7
54.0
54.6
55.0
54.0
52.9
51.8
51.5
49.3
46.9
425

0.71
0.71
0.71
0.72
0.72
0.73
0.73
0.73
0.74
0.74
0.75
0.75
0.75
0.76
0.76
0.77
0.77
0.77
0.78
0.78
0.79
0.79
0.79

0.8

0.8
0.81
0.81
0.81
0.82
0.82
0.83
0.83
0.84
0.84
0.84
0.85
0.85
0.86
0.86
0.86
0.87
0.87
0.88
0.88
0.88
0.89
0.89

0.9

8777
7535
6701
6247
6018
5878
5817
5792
5796
5810
5882
6176
6593
7187
7724
8058
7969
7516
6996
6605
6461
6433
6480
6687
6954
7165
7232
7236
7392
7684
7894
7981
7983
8394
8818
9495
10022
10526
10833
10945
11023
10835
10580
10352
10247
9815
9313
8372
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616.4
523.5
472.9
447.2
430.8
423.3
417.1
417.3
417.7
418.3
419.9
433.6
477.2
505.3
555.9
580.7
576.5
537.0
489.6
471.2
462.1
458.9
465.3
471.7
504.0
517.6
517.3
517.8
518.2
551.2
574.8
563.4
569.4
575.3
645.4
653.2
712.5
749.2
751.8
768.2
772.8
768.5
728.5
727.6
720.9
714.1
636.8
621.6

3.104
3.104
3.104
3.114
3.114
3.124
3.124
3.124
3.134
3.134
3.144
3.144
3.144
3.154
3.154
3.164
3.164
3.164
3.174
3.174
3.184
3.184
3.184
3.194
3.194
3.204
3.204
3.204
3.214
3.214
3.224
3.224
3.234
3.234
3.234
3.244
3.244
3.254
3.254
3.254
3.264
3.264
3.274
3.274
3.274
3.284
3.284
3.294

0.0003
0.0004
0.0005
0.0004
0.0005
0.0004
0.0005
0.0004
0.0005
0.0004
0.0005
0.0005
0.0004
0.0004
0.0003
0.0004
0.0003
0.0004
0.0004
0.0005
0.0004
0.0005
0.0005
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0003
0.0004
0.0004
0.0003
0.0004
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0004
0.0003

0.0036
0.0050
0.0055
0.0050
0.0061
0.0053
0.0063
0.0054
0.0063
0.0054
0.0063
0.0061
0.0047
0.0052
0.0041
0.0046
0.0040
0.0049
0.0047
0.0057
0.0050
0.0058
0.0057
0.0049
0.0053
0.0045
0.0052
0.0045
0.0052
0.0042
0.0047
0.0048
0.0041
0.0047
0.0036
0.0042
0.0033
0.0036
0.0031
0.0036
0.0030
0.0036
0.0038
0.0032
0.0038
0.0033
0.0043
0.0038

986.1
981.2
964.9
952.8
947.8
940.7
931.5
931.5
931.5
932.5
932.5
936.2
946.9
947.8
947.8
947.8
948.6
946.9
941.6
941.6
941.6
942.5
943.4
943.4
943.4
947.8
950.3
955.3
959.4
961.0
961.0
964.9
968.7
969.5
970.3
976.2
981.9
968.0
967.2
967.2
967.2
968.7
970.3
970.3
969.5
968.7
961.8
962.6
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232 15.2 547.3 silt&clay 124.41 38.8 0.9 10 7598 527.7 3.294 0.0004 0.0052 949.5
233 15.27 547.2 silt&clay 123.76 35.1 0.91 10 6819 482.4 3.304 0.0004 0.0049 938.9
234 15.33 547.2 silt&clay 123.35 32.8 0.91 10 6365 464.5 3.304 0.0005 0.0060 934.4
235 15.4 547.1 silt&clay 122.96 313 0.91 10 6048 433.9 3.304 0.0005 0.0064 932.5
236 15.47 547.0 silt&clay 122.53 29.8 0.92 10 5760 417.3 3.314 0.0005 0.0057 919.8
237 15.53 547.0 silt&clay 122.14 29.0 0.92 10 5584 402.4 3.314 0.0006 0.0069 912.5
238 15.6 546.9 silt&clay 121.96 28.5 0.93 10 5492 399.2 3.324 0.0005 0.0060 910.4
239 15.66 546.8 silt&clay 121.92 28.4 0.93 10 5467 397.6 3.324 0.0006 0.0070 910.4
240 15.73 546.8 silt&clay 121.9 28.3 0.93 10 5455 396.8 3.324 0.0005 0.0060 909.3
241 15.79 546.7 silt&clay 121.99 28.3 0.94 10 5457 396.5 3.334 0.0006 0.0071 909.3
242 15.86 546.6 silt&clay 121.97 28.4 0.94 10 5470 398.1 3.334 0.0005 0.0060 915.7
243 15.92 546.6 silt&clay 121.88 28.9 0.95 10 5567 399.7 3.344 0.0006 0.0070 908.3
244 15.99 546.5 silt&clay 121.59 29.3 0.95 10 5663 417.7 3.344 0.0005 0.0058 900.5
245 16.05 546.5 silt&clay 121.43 30.9 0.95 10 6016 415.0 3.344 0.0006 0.0068 893.5
246 16.12 546.4 silt&clay 121.14 30.4 0.96 10 5919 468.3 3.354 0.0005 0.0060 887.5
247 16.19 546.3 silt&clay 120.83 28.7 0.96 10 5563 396.7 3.354 0.0005 0.0061 882.5
248 16.25 546.3 silt&clay 120.19 24.7 0.97 10 4749 342.0 3.364 0.0007 0.0083 882.5
249 16.32 546.2 silt&clay 119.4 22.3 0.97 10 4264 301.6 3.364 0.0007 0.0080 866.6
250 16.38 546.1 silt&clay 118.39 21.2 0.97 10 4052 296.1 3.364 0.0008 0.0095 842.8
251 16.45 546.1 silt&clay 117.63 21.1 0.98 10 4035 295.5 3.374 0.0007 0.0082 818.9
252 16.51 546.0 silt&clay 117.21 21.0 0.98 10 4031 5995 295.3 3.374 0.0008 0.0096 817.0
253 16.58 545.9 silt&clay 117.14 21.1 0.98 10 4033 295.3 3.374 0.0007 0.0082 815.1
254 16.64 545.9 silt&clay 117.16 21.0 0.99 10 4031 295.3 3.384 0.0008 0.0096 815.1
255 16.71 545.8 silt&clay 117.25 21.1 0.99 10 4043 295.4 3.384 0.0007 0.0082 818.9
256 16.77 545.7 silt&clay 117.46 21.4 1 10 4108 297.5 3.394 0.0008 0.0096 820.7
257 16.84 545.7 silt&clay 118.14 22.6 1 10 4345 310.0 3.394 0.0008 0.0092 826.1
258 16.91 545.6 silt&clay 119.4 24.1 1 10 4608 344.2 3.394 0.0006 0.0071 855.2
259 16.97 545.5 silt&clay 120.72 25.0 1.01 10 4776 357.8 3.404 0.0007 0.0080 893.5
260 17.04 545.5 silt&clay 121.9 26.0 1.01 11 4950 350.2 3.404 0.0006 0.0070 913.6
261 17.1 5454 silt&clay 122.78 27.5 1.02 10 5251 385.7 3.414 0.0006 0.0074 933.4
262 17.17 545.3 silt&clay 124.01 35.8 1.02 10 6938 421.1 3.414 0.0005 0.0058 946.0
263 17.23 545.3 silt&clay 125 42.3 1.02 10 8283 697.7 3.414 0.0003 0.0041 957.0
264 17.3 545.2 silt&clay 126.03 48.2 1.03 10 9474 659.9 3.424 0.0003 0.0037 974.0
265 17.36 545.1 silt&clay 126.52 47.8 1.03 10 9360 669.8 3.424 0.0004 0.0043 994.7
266 17.43 545.1 silt&clay 126.85 48.1 1.04 10 9427 679.7 3.434 0.0004 0.0042 994.1
267 17.5 545.0 silt&clay 126.91 48.3 1.04 10 9456 674.6 3.434 0.0003 0.0037 996.0
268 17.56 544.9 silt&clay 127.09 48.2 1.04 10 9416 676.0 3.434 0.0004 0.0043 998.0
269 17.63 544.9 silt&clay 127.28 48.4 1.05 10 9441 677.3 3.444 0.0003 0.0037 1006.7
270 17.69 544.8 silt&clay 127.46 48.9 1.05 10 9541 680.5 3.444 0.0004 0.0043 1009.1
271 17.76 544.7 silt&clay 127.56 50.0 1.06 10 9756 697.1 3.454 0.0003 0.0036 1008.5
272 17.82 544.7 silt&clay 127.66 51.7 1.06 10 10116 723.9 3.454 0.0003 0.0040 1009.7
273 17.89 544.6 silt&clay 128.02 53.8 1.07 10 10535 750.8 3.464 0.0003 0.0033 1010.3
274 17.95 544.6 silt&clay 128.39 57.0 1.07 10 11199 787.1 3.464 0.0003 0.0037 1026.7
275 18.02 544.5 silt&clay 128.8 60.2 1.07 10 11869 858.0 3.464 0.0002 0.0029 1025.6
276 18.08 544.4 silt&clay 129.09 62.5 1.08 10 12362 885.5 3.474 0.0003 0.0033 1030.4
277 18.15 544.4 silt&clay 129.3 63.1 1.08 10 12445 883.7 3.474 0.0003 0.0033 1040.2
278 18.22 544.3 silt&clay 129.44 63.1 1.09 10 12437 884.1 3.484 0.0002 0.0028 1038.7
279 18.28 544.2 silt&clay 129.56 63.7 1.09 10 12551 884.3 3.484 0.0003 0.0033 1040.2
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314
315
316
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323
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327

18.35
18.41
18.48
18.54
18.61
18.67
18.74
18.81
18.87
18.94
19
19.07
19.13
19.2
19.26
19.33
19.39
19.46
19.53
19.59
19.66
19.72
19.79
19.85
19.92
19.98
20.05
20.11
20.18
20.25
20.31
20.38
20.44
20.51
20.57
20.64
20.7
20.77
20.84
20.9
20.97
21.03
211
21.16
21.23
21.29
21.36
21.42
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544.2
544.1
544.0
544.0
543.9
543.8
543.8
543.7
543.6
543.6
543.5
543.4
543.4
543.3
543.2
543.2
543.1
543.0
543.0
542.9
542.8
542.8
542.7
542.7
542.6
542.5
542.5
542.4
542.3
542.3
542.2
542.1
542.1
542.0
541.9
541.9
541.8
541.7
541.7
541.6
541.5
541.5
541.4
541.3
541.3
541.2
541.1
541.1

silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
sand&grav
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
silt&clay
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silt&clay
silt&clay

129.83
130.13
130.37
130.54
130.64
130.69
130.67
130.68
130.72
130.84
131.06
131.59
132.32
132.84

133.3
133.42
133.35
132.97

132.4
131.86
131.26
130.91
130.63
130.44
130.22
129.97
129.66
129.04
128.27
127.09
126.02
125.06
124.65
124.43
124.45
124.53
124.78
125.24
125.93
126.43
126.23
125.67
124.86
124.17
123.22
122.12
121.18
120.32

65.4
66.8
67.7
67.6
68.2
68.4
68.6
68.7
69.4
713
76.0
89.9

108.5

124.5

130.9

126.7

119.4

110.1
99.2
88.9
78.3
70.8
65.1
61.6
61.5
59.5
57.4
52.3
46.1
40.3
36.1
348
33.4
32.9
33.3
34.2
36.3
38.9
42.2
44.6
45.2
44.2
41.3
38.3
35.0
31.3
28.1
25.7

11

11

11
1.11
111
1.12
1.12
1.13
1.13
1.13
1.14
1.14
1.15
1.15
1.16
1.16
1.16
1.17
1.17
1.18
1.18
1.19
1.19
1.19

1.2

1.2
121
1.21
1.22
1.22
1.22
1.23
1.23
1.24
1.24
1.24
1.25
1.25
1.26
1.26
1.26
1.27
1.27
1.28
1.28
1.28
1.29
1.29

12890
13162
13349
13330
13434
13474
13523
13549

12754
11993
11996
11571
11166
10104
8863
7691
6884
6630
6360
6272
6335
6518
6931
7481
8125
8593
8739
8536
7993
7390
6706
5983
5356
4891
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28
29
30
33
37
41
42
42
41
38
36
33
31
29

40
41
43
47
53
58
60
59
57
54
51
47
43
41

-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5
-2.5

38

907.6
956.6
942.1
947.3
952.6
964.3
956.1
962.9
969.7
983.5
1044.4
1167.2
1564.5
1826.9
1839.2
1832.5
1651.5
1531.3
1444.7
1190.9
1101.0
1000.5
873.5
863.6
853.8
866.2
779.7
766.8
650.7
522.1
520.5
477.3
466.5
460.9
458.2
479.7
501.3
544.9
590.9
636.7
646.8
616.7
592.7
528.8
490.9
452.2
374.3
356.7

3.494
3.494
3.494
3.504
3.504
3.514
3.514
3.524
3.524
3.524
3.534
3.534
3.544
3.544
3.554
3.554
3.554
3.564
3.564
3.574
3.574
3.584
3.584
3.584
3.594
3.594
3.604
3.604
3.614
3.614
3.614
3.624
3.624
3.634
3.634
3.634
3.644
3.644
3.654
3.654
3.654
3.664
3.664
3.674
3.674
3.674
3.684
3.684

0.0002
0.0003
0.0002
0.0003
0.0002
0.0003
0.0003
0.0002
0.0003
0.0002
0.0002
0.0002
0.0002
0.0001
0.0001
0.0001
0.0002
0.0002
0.0001
0.0002
0.0002
0.0003
0.0002
0.0003
0.0003
0.0003
0.0003
0.0003
0.0004
0.0004
0.0005
0.0005
0.0005
0.0005
0.0006
0.0005
0.0005
0.0005
0.0004
0.0004
0.0003
0.0004
0.0004
0.0005
0.0004
0.0006
0.0006
0.0007

0.0028
0.0031
0.0027
0.0031
0.0026
0.0031
0.0031
0.0026
0.0031
0.0026
0.0028
0.0022
0.0019
0.0014
0.0016
0.0014
0.0018
0.0020
0.0018
0.0025
0.0023
0.0030
0.0030
0.0035
0.0030
0.0035
0.0033
0.0039
0.0047
0.0050
0.0058
0.0055
0.0065
0.0057
0.0067
0.0055
0.0061
0.0056
0.0045
0.0048
0.0041
0.0050
0.0045
0.0058
0.0054
0.0068
0.0071
0.0087

1046.5
1053.5
1057.6
1060.3
1065.5
1063.4
1063.4
1063.4
1063.8
1065.1
1066.8
1068.9
1073.1
1085.7
1082.3
1096.4
1099.6
1087.6
1083.0
1077.9
1068.1
1062.9
1070.6
1062.9
1058.1
1056.3
1050.8
1042.6
1028.8
1017.3
980.5
971.8
960.2
959.4
959.4
959.4
960.2
966.5
979.8
994.1
992.8
962.6
959.4
948.6
925.8
907.2
891.1
878.7
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328 21.49 541.0 silt&clay 119.7 24.9 13 11 4743 349.4 3.694 0.0007 0.0089 862.4
329 21.56 540.9 silt&clay 119.29 245 1.3 11 4672 342.1 3.694 0.0006 0.0078 853.7
330 21.62 540.9 silt&clay 119.13 243 1.3 11 4634 340.9 3.694 0.0008 0.0091 852.2
331 21.69 540.8 silt&clay 119.12 24.3 1.31 11 4629 340.8 3.704 0.0007 0.0078 853.7
332 21.75 540.8 silt&clay 119.14 243 1.31 11 4629 340.8 3.704 0.0008 0.0091 853.7
333 21.82 540.7 silt&clay 119.31 24.4 1.32 11 4655 340.9 3.714 0.0007 0.0078 853.7
334 21.88 540.6 silt&clay 119.52 24.9 1.32 11 4741 347.0 3.714 0.0007 0.0090 863.8
335 21.95 540.6 silt&clay 119.77 25.8 1.32 11 4909 359.5 3.714 0.0006 0.0074 865.2
336 22.01 540.5 silt&clay 119.87 26.3 1.33 11 5006 7732 377.8 3.724 0.0007 0.0083 866.6
337 22.08 540.4 silt&clay 119.95 26.5 1.33 11 5051 368.5 3.724 0.0007 0.0085 866.6
338 22.15 540.4 silt&clay 120.29 26.3 1.34 11 5015 369.4 3.734 0.0006 0.0073 869.4
339 22.21 540.3 silt&clay 120.88 26.4 1.34 11 5032 370.2 3.734 0.0007 0.0085 889.9
340 22.28 540.2 silt&clay 121.56 26.8 1.34 11 5101 372.1 3.734 0.0006 0.0072 906.1
341 22.34 540.2 silt&clay 122.16 28.3 1.35 11 5394 384.5 3.744 0.0007 0.0082 915.7
342 22.41 540.1 silt&clay 122.87 31.9 1.35 11 6067 434.9 3.744 0.0005 0.0062 922.8
343 22.47 540.0 silt&clay 123.63 35.4 1.36 10 6763 520.4 3.754 0.0005 0.0061 936.2
344 22.54 540.0 silt&clay 124.39 37.6 1.36 10 7183 533.6 3.754 0.0004 0.0051 950.3
345 22.6 539.9 silt&clay 124.75 36.9 1.36 11 7029 527.3 3.754 0.0005 0.0060 964.9
346 22.67 539.8 silt&clay 124.75 35.3 1.37 11 6724 490.9 3.764 0.0005 0.0055 965.7
347 22.73 539.8 silt&clay 124.4 33.6 1.37 11 6390 466.7 3.764 0.0006 0.0068 957.8
348 22.8 539.7 silt&clay 123.86 32.2 1.38 11 6133 453.3 3.774 0.0006 0.0070 948.6
349 22.87 539.6 silt&clay 123.33 30.7 1.38 11 5850 434.5 3.774 0.0005 0.0063 934.4
350 22.93 539.6 silt&clay 122.77 28.7 1.38 11 5459 403.8 3.774 0.0007 0.0079 928.7
351 23 539.5 silt&clay 122.25 27.0 1.39 11 5141 367.3 3.784 0.0006 0.0074 921.8
352 23.06 539.4 silt&clay 121.57 25.9 1.39 11 4926 364.7 3.784 0.0007 0.0087 907.2
353 23.13 539.4 silt&clay 120.9 25.4 1.4 11 4836 356.3 3.794 0.0006 0.0077 888.7
354 23.19 539.3 silt&clay 120.22 25.1 14 11 4777 347.8 3.794 0.0008 0.0092 878.7
355 23.26 539.2 silt&clay 119.8 24.7 1.4 11 4712 351.1 3.794 0.0006 0.0078 862.4
356 23.32 539.2 silt&clay 119.49 24.1 141 11 4587 342.1 3.804 0.0008 0.0093 861.0
357 23.39 539.1 silt&clay 119.4 23.1 1.41 11 4406 320.4 3.804 0.0007 0.0085 862.4
358 23.45 539.1 silt&clay 119.32 22.3 1.42 11 4240 310.8 3.814 0.0009 0.0103 862.4
359 23.52 539.0 silt&clay 119.31 21.9 1.42 11 4175 306.1 3.814 0.0009 0.0105 862.4
360 23.59 538.9 silt&clay 119.42 21.8 1.42 11 4156 305.9 3.814 0.0007 0.0090 863.8
361 23.65 538.9 silt&clay 119.87 21.8 1.43 11 4156 306.3 3.824 0.0009 0.0105 869.4
362 23.72 538.8 silt&clay 120.54 21.9 1.43 11 4168 306.5 3.824 0.0007 0.0090 892.3
363 23.78 538.7 silt&clay 121.44 221 1.44 11 4215 308.3 3.834 0.0009 0.0104 909.3
364 23.85 538.7 silt&clay 122.32 23.2 1.44 11 4421 317.0 3.834 0.0007 0.0087 929.6
365 23.91 538.6 silt&clay 123.36 26.3 1.44 11 5006 351.6 3.834 0.0008 0.0092 946.0
366 23.98 538.5 silt&clay 124.16 28.8 1.45 11 5488 436.9 3.844 0.0005 0.0063 961.8
367 24.04 538.5 silt&clay 124.94 32.2 1.45 11 6131 423.6 3.844 0.0006 0.0076 971.0
368 24.11 538.4 silt&clay 125.45 34.5 1.46 11 6564 493.4 3.854 0.0005 0.0056 981.9
369 24.17 538.3 silt&clay 125.86 37.3 1.46 11 7112 532.6 3.854 0.0005 0.0061 986.7
370 24.24 538.3 silt&clay 125.9 38.3 1.46 11 7295 544.6 3.854 0.0005 0.0059 987.4
371 24.31 538.2 silt&clay 125.82 38.4 1.47 11 7312 533.5 3.864 0.0004 0.0052 980.5
372 24.37 538.1 silt&clay 125.71 38.3 1.47 11 7291 536.5 3.864 0.0005 0.0060 980.5
373 24.44 538.1 silt&clay 125.73 38.4 1.48 11 7320 539.7 3.874 0.0004 0.0052 980.5
374 24,5 538.0 silt&clay 125.88 38.5 1.48 11 7335 539.9 3.874 0.0005 0.0060 981.2
375 24.57 537.9 silt&clay 126.19 39.0 1.48 11 7421 540.0 3.874 0.0004 0.0052 990.1
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424 27.77 534.7 silt&clay 125.81 36.8 1.69 11 7004 511.8 4.084 0.0006 0.0067 982.6
425 27.84 534.7 silt&clay 126.33 38.2 1.69 11 7282 523.1 4.084 0.0005 0.0066 995.4
426 27.91 534.6 silt&clay 127.12 43.1 1.7 11 8202 573.0 4.094 0.0004 0.0051 1004.8
427 27.97 534.5 silt&clay 127.81 48.0 1.7 11 9150 714.6 4.094 0.0004 0.0048 1017.8
428 28.04 534.5 silt&clay 128.43 52.3 1.7 11 9964 732.3 4.094 0.0003 0.0040 1026.1
429 28.1 534.4 silt&clay 128.82 53.9 1.71 11 10263 752.0 4.104 0.0004 0.0046 1034.1
430 28.17 534.3 silt&clay 129.19 54.6 1.71 11 10408 780.9 4.104 0.0003 0.0038 1040.2
431 28.23 534.3 silt&clay 129.43 55.9 1.72 11 10640 763.7 4.114 0.0004 0.0045 1049.4
432 28.3 534.2 silt&clay 129.6 59.0 1.72 10 11269 803.6 4114 0.0003 0.0037 1047.5
433 28.36 534.1 silt&clay 129.44 59.7 1.72 10 11429 912.4 4.114 0.0003 0.0038 1042.6
434 28.43 534.1 silt&clay 129.16 59.3 1.73 10 11367 791.2 4.124 0.0003 0.0038 1036.1
435 28.49 534.0 silt&clay 128.56 54.7 1.73 11 10419 790.6 4.124 0.0004 0.0044 1028.8
436 28.56 533.9 silt&clay 127.91 52.4 1.74 11 9975 717.6 4.134 0.0004 0.0048 1013.8
437 28.63 533.9 silt&clay 127.01 48.2 1.74 11 9187 693.3 4.134 0.0004 0.0043 997.3
438 28.69 533.8 silt&clay 126.2 45.0 1.75 11 8573 616.8 4.144 0.0005 0.0056 980.5
439 28.76 533.7 silt&clay 125.48 41.6 1.75 11 7916 582.6 4.144 0.0004 0.0051 968.7
440 28.82 533.7 silt&clay 125.05 39.8 1.75 11 7577 548.3 4.144 0.0005 0.0063 961.0
441 28.89 533.6 silt&clay 124.84 38.7 1.76 11 7379 541.9 4.154 0.0005 0.0055 958.6
442 28.95 533.6 silt&clay 124.8 38.5 1.76 11 7333 538.8 4.154 0.0005 0.0065 958.6
443 29.02 533.5 silt&clay 124.82 38.4 1.77 11 7316 538.3 4.164 0.0005 0.0056 959.4
444 29.08 533.4 silt&clay 124.88 38.7 1.77 11 7370 538.2 4,164 0.0005 0.0065 960.2
445 29.15 533.4 silt&clay 125.09 39.3 1.77 11 7482 550.5 4.164 0.0005 0.0054 961.8
446 29.21 533.3 silt&clay 125.49 39.8 1.78 11 7583 562.9 4174 0.0005 0.0062 971.0
447 29.28 533.2 silt&clay 126.07 40.9 1.78 11 7785 560.6 4.174 0.0005 0.0063 984.7
448 29.35 533.2 silt&clay 126.77 43.1 1.79 11 8217 595.1 4.184 0.0004 0.0051 998.0
449 29.41 533.1 silt&clay 127.64 47.3 1.79 11 9017 658.5 4.184 0.0004 0.0053 1010.9
450 29.48 533.0 silt&clay 128.6 53.7 1.8 11 10232 736.7 4,194 0.0003 0.0041 1028.8
451 29.54 533.0 silt&clay 129.5 61.8 1.8 10 11831 863.4 4.194 0.0003 0.0041 1044.1
452 29.61 532.9 silt&clay 130.22 68.3 1.8 10 13131 995.4 4,194 0.0003 0.0030 1051.2
453 29.67 532.8 silt&clay 130.44 70.3 1.81 10 13556 1012.9 4.204 0.0003 0.0035 1062.5
454 29.74 532.8 silt&clay 130.39 67.3 1.81 10 12891 947.7 4.204 0.0003 0.0032 1054.5
455 29.8 532.7 silt&clay 130.06 61.3 1.82 11 11674 867.2 4.214 0.0003 0.0041 1054.9
456 29.87 532.6 silt&clay 129.86 55.8 1.82 11 10629 761.5 4214 0.0003 0.0040 1055.4
457 29.93 532.6 silt&clay 129.62 51.9 1.82 11 9878 716.8 4.214 0.0004 0.0049 1055.8
458 30 532.5 silt&clay 129.39 50.6 1.83 11 9640 701.8 4.224 0.0004 0.0051 1050.3
459 30.07 532.4 silt&clay 129.1 50.1 1.83 11 9543 709.0 4.224 0.0004 0.0043 1043.6
460 30.13 532.4 silt&clay 128.9 49.9 1.83 11 9512 695.2 4.224 0.0004 0.0051 1037.1
461 30.2 532.3 silt&clay 128.78 49.6 1.84 11 9446 694.7 4.234 0.0004 0.0044 1037.1
462 30.26 532.2 silt&clay 128.8 49.6 1.84 11 9444 694.7 4.234 0.0004 0.0051 1036.6
463 30.33 532.2 silt&clay 128.75 49.7 1.84 11 9470 694.8 4.234 0.0004 0.0044 1038.1
464 30.39 532.1 silt&clay 128.58 50.6 1.84 11 9638 700.6 4.234 0.0004 0.0051 1033.6
465 30.46 532.0 silt&clay 128.35 50.5 1.85 11 9621 731.5 4.244 0.0003 0.0042 1021.2
466 30.52 532.0 silt&clay 128.05 49.1 1.85 11 9352 691.1 4.244 0.0004 0.0052 1023.4
467 30.59 531.9 silt&clay 127.74 45.3 1.85 11 8625 6989 641.1 4.244 0.0004 0.0048 1016.7
468 30.65 531.9 silt&clay 127.32 41.9 1.85 11 7983 570.9 4.244 0.0005 0.0062 1013.2
469 30.72 531.8 silt&clay 126.96 39.7 1.85 11 7566 549.2 4.244 0.0005 0.0065 1006.7
470 30.79 531.7 silt&clay 126.67 39.2 1.86 11 7467 549.2 4.254 0.0005 0.0056 1000.5
471 30.85 531.7 silt&clay 126.51 39.2 1.86 11 7470 549.1 4.254 0.0005 0.0065 995.4
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568 37.2 525.3 silt&clay 118.38 20.4 2.05 11 3890 203.2 4.444 0.0015 0.0184 842.8
569 37.27 525.2 silt&clay 118.12 20.1 2.06 11 3832 189.7 4.454 0.0014 0.0169 836.3
570 37.33 525.2 silt&clay 118.01 19.9 2.06 11 3790 188.1 4.454 0.0017 0.0199 836.3
571 374 525.1 silt&clay 118.01 19.9 2.06 11 3794 189.2 4.454 0.0014 0.0169 836.3
572 37.46 525.0 silt&clay 118.02 20.0 2.06 11 3815 190.5 4.454 0.0016 0.0196 836.3
573 37.53 525.0 silt&clay 118.13 20.2 2.06 11 3853 193.5 4.454 0.0014 0.0166 836.3
574 37.59 524.9 silt&clay 118.45 20.6 2.07 11 3920 200.5 4.464 0.0016 0.0187 841.2
575 37.66 524.8 silt&clay 119.07 21.2 2.07 11 4032 210.4 4.464 0.0013 0.0153 855.2
576 37.72 524.8 silt&clay 119.88 21.9 2.07 11 4162 228.9 4.464 0.0014 0.0164 873.4
577 37.79 524.7 silt&clay 120.63 23.4 2.07 11 4448 241.9 4.464 0.0013 0.0155 892.3
578 37.86 524.6 silt&clay 121.3 24.9 2.07 11 4747 309.7 4.464 0.0009 0.0104 898.2
579 37.92 524.6 silt&clay 121.97 26.8 2.08 11 5097 337.8 4.474 0.0009 0.0111 910.4
580 37.99 524.5 silt&clay 122.73 28.3 2.08 11 5392 375.3 4.474 0.0007 0.0086 926.7
581 38.05 524.5 silt&clay 123.75 29.9 2.08 11 5703 419.6 4.474 0.0007 0.0090 940.7
582 38.12 524.4 silt&clay 124.79 315 2.08 11 6004 438.8 4.474 0.0006 0.0073 971.0
583 38.18 524.3 silt&clay 126.04 34.5 2.08 11 6566 456.7 4.474 0.0007 0.0082 990.8
584 38.25 524.3 silt&clay 127.32 40.4 2.09 11 7691 543.6 4.484 0.0005 0.0059 1014.4
585 38.31 524.2 silt&clay 128.65 50.0 2.09 11 9520 687.0 4.484 0.0005 0.0055 1034.1
586 38.38 524.1 silt&clay 129.77 60.9 2.09 11 11592 859.6 4.484 0.0003 0.0038 1048.9
587 38.44 524.1 silt&clay 130.32 65.7 2.09 11 12516 6139 1000.5 4.484 0.0003 0.0038 1060.8
588 38.51 524.0 sand&grav 131 67.7 2.09 32 39 -3.5 36 890.5 4.484 0.0004 0.0042 1061.2
589 38.58 523.9 sand&grav 131.3 66.5 2.1 32 39 -3.5 36 944.1 4.494 0.0003 0.0034 1089.5
590 38.64 523.9 sand&grav 131.92 69.7 2.1 33 41 -3.5 36 947.3 4.494 0.0003 0.0040 1085.3
591 38.71 523.8 sand&grav 132.32 73.4 2.1 35 42 -3.5 36 1024.5 4.494 0.0003 0.0032 1096.8
592 38.77 523.7 sand&grav 133.44 81.9 2.1 38 46 -3.5 37 1101.7 4.494 0.0003 0.0034 1108.1
593 38.84 523.7 sand&grav 134.27 95.9 2.11 42 51 -2.5 38 1302.7 4.504 0.0002 0.0025 1142.4
594 38.9 523.6 sand&grav 134.81 112.7 2.11 46 56 -2.5 39 1615.4 4.504 0.0002 0.0023 1130.0
595 38.97 523.5 sand&grav 134.37 115.4 2.11 46 56 -2.5 39 1804.2 4.504 0.0001 0.0018 1120.0
596 39.03 523.5 sand&grav 133.97 109.3 2.11 44 54 -2.5 39 1418.8 4.504 0.0002 0.0027 1108.1
597 39.1 523.4 sand&grav 133.5 98.0 2.12 41 50 -25 38 1357.4 4514 0.0002 0.0024 1111.8
598 39.16 523.3 sand&grav 133.31 95.8 2.12 41 50 -2.5 38 1331.8 4514 0.0002 0.0028 1105.4
599 39.23 523.3 sand&grav 132.97 94.8 2.12 40 49 -25 38 1324.3 4514 0.0002 0.0029 1098.9
600 39.3 523.2 sand&grav 132.29 94.8 2.12 39 48 -2.5 38 37 1316.9 4514 0.0002 0.0025 1089.1
601 39.36 523.1 silt&clay 131.22 89.9 2.12 10 17432 1331.8 4514 0.0002 0.0028 1055.8
602 39.43 523.1 silt&clay 129.84 81.5 2.13 10 15756 1115.9 4.524 0.0002 0.0029 1030.9
603 39.49 523.0 silt&clay 128.15 64.3 2.13 10 12274 964.5 4.524 0.0003 0.0039 1012.1
604 39.56 522.9 silt&clay 126.01 46.1 2.13 11 8779 607.6 4.524 0.0004 0.0054 976.2
605 39.62 522.9 silt&clay 123.09 314 2.13 11 5975 298.8 4.524 0.0011 0.0127 932.5
606 39.69 522.8 silt&clay 120.21 25.1 2.13 11 4775 286.7 4.524 0.0009 0.0114 861.0
607 39.75 522.8 silt&clay 117.72 24.8 2.14 11 4722 280.9 4.534 0.0011 0.0136 805.5
608 39.82 522.7 silt&clay 116.04 24.7 2.14 11 4701 278.5 4.534 0.0010 0.0117 775.0
609 39.88 522.6 silt&clay 115.04 24.7 2.14 11 4699 278.7 4.534 0.0011 0.0137 752.0
610 39.95 522.6 silt&clay 114.52 24.9 2.14 11 4735 279.0 4.534 0.0011 0.0136 737.8
611 40.02 522.5 silt&clay 114.32 25.1 2.14 11 4779 290.7 4.534 0.0009 0.0112 737.8
612 40.08 522.4 silt&clay 114.38 25.3 2.15 11 4815 293.4 4.544 0.0011 0.0130 737.8
613 40.15 522.4 silt&clay 114.49 25.3 2.15 11 4823 292.2 4.544 0.0009 0.0112 740.8
614 40.21 522.3 silt&clay 114.73 25.3 2.15 11 4821 292.1 4.544 0.0011 0.0131 746.5
615 40.28 522.2 silt&clay 115.14 25.4 2.15 11 4832 292.0 4.544 0.0009 0.0112 754.8
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616 40.34 522.2 silt&clay 115.74 25.9 2.15 11 4930 295.5 4.544 0.0011 0.0129 770.2
617 40.41 522.1 silt&clay 116.27 27.5 2.15 11 5234 327.8 4.544 0.0008 0.0100 784.3
618 40.47 522.0 silt&clay 116.63 29.6 2.16 11 5632 413.9 4.554 0.0008 0.0092 782.0
619 40.54 522.0 silt&clay 116.74 31.2 2.16 11 5947 440.6 4.554 0.0006 0.0074 782.0
620 40.6 521.9 silt&clay 116.84 31.8 2.16 11 6061 441.0 4.554 0.0007 0.0087 782.0
621 40.67 521.8 silt&clay 117.06 317 2.16 11 6030 442.9 4.554 0.0007 0.0086 786.5
622 40.74 521.8 silt&clay 117.09 31.2 2.16 11 5935 433.6 4.554 0.0006 0.0076 799.4
623 40.8 521.7 silt&clay 117.08 30.5 2.16 11 5808 416.1 4,554 0.0008 0.0092 788.7
624 40.87 521.6 silt&clay 116.94 30.0 2.17 11 5709 405.2 4.564 0.0007 0.0081 788.7
625 40.93 521.6 silt&clay 117.04 29.7 2.17 11 5661 399.9 4.564 0.0008 0.0096 790.9
626 41 521.5 silt&clay 117.28 29.7 2.17 11 5657 394.5 4.564 0.0007 0.0083 797.3
627 41.06 521.4 silt&clay 118.06 29.6 2.17 11 5642 401.8 4.564 0.0008 0.0095 805.5
628 41.13 521.4 silt&clay 119.24 29.6 2.17 11 5636 391.9 4.564 0.0007 0.0084 842.8
629 41.19 521.3 silt&clay 120.47 29.5 2.18 11 5615 391.2 4574 0.0008 0.0098 874.8
630 41.26 521.2 silt&clay 121.43 29.5 2.18 11 5623 392.4 4574 0.0007 0.0084 894.7
631 41.32 521.2 silt&clay 121.96 29.9 2.18 11 5693 393.6 4574 0.0008 0.0098 910.4
632 41.39 521.1 silt&clay 122.43 32.9 2.18 11 6267 420.1 4574 0.0008 0.0091 911.5
633 41.46 521.0 silt&clay 123 39.4 2.18 11 7507 535.0 4574 0.0005 0.0062 913.6
634 41.52 521.0 silt&clay 123.56 48.1 2.19 11 9152 683.2 4.584 0.0005 0.0056 920.8
635 41.59 520.9 sand&grav 123.68 54.1 2.19 24 29 -2.5 35 787.0 4.584 0.0003 0.0042 917.8
636 41.65 520.9 sand&grav 123.3 55.3 2.19 24 29 -2.5 35 786.7 4.584 0.0004 0.0049 902.7
637 41.72 520.8 sand&grav 122.39 52.7 2.19 23 28 -2.5 34 735.3 4.584 0.0004 0.0045 889.9
638 41.78 520.7 sand&grav 121.14 48.9 2.19 21 26 -2.5 34 678.2 4.584 0.0005 0.0057 861.0
639 41.85 520.7 sand&grav 119.34 44.4 2.19 20 24 -25 33 626.4 4.584 0.0004 0.0053 824.3
640 41.91 520.6 sand&grav 117.42 39.2 2.2 18 21 -2.5 33 546.1 4.594 0.0006 0.0071 777.4
641 41.98 520.5 sand&grav 115.74 34.0 2.2 16 19 -2.5 32 459.4 4.594 0.0006 0.0072 749.3
642 42.04 520.5 sand&grav 114.66 29.4 2.2 14 17 -3.5 31 33 387.3 4.594 0.0008 0.0100 734.8
643 42.11 520.4 silt&clay 114.08 26.9 2.2 11 5116 290.8 4.594 0.0009 0.0114 728.7
644 42.17 520.3 silt&clay 114.19 25.5 2.2 11 4857 286.4 4.594 0.0011 0.0135 725.5
645 42.24 520.3 silt&clay 114.83 25.5 2.21 11 4851 285.2 4.604 0.0011 0.0136 749.3
646 42.31 520.2 silt&clay 115.73 25.6 2.21 11 4870 288.8 4.604 0.0010 0.0115 770.2
647 42.37 520.1 silt&clay 116.26 26.3 221 11 5002 292.1 4.604 0.0011 0.0132 788.7
648 42.44 520.1 silt&clay 116.64 28.1 2.21 11 5354 333.2 4.604 0.0008 0.0099 784.3
649 425 520.0 silt&clay 116.8 29.9 2.21 11 5699 427.9 4.604 0.0008 0.0090 786.5
650 42.57 519.9 silt&clay 117.08 31.1 2.21 11 5922 429.6 4.604 0.0006 0.0077 788.7
651 42.63 519.9 silt&clay 117.49 31.0 2.22 11 5905 423.4 4.614 0.0008 0.0092 797.3
652 42.7 519.8 silt&clay 118.16 30.9 2.22 11 5884 419.9 4.614 0.0007 0.0079 815.1
653 42.76 519.7 silt&clay 119.11 30.9 2.22 11 5876 419.2 4.614 0.0008 0.0092 834.7
654 42.83 519.7 silt&clay 120.03 30.9 2.22 11 5876 418.7 4.614 0.0007 0.0079 861.0
655 42.89 519.6 silt&clay 120.91 31.6 2.22 11 6015 418.6 4.614 0.0008 0.0093 878.7
656 42.96 519.5 silt&clay 121.74 34.1 2.23 11 6491 457.4 4.624 0.0007 0.0085 894.7
657 43.03 519.5 silt&clay 122.59 40.8 2.23 11 7779 5689 531.9 4.624 0.0005 0.0063 907.2
658 43.09 519.4 sand&grav 123.3 51.2 2.23 23 28 -2.5 34 710.8 4.624 0.0005 0.0055 909.3
659 43.16 519.3 sand&grav 123.72 62.6 2.23 26 31 -2.5 35 890.1 4.624 0.0003 0.0037 907.2
660 43.22 519.3 sand&grav 123.76 71.0 2.23 27 33 -2.5 36 1013.1 4.624 0.0003 0.0038 902.7
661 43.29 519.2 sand&grav 123.38 74.9 2.24 28 33 -2.5 36 1063.4 4.634 0.0003 0.0031 892.3
662 43.35 519.2 sand&grav 122.94 76.1 2.24 28 33 -2.5 36 1052.3 4.634 0.0003 0.0037 872.1
663 43.42 519.1 sand&grav 122.61 76.0 2.24 27 33 -2.5 36 1063.2 4.634 0.0003 0.0031 870.8
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712 46.62 515.9 sand&grav 118.71 44.2 2.34 20 23 -25 33 597.7 4.734 0.0006 0.0067 811.3
713 46.69 515.8 sand&grav 118.53 47.5 2.34 20 24 -2.5 33 642.6 4.734 0.0004 0.0053 807.4
714 46.75 515.8 sand&grav 118.18 53.1 2.34 21 25 -25 34 733.4 4.734 0.0005 0.0054 786.5
715 46.82 515.7 sand&grav 117.49 59.2 2.34 22 26 -2.5 34 834.6 4.734 0.0003 0.0041 765.2
716 46.88 515.6 sand&grav 116.79 65.4 2.34 22 27 -25 34 898.6 4.734 0.0004 0.0044 740.8
717 46.95 515.6 sand&grav 116.32 715 2.34 23 27 -2.5 34 992.3 4.734 0.0003 0.0034 722.3
718 47.01 515.5 sand&grav 116.24 77.4 2.35 24 28 -25 35 1089.4 4.744 0.0003 0.0037 722.3
719 47.08 515.4 sand&grav 116.42 80.7 2.35 25 29 -2.5 35 1174.1 4.744 0.0002 0.0029 725.5
720 47.14 515.4 sand&grav 116.58 80.4 2.35 25 29 -25 35 1169.5 4.744 0.0003 0.0034 725.5
721 47.21 515.3 sand&grav 116.93 76.7 2.35 24 29 -2.5 35 1079.7 4.744 0.0003 0.0037 731.8
722 47.28 515.2 sand&grav 117.73 70.6 2.35 24 28 -25 35 992.3 4.744 0.0003 0.0034 754.8
723 47.34 515.2 sand&grav 119.27 61.6 2.36 23 27 -2.5 34 870.8 4.754 0.0004 0.0046 793.1
724 47.41 515.1 sand&grav 120.01 54.4 2.36 22 26 -25 34 701.2 4.754 0.0004 0.0049 852.2
725 47.47 515.0 sand&grav 120.66 50.0 2.36 22 26 -2.5 34 689.6 4.754 0.0005 0.0058 836.3
726 47.54 515.0 sand&grav 121.36 49.8 2.36 22 26 -25 34 35 689.0 4.754 0.0004 0.0050 855.2
727 47.6 514.9 silt&clay 123.49 49.9 2.36 11 9495 690.8 4,754 0.0005 0.0058 897.0
728 47.67 514.8 silt&clay 126.15 50.1 2.37 11 9550 692.5 4.764 0.0004 0.0050 969.5
729 47.73 514.8 silt&clay 128.62 52.6 2.37 11 10013 701.3 4,764 0.0005 0.0057 1032.5
730 47.8 514.7 silt&clay 130.02 55.0 2.37 11 10470 9882 792.8 4,764 0.0000 1071.4
Total Settlement (ft, in): 0.4202 5.0430
Average Shear Wave Velocity (ft/s): 906.6
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Surface Elev.: 562 Surcharge Load: 2.3400 tsf
Change in Shear
. \ su,av Phi . . Constrained , Settlement S Settlement Wave

No Depth (ft) Elev (ft) Soil Type vy (pcf) gn (tsf)  o',vo (tsf) Nkt su (psf) (psf)g N60 (bpf) N160 Adjustment Phi Phi avg Fr (%) Ic Modulus (tsf) Stress Ao’ (v (in) Velocity

=D (ttis)
35 2.3 559.7 silt&clay 122 29.8 0.13 16 3832 5.31 2.36 417.9 2.47 0.0008 0.0101 911.5
36 2.36 559.6  silt&clay 122.33 30.5 0.13 16 3912 5.38 2.36 429.1 2.47  0.0010 0.0122 917.8
37 2.43 559.6 silt&clay 122.55 31.1 0.14 16 3974 Rear Wall 5.42 2.37 437.0 2.48 0.0009 0.0105 921.8
38 2.49 559.5  silt&clay 122.72 31.6 0.14 16 4044 5.42 237 440.2 2.48  0.0010 0.0125 923.8
39 2.56 559.4 silt&clay 122.91 319 0.15 16 4074 5.48 2.37 452.0 2.49 0.0009 0.0106 926.7
40 2.62 559.4  silt&clay 123.14 32.2 0.15 16 4092 5.6 2.38 450.1 249  0.0011 0.0127 933.4
41 2.69 559.3 silt&clay 123.37 32.3 0.15 16 4079 5.76 2.39 451.5 2.49 0.0011 0.0129 938.0
42 2.76 559.2  silt&clay 123.58 32.6 0.16 16 4105 5.85 2.4 455.1 25  0.0009 0.0114 941.6
43 2.82 559.2 silt&clay 123.77 33.2 0.16 16 4175 5.87 2.4 462.9 25 0.0011 0.0136 946.0
44 2.89 559.1  silt&clay 123.99 34.1 0.17 16 4302 5.82 2.4 475.7 251  0.0010 0.0121 948.6
45 2.95 559.1 silt&clay 124.18 34.9 0.17 16 4408 5.79 2.39 495.0 2.51 0.0012 0.0146 952.0
46 3.02 559.0  silt&clay 124.32 35.3 0.17 16 4450 5.82 2.4 496.9 251  0.0011 0.0128 955.3
47 3.08 558.9 silt&clay 124.33 35.2 0.18 16 4428 5.86 2.4 491.1 2.52 0.0013 0.0152 957.0
48 3.15 558.9  silt&clay 124.22 35.0 0.18 16 4414 5.81 241 490.1 252  0.0013 0.0158 952.8
49 3.22 558.8 silt&clay 124.07 34.9 0.19 16 4423 5.7 2.4 489.4 2.53 0.0012 0.0141 948.6
50 3.28 558.7  silt&clay 123.92 34.9 0.19 16 4436 5.59 2.4 488.8 253  0.0014 0.0167 946.0
51 3.35 558.7 silt&clay 123.79 34.9 0.19 16 4447 5.5 2.4 488.5 2.53 0.0012 0.0145 943.4
52 341 558.6  silt&clay 123.62 34.9 0.2 16 4472 5.37 2.4 488.5 254  0.0014 0.0170 939.8
53 3.48 558.5 silt&clay 123.43 35.0 0.2 16 4508 5.21 2.39 490.3 2.54 0.0012 0.0146 934.4
54 3.54 5585  silt&clay 123.22 35.1 0.21 15 4560 5.03 2.38 491.9 255  0.0014 0.0171 929.6
55 3.61 558.4 silt&clay 123.04 35.4 0.21 15 4617 4.87 2.37 495.3 2.55 0.0012 0.0147 924.8
56 3.67 558.3  silt&clay 122.77 35.1 0.21 15 4605 4.75 237 499.0 255  0.0014 0.0167 920.8
57 3.74 558.3 silt&clay 122.42 34.3 0.22 15 4518 4.66 2.37 480.1 2.56 0.0014 0.0165 911.5
58 3.81 558.2  silt&clay 122.02 33.1 0.22 15 4360 4.64 2.38 462.4 256  0.0011 0.0137 903.9
59 3.87 558.1 silt&clay 121.78 32.2 0.23 15 4241 4.65 2.39 447.4 2.57 0.0013 0.0156 899.3
60 3.94 558.1  silt&clay 121.67 317 0.23 15 4176 4.67 2.4 443.0 257  0.0011 0.0133 900.5
61 4 558.0 silt&clay 121.65 31.6 0.23 15 4160 4.68 2.41 442.7 2.57 0.0013 0.0161 898.2
62 4.07 557.9  silt&clay 121.63 31.6 0.24 15 4158 4.67 241 4425 258  0.0011 0.0138 898.2
63 4.13 557.9 silt&clay 121.64 317 0.24 15 4181 4.65 2.41 442.3 2.58 0.0013 0.0161 898.2
64 4.2 557.8  silt&clay 121.65 31.6 0.25 15 4165 4.67 241 448.7 259  0.0011 0.0137 899.3
65 4.26 557.7 silt&clay 121.79 315 0.25 15 4123 4.79 2.43 438.7 2.59 0.0013 0.0156 899.3
66 4.33 557.7  silt&clay 121.93 311 0.25 15 4051 4.96 2.44 435.5 259  0.0012 0.0139 909.3
67 4.4 557.6 silt&clay 122.08 31.0 0.26 15 4019 Fwd Wall 5.08 2.45 434.6 2.6 0.0008 0.0097 910.4
68 4.46 5575  silt&clay 122.11 31.0 0.26 15 4012 5.11 2.46 434.5 2.6  0.0008 0.0101 911.5
69 4.53 557.5 silt&clay 122.13 31.0 0.27 15 4010 5.12 2.46 434.6 2.61 0.0008 0.0091 911.5
70 4.59 557.4  silt&clay 122.2 311 0.27 15 4020 5.15 2.46 434.5 2.61  0.0009 0.0112 911.5
71 4.66 557.3 silt&clay 122.29 315 0.27 15 4076 5.12 2.46 439.2 2.61 0.0008 0.0099 915.7
72 4.72 557.3  silt&clay 122.35 323 0.28 15 4189 5.01 2.45 451.0 262  0.0010 0.0125 914.6
73 4.79 557.2 silt&clay 122.33 329 0.28 15 4304 4.86 2.44 465.4 2.62 0.0011 0.0132 9125
74 4.86 557.1  silt&clay 122.29 33.4 0.29 15 4389 4.74 2.43 468.2 2.63  0.0010 0.0115 910.4
75 4.92 557.1 silt&clay 122.26 33.6 0.29 15 4425 4.68 2.43 471.1 2.63 0.0011 0.0135 909.3
76 4.99 557.0  silt&clay 122.22 335 0.29 15 4405 4.68 2.43 4735 2.63  0.0010 0.0115 909.3
7 5.05 557.0 silt&clay 122.09 329 0.3 15 4329 4.7 2.44 461.7 2.64 0.0011 0.0135 908.3
78 5.12 556.9  silt&clay 121.91 323 0.3 15 4248 4.71 2.45 448.5 2.64  0.0009 0.0113 903.9
79 5.18 556.8 silt&clay 121.73 32.0 0.31 15 4213 4.65 2.45 447.7 2.65 0.0011 0.0127 899.3
80 5.25 556.8  silt&clay 121.56 31.9 0.31 15 4229 4.55 2.45 4475 2.65  0.0009 0.0112 897.0
81 5.31 556.7 silt&clay 121.45 31.9 0.31 15 4242 4.48 2.44 447.5 2.65 0.0011 0.0135 892.3
82 5.38 556.6  silt&clay 121.37 31.9 0.32 15 4250 4.43 2.44 4475 266  0.0011 0.0138 892.3
83 5.45 556.6 silt&clay 121.35 32.0 0.32 15 4258 4.42 2.44 447.5 2.66 0.0010 0.0118 891.1
84 5.51 556.5  silt&clay 121.35 321 0.33 15 4273 4.4 2.44 448.7 2.67  0.0012 0.0138 891.1
85 5.58 556.4 silt&clay 121.35 32.1 0.33 15 4279 4.39 2.45 451.6 2.67 0.0010 0.0118 891.1
86 5.64 556.4  silt&clay 121.37 321 0.33 15 4283 4.4 2.45 448.8 2.67  0.0012 0.0138 891.1
87 5.71 556.3 silt&clay 121.41 32.1 0.34 15 4276 4.43 2.45 450.1 2.68 0.0010 0.0118 892.3
88 5.77 556.2  silt&clay 121.47 32.0 0.34 15 4255 4.48 2.46 451.6 2.68  0.0011 0.0136 893.5
89 5.84 556.2 silt&clay 121.52 317 0.35 15 4195 4.57 2.47 445.1 2.69 0.0011 0.0129 895.9
90 591 556.1  silt&clay 121.55 31.2 0.35 15 4113 4.68 2.48 436.4 2.69  0.0009 0.0103 897.0
91 5.97 556.0 silt&clay 121.57 30.9 0.35 15 4056 4.76 2.49 432.0 2.69 0.0009 0.0114 898.2
92 6.04 556.0 silt&clay 121.61 30.8 0.36 15 4029 4.81 25 430.8 2.7  0.0008 0.0094 899.3
93 6.1 555.9 silt&clay 121.64 30.7 0.36 15 4019 4.84 25 430.5 2.7 0.0009 0.0105 900.5
94 6.17 555.8  silt&clay 121.65 30.8 0.37 15 4023 4.84 251 430.2 271 0.0007 0.0082 900.5
95 6.23 555.8 silt&clay 121.63 30.7 0.37 15 4009 4.85 2.51 432.5 2.71 0.0008 0.0096 900.5
96 6.3 555.7  silt&clay 121.6 30.4 0.37 15 3966 4.89 252 426.6 271 0.0007 0.0080 899.3
97 6.36 555.6 silt&clay 121.52 29.8 0.38 15 3873 4.97 2.53 418.1 2.72 0.0007 0.0086 900.5
98 6.43 555.6  silt&clay 121.43 29.2 0.38 15 3784 5.04 254 406.7 272 0.0007 0.0083 898.2
99 6.5 555.5 silt&clay 121.33 28.6 0.39 15 3695 5.11 2.55 401.2 2.73 0.0006 0.0072 897.0
100 6.56 555.4  silt&clay 121.28 28.2 0.39 15 3645 5.16 2.56 392.6 2.73  0.0007 0.0083 897.0
101 6.63 555.4 silt&clay 121.27 28.1 0.39 16 3617 5.2 2.57 392.9 2.73 0.0006 0.0070 897.0
102 6.69 5553  silt&clay 121.28 28.1 0.4 16 3622 5.19 257 393.2 2.74  0.0007 0.0081 897.0
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103 6.76 555.2  silt&clay 121.32 28.2 0.4 16 3633 5.2 2.57 394.3 2.74 0.0006 0.0070 897.0
104 6.82 555.2  silt&clay 121.4 28.4 0.41 16 3656 5.21 257 396.8 2.75 0.0007 0.0082 899.3
105 6.89 555.1  silt&clay 121.54 28.9 0.41 16 3721 5.19 2.57 401.8 2.75 0.0006 0.0070 901.6
106 6.95 555.1  silt&clay 121.71 29.5 0.41 15 3813 5.15 2.56 414.0 2.75 0.0007 0.0081 903.9
107 7.02 555.0  silt&clay 121.86 30.2 0.42 15 3914 5.1 2.55 424.8 2.76 0.0007 0.0079 907.2
108 7.09 554.9  silt&clay 121.99 30.9 0.42 15 4015 5.03 2.55 432.1 2.76 0.0005 0.0066 908.3
109 7.15 554.9  silt&clay 122.07 315 0.43 15 4105 4.96 2.54 4433 2.77 0.0006 0.0078 908.3
110 7.22 554.8  silt&clay 122.13 32.1 0.43 15 4194 4.88 2.53 450.2 2.77 0.0006 0.0069 909.3
il 7.28 554.7  silt&clay 122.18 32.7 0.43 15 4285 4.8 2.52 456.6 2.77 0.0007 0.0082 909.3
112 7.35 554.7  silt&clay 122.1 32.8 0.44 15 4309 4.72 2.52 467.5 2.78 0.0006 0.0074 909.3
113 7.41 554.6  silt&clay 121.88 32.2 0.44 15 4243 4.69 2.52 454.0 2.78 0.0007 0.0086 902.7
114 7.48 554.5  silt&clay 121.38 30.8 0.45 15 4058 4.66 254 433.2 2.79 0.0007 0.0086 897.0
115 7.55 554.5  silt&clay 120.67 29.1 0.45 15 3848 4.56 2.55 407.4 2.79 0.0006 0.0073 881.3
116 7.61 554.4  silt&clay 119.99 275 0.45 15 3657 4.47 2.56 381.7 2.79 0.0007 0.0085 862.4
117 7.68 554.3  silt&clay 119.52 26.4 0.46 15 3513 4.43 2.57 367.4 2.8 0.0006 0.0071 859.6
118 7.74 554.3  silt&clay 119.38 25.9 0.46 15 3436 4.47 2.58 360.3 2.8 0.0006 0.0078 856.6
119 7.81 554.2  silt&clay 119.28 25.7 0.47 15 3419 4.44 2.58 359.2 2.81 0.0005 0.0062 855.2
120 7.87 554.1  silt&clay 119.24 25.8 0.47 15 3435 4.4 2.58 360.9 2.81 0.0006 0.0072 853.7
121 7.94 554.1  silt&clay 119.24 26.0 0.47 15 3467 4.36 2.58 362.9 2.81 0.0005 0.0061 853.7
122 8 554.0 = silt&clay 119.28 26.5 0.48 15 3546 4.28 257 367.0 2.82 0.0006 0.0071 853.7
123 8.07 553.9  silt&clay 119.45 27.3 0.48 15 3675 4.2 2.55 381.6 2.82 0.0006 0.0071 853.7
124 8.14 553.9  silt&clay 119.61 28.1 0.49 15 3792 4.13 254 399.0 2.83 0.0005 0.0061 859.6
125 8.2 553.8  silt&clay 120 28.7 0.49 15 3864 4.22 2.55 399.4 2.83 0.0006 0.0071 859.6
126 8.27 553.7  silt&clay 120.61 29.5 0.49 15 3929 4.43 2.55 408.9 2.83 0.0005 0.0061 876.1
127 8.33 553.7  silt&clay 121.37 30.9 0.5 15 4081 4.62 2.56 431.7 2.84 0.0006 0.0071 895.9
128 8.4 553.6  silt&clay 122.02 325 0.5 15 4274 4.72 2.55 458.2 2.84 0.0005 0.0060 906.1
129 8.46 553.5  silt&clay 1225 34.2 0.51 15 4492 4.72 2.54 476.1 2.85 0.0006 0.0069 913.6
130 8.53 553.5  silt&clay 122.9 35.4 0.51 15 4638 4.76 2,53 501.8 2.85 0.0005 0.0056 921.8
131 8.59 553.4  silt&clay 123.27 36.8 0.51 15 4834 4.75 2.52 507.2 2.85 0.0005 0.0061 927.7
132 8.66 553.3  silt&clay 123.49 37.4 0.52 15 4904 4.79 252 537.9 2.86 0.0005 0.0056 933.4
133 8.73 553.3  silt&clay 123.52 37.2 0.52 15 4870 4.84 2.53 526.6 2.86 0.0004 0.0046 934.4
134 8.79 553.2  silt&clay 123.29 35.6 0.53 15 4633 4.98 2.55 499.1 2.87 0.0004 0.0053 930.6
135 8.86 553.1  silt&clay 122.97 34.1 0.53 15 4414 5.06 2.57 470.5 2.87 0.0004 0.0045 924.8
136 8.92 553.1  silt&clay 122.68 33.1 0.53 15 4288 5.05 2.58 460.4 2.87 0.0004 0.0053 919.8
137 8.99 553.0 silt&clay 122.49 32.7 0.54 15 4254 4.99 2.58 457.8 2.88 0.0004 0.0045 914.6
138 9.05 553.0 = silt&clay 122.38 32.6 0.54 15 4251 4.94 2.58 456.6 2.88 0.0004 0.0051 913.6
139 9.12 552.9  silt&clay 122.36 32.7 0.55 15 4260 4.91 2.58 456.1 2.89 0.0004 0.0050 912.5
140 9.19 552.8  silt&clay 122.36 32.8 0.55 15 4283 4.89 2.58 459.6 2.89 0.0004 0.0042 912.5
141 9.25 552.8  silt&clay 122.38 33.1 0.55 15 4332 4.84 2.58 462.9 2.89 0.0004 0.0048 912.5
142 9.32 552.7  silt&clay 122.52 33.3 0.56 15 4350 4.89 2.58 468.9 29 0.0003 0.0041 913.6
143 9.38 552.6  silt&clay 122.58 334 0.56 15 4352 4.92 2.58 468.3 2.9 0.0004 0.0048 920.8
144 9.45 552.6  silt&clay 122.64 33.1 0.57 15 4297 5.02 2.59 465.2 291 0.0003 0.0041 916.7
145 9.51 552.5  silt&clay 122.64 329 0.57 15 4266 4092 Fwd 5.06 2.6 456.9 291 0.0004 0.0048 918.8
146 9.58 552.4  silt&clay 122.79 32.9 0.57 15 4245 5.17 2.61 460.5 291 0.0003 0.0041 921.8
147 9.64 552.4  silt&clay 123.14 333 0.58 16 4266 5.34 2.61 464.0 2.92 0.0004 0.0049 926.7
148 9.71 552.3  silt&clay 123.66 34.0 0.58 16 4320 5.58 2.62 4725 2.92 0.0004 0.0050 940.7
149 9.78 552.2  silt&clay 124.23 35.4 0.59 16 4486 5.7 2.62 490.0 2.93 0.0004 0.0045 954.5
150 9.84 552.2  silt&clay 124.82 38.9 0.59 16 4964 5.46 2.58 525.2 2.93 0.0004 0.0054 960.2
151 9.91 552.1  silt&clay 125.33 43.0 0.59 15 5554 5.13 2.54 617.3 2.93 0.0004 0.0048 966.5
152 9.97 552.0 = silt&clay 125.84 477 0.6 15 6252 4.78 2.49 661.7 2.94 0.0005 0.0059 972.5
153 10.04 552.0  silt&clay 126.27 50.6 0.6 15 6653 4.69 247 724.2 2.94 0.0004 0.0051 977.6
154 10.1 551.9  silt&clay 126.64 52.6 0.61 15 6919 4.69 2.46 737.8 2.95 0.0005 0.0061 986.7
155 10.17 551.8  silt&clay 126.98 54.8 0.61 15 7226 4.64 245 747.1 2.95 0.0005 0.0061 992.1
156 10.24 551.8  silt&clay 127.3 58.4 0.62 15 7767 4.46 2.42 816.8 2.96 0.0004 0.0053 994.7
157 10.3 551.7  silt&clay 127.55 61.4 0.62 15 8220 431 2.4 891.1 2.96 0.0005 0.0061 998.0
158 10.37 551.6  silt&clay 127.64 62.2 0.62 15 8327 4.3 2.4 871.9 2.96 0.0004 0.0053 1001.1
159 10.43 551.6  silt&clay 127.49 58.6 0.63 15 7764 4.55 243 849.1 2.97 0.0005 0.0059 998.6
160 10.5 551.5  silt&clay 127.23 54.1 0.63 15 7054 4.89 2.48 743.1 297 0.0004 0.0049 998.0
161 10.56 551.4  silt&clay 126.94 48.8 0.64 16 6241 5.4 2.54 679.1 2.98 0.0004 0.0053 996.7
162 10.63 551.4  silt&clay 126.76 45.4 0.64 16 5732 5.79 2.58 627.2 2.98 0.0003 0.0040 996.0
163 10.69 551.3  silt&clay 126.64 43.3 0.64 16 5421 6.06 2.61 601.4 2.98 0.0003 0.0040 997.3
164 10.76 551.2  silt&clay 126.53 42.4 0.65 16 5289 6.15 2.62 591.7 2.99 0.0003 0.0037 996.0
165 10.83 551.2  silt&clay 126.33 42.4 0.65 16 5317 5.98 2.61 587.8 2.99 0.0002 0.0029 992.1
166 10.89 551.1  silt&clay 126.01 42.0 0.66 16 5300 5.79 2.61 601.4 3 0.0003 0.0032 982.6
167 10.96 551.0  silt&clay 125.6 41.0 0.66 16 5197 5.66 2.61 575.3 3 0.0002 0.0029 974.7
168 11.02 551.0 = silt&clay 125.17 39.4 0.67 16 5004 5.62 2.62 545.8 3.01 0.0003 0.0032 968.0
169 11.09 550.9  silt&clay 124.88 38.4 0.67 16 4878 5.6 2.62 535.2 3.01 0.0002 0.0026 959.4
170 11.15 550.9  silt&clay 124.74 38.0 0.67 16 4841 5.56 2.63 531.7 3.01 0.0003 0.0031 959.4
171 11.22 550.8  silt&clay 124.74 37.9 0.68 16 4827 5.57 2.63 531.4 3.02 0.0002 0.0026 959.4
172 11.28 550.7  silt&clay 124.74 38.0 0.68 16 4828 5.57 2.63 531.6 3.02 0.0002 0.0030 959.4
173 11.35 550.7  silt&clay 124.78 38.4 0.69 16 4897 5.51 2.62 532.0 3.03 0.0002 0.0029 960.2
174 11.42 550.6  silt&clay 124.82 39.1 0.69 16 4999 5.42 2.62 551.0 3.038 0.0002 0.0021 960.2
175 11.48 550.5  silt&clay 124.84 39.6 0.69 16 5075 5.34 2.61 559.7 3.03 0.0002 0.0023 959.4
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176 11.55 550.5 silt&clay
177 11.61 550.4 silt&clay
178 11.68 550.3 silt&clay
179 11.74 550.3 silt&clay
180 11.81 550.2 silt&clay
181 11.88 550.1 silt&clay
182 11.94 550.1 silt&clay
183 12.01 550.0 silt&clay
184 12.07 549.9 silt&clay
185 12.14 549.9 silt&clay
186 12.2 549.8 silt&clay
187 12.27 549.7 silt&clay
188 12.33 549.7 silt&clay
189 12.4 549.6 silt&clay
190 12.47 549.5 silt&clay
191 12.53 549.5 silt&clay
192 12.6 549.4 silt&clay
193 12.66 549.3 silt&clay
194 12.73 549.3 silt&clay
195 12.79 549.2 silt&clay
196 12.86 549.1 silt&clay
197 12.92 549.1 silt&clay
198 12.99 549.0 silt&clay
199 13.06 548.9 silt&clay
200 13.12 548.9 silt&clay
201 13.19 548.8 silt&clay
202 13.25 548.8 silt&clay
203 13.32 548.7 silt&clay
204 13.38 548.6 silt&clay
205 13.45 548.6 silt&clay
206 13.52 548.5 silt&clay
207 13.58 548.4 silt&clay
208 13.65 548.4 silt&clay
209 13.71 548.3 silt&clay
210 13.78 548.2 silt&clay
211 13.84 548.2 silt&clay
212 13.91 548.1 silt&clay
213 13.97 548.0 silt&clay
214 14.04 548.0 silt&clay
215 14.11 547.9 silt&clay
216 14.17 547.8 silt&clay
217 14.24 547.8 silt&clay
218 14.3 547.7 silt&clay
219 14.37 547.6 silt&clay
220 14.43 547.6 silt&clay
221 14.5 547.5 silt&clay
222 14.56 547.4 silt&clay
223 14.63 547.4 silt&clay
224 14.7 547.3 silt&clay
225 14.76 547.2 silt&clay
226 14.83 547.2 silt&clay
227 14.89 547.1 silt&clay
228 14.96 547.0 silt&clay
229 15.02 547.0 silt&clay
230 15.09 546.9 silt&clay
231 15.16 546.8 silt&clay
232 15.22 546.8 silt&clay
233 15.29 546.7 silt&clay
234 15.35 546.7 silt&clay
235 15.42 546.6 silt&clay
236 15.48 546.5 silt&clay
237 15.55 546.5 silt&clay
238 15.61 546.4 silt&clay
239 15.68 546.3 silt&clay
240 15.75 546.3 silt&clay
241 15.81 546.2 silt&clay
242 15.88 546.1 silt&clay
243 15.94 546.1 silt&clay
244 16.01 546.0 silt&clay
245 16.07 545.9 silt&clay
246 16.14 545.9 silt&clay
247 16.2 545.8 silt&clay
248 16.27 545.7 silt&clay

124.8
124.78
124.78
124.83
124.92
125.11
125.33
125.46
125.43

128.9
129.03
129.11
129.17
129.23
129.18
128.61
127.88

127.2
127.05
126.99
126.93
126.84
126.73
126.59
126.57
126.38
126.25
125.97
125.82
125.68
125.63
125.53
125.43
125.36
125.39
12551
125.74
126.08
126.73
127.41
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0.0002
0.0002
0.0002
0.0002
0.0002
0.0002
0.0003
0.0003
0.0003
0.0004
0.0005
0.0004
0.0005
0.0005
0.0004
0.0005
0.0004
0.0005
0.0004
0.0005
0.0004
0.0004
0.0004
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0.0004
0.0004
0.0004
0.0004
0.0005
0.0005
0.0004
0.0005
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
0.0004
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0.0004
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0003
0.0004
0.0003
0.0004
0.0004
0.0005
0.0005
0.0006
0.0005
0.0006
0.0006
0.0005
0.0006
0.0005
0.0006
0.0005
0.0006
0.0004
0.0006
0.0007

0.0019
0.0023
0.0020
0.0026
0.0027
0.0025
0.0032
0.0031
0.0042
0.0042
0.0055
0.0050
0.0060
0.0061
0.0054
0.0062
0.0053
0.0062
0.0053
0.0060
0.0047
0.0052
0.0047
0.0039
0.0046
0.0042
0.0054
0.0048
0.0057
0.0058
0.0049
0.0056
0.0045
0.0051
0.0044
0.0052
0.0044
0.0049
0.0047
0.0041
0.0047
0.0040
0.0042
0.0035
0.0038
0.0031
0.0036
0.0035
0.0030
0.0035
0.0032
0.0038
0.0032
0.0038
0.0043
0.0038
0.0052
0.0049
0.0059
0.0054
0.0066
0.0059
0.0069
0.0070
0.0060
0.0070
0.0060
0.0070
0.0057
0.0067
0.0051
0.0071
0.0082
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249 16.34 545.7  silt&clay 128.16 60.4 1 15 7916 4.79 2.54 803.0 3.34 0.0007 0.0080 1014.4
250 16.4 545.6  silt&clay 128.72 64.8 1.01 15 8513 4.71 252 953.7 3.35 0.0008 0.0095 1020.1
251 16.47 5455  silt&clay 129.28 68.6 1.01 15 9017 4.71 251 966.1 3.35 0.0007 0.0082 1030.4
252 16.53 5455  silt&clay 129.77 69.7 1.01 15 9081 4.93 2.52 964.0 3.35 0.0008 0.0095 1043.6
253 16.6 5454  silt&clay 130.16 71.2 1.02 15 9223 5.06 2.52 1000.3 3.36 0.0007 0.0082 1051.2
254 16.66 545.3  silt&clay 130.39 72.9 1.02 15 9455 5.05 251 1027.4 3.36 0.0008 0.0096 1054.9
255 16.73 545.3  silt&clay 130.52 74.0 1.03 15 9609 5.03 251 1037.7 3.37 0.0008 0.0096 1055.4
256 16.8 545.2  silt&clay 130.6 74.9 1.03 15 9727 5.02 251 1048.0 3.37 0.0007 0.0082 1057.2
257 16.86 545.1  silt&clay 130.63 73.9 1.04 15 9550 5.13 2.52 1064.0 3.38 0.0008 0.0092 1058.5
258 16.93 545.1  silt&clay 130.64 72.2 1.04 16 9278 5.29 254 993.7 3.38 0.0006 0.0071 1059.9
259 16.99 545.0  silt&clay 130.5 70.1 1.04 16 8974 5.4 2.55 977.6 3.38 0.0007 0.0079 1061.2
260 17.06 544.9  silt&clay 130.26 68.3 1.05 16 8730 5.42 2.56 976.7 3.39 0.0006 0.0070 1054.0
261 17.12 544.9  silt&clay 129.62 65.0 1.05 16 8353 5.3 2.57 915.7 3.39 0.0006 0.0074 1047.5
262 17.19 544.8  silt&clay 128.71 58.4 1.06 16 7476 5.39 2.61 841.6 3.4 0.0005 0.0058 1024.0
263 17.25 544.8  silt&clay 127.57 50.6 1.06 16 6432 5.58 2.66 698.2 3.4 0.0003 0.0041 1007.9
264 17.32 544.7  silt&clay 126.4 43.7 1.07 16 5526 5.77 2.72 587.6 3.41 0.0004 0.0043 992.8
265 17.39 544.6  silt&clay 125.12 37.8 1.07 16 4752 5.89 2.77 554.1 341 0.0003 0.0037 966.5
266 17.45 544.6  silt&clay 123.98 34.0 1.07 16 4292 5.79 2.79 447.1 3.41 0.0004 0.0042 941.6
267 17.52 5445  silt&clay 123.25 30.9 1.08 16 3885 6656 5.94 2.83 429.4 3.42 0.0003 0.0037 933.4
268 17.58 544.4  silt&clay 123.08 30.4 1.08 16 3820 5.94 2.84 425.6 3.42 0.0004 0.0043 932.5
269 17.65 544.4  silt&clay 123.08 30.3 1.09 16 3802 5.96 2.84 424.7 343 0.0003 0.0036 932.5
270 17.71 544.3  silt&clay 123.08 30.3 1.09 16 3800 5.97 2.84 424.8 3.43 0.0004 0.0042 933.4
271 17.78 544.2  silt&clay 123.27 30.3 1.09 16 3782 6.12 2.85 424.7 343 0.0003 0.0035 933.4
272 17.84 544.2  silt&clay 123.51 30.3 11 16 3762 6.32 2.86 425.0 3.44 0.0003 0.0040 945.2
273 17.91 5441  silt&clay 123.83 315 11 16 3913 6.28 2.85 425.7 3.44 0.0003 0.0038 949.5
274 17.98 544.0  silt&clay 124.01 32.8 111 16 4099 6.09 2.83 473.8 3.45 0.0003 0.0032 949.5
275 18.04 544.0  silt&clay 124.22 35.0 111 16 4432 5.74 2.79 480.4 3.45 0.0003 0.0034 951.2
276 18.11 543.9  silt&clay 124.47 35.9 111 16 4538 5.76 2.79 520.5 3.45 0.0002 0.0028 952.8
277 18.17 543.8  silt&clay 124.97 36.6 112 16 4595 6 2.79 509.7 3.46 0.0003 0.0033 962.6
278 18.24 543.8  silt&clay 125.57 36.5 112 16 4504 6.54 2.82 512.0 3.46 0.0002 0.0028 981.9
279 18.3 543.7  silt&clay 126.06 36.8 113 16 4491 6.92 2.84 514.3 3.47 0.0003 0.0033 994.7
280 18.37 543.6  silt&clay 126.44 37.4 1.13 16 4536 7.14 2.85 521.7 3.47 0.0002 0.0028 996.7
281 18.43 543.6  silt&clay 126.93 40.5 113 16 4957 6.86 2.81 536.7 3.47 0.0003 0.0030 1006.1
282 18.5 5435  silt&clay 127.37 42.8 1.14 16 5243 6.78 2.79 646.4 3.48 0.0003 0.0031 1015.0
283 18.57 5434  silt&clay 127.62 443 114 16 5447 6.69 2.78 616.7 3.48 0.0002 0.0026 1018.4
284 18.63 5434  silt&clay 127.49 43.1 1.15 16 5275 6.83 2.79 601.5 3.49 0.0003 0.0031 1017.8
285 18.7 543.3  silt&clay 127.15 42.0 115 16 5157 6.74 2.8 595.2 3.49 0.0002 0.0026 1010.9
286 18.76 543.2  silt&clay 126.59 40.1 1.16 16 4933 6.64 2.81 571.6 35 0.0003 0.0031 998.6
287 18.83 543.2  silt&clay 125.87 375 116 16 4618 6.58 2.83 520.1 35 0.0002 0.0026 986.7
288 18.89 543.1  silt&clay 125.07 34.3 1.16 16 4226 6.63 2.86 484.9 35 0.0003 0.0030 971.0
289 18.96 543.0 silt&clay 124.33 319 117 16 3926 6.6 2.88 440.3 3.51 0.0002 0.0030 957.8
290 19.03 543.0  silt&clay 123.7 29.8 117 16 3662 6.64 2.9 416.7 3.51 0.0002 0.0024 946.9
291 19.09 5429  silt&clay 1233 28.3 118 16 3481 6.7 2.92 395.8 3.52 0.0002 0.0025 938.9
292 19.16 542.8  silt&clay 123.11 275 1.18 16 3367 6.8 2.94 381.2 3.52 0.0001 0.0016 938.0
293 19.22 542.8  silt&clay 123.08 27.2 118 16 3318 6.88 2.95 380.9 3.52 0.0001 0.0016 938.9
294 19.29 542.7  silt&clay 123.12 27.2 1.19 16 3318 6.91 2.95 381.5 3.53 0.0001 0.0014 938.9
295 19.35 542.7  silt&clay 123.21 27.2 119 16 3321 6.98 2.95 382.1 3.53 0.0001 0.0016 940.7
296 19.42 542.6  silt&clay 123.31 27.3 1.2 16 3320 7.05 2.96 383.5 3.54 0.0001 0.0015 944.3
297 19.48 5425  silt&clay 1234 27.4 1.2 16 3323 7.11 2.96 384.0 3.54 0.0002 0.0019 946.0
298 19.55 5425  silt&clay 123.56 27.5 1.2 17 3333 7.22 2.96 384.5 3.54 0.0002 0.0021 946.9
299 19.62 5424  silt&clay 124.06 27.7 121 17 3324 7.65 2.98 389.8 3.55 0.0002 0.0021 955.3
300 19.68 542.3  silt&clay 124.82 28.1 121 17 3310 8.36 3 393.8 3.55 0.0002 0.0027 977.6
301 19.75 542.3  silt&clay 125.93 28.9 1.22 17 3338 9.35 3.03 397.8 3.56 0.0002 0.0026 996.7
302 19.81 542.2  silt&clay 127.01 30.9 122 17 3540 9.91 3.03 424.3 3.56 0.0003 0.0034 1026.1
303 19.88 542.1  silt&clay 128.49 37.4 1.22 17 4319 9.43 2.96 480.0 3.56 0.0002 0.0030 1042.1
304 19.94 542.1  silt&clay 129.92 48.4 1.23 17 5735 8.15 2.84 669.9 3.57 0.0003 0.0035 1068.1
305 20.01 542.0  silt&clay 131.25 62.4 123 16 7609 6.98 271 885.9 3.57 0.0002 0.0030 1083.4
306 20.07 541.9 sand&grav 131.97 73.7 1.24 31 43 -2.5 37 6.17 2.63 1068.8 3.58 0.0003 0.0039 1093.5
307 20.14 541.9 sand&grav 132.29 79.2 124 32 45 -25 37 5.86 2.59 1144.8 3.58 0.0003 0.0039 1091.7
308 20.21 541.8 sand&grav 132.35 80.8 1.25 33 45 -2.5 38 5.75 2.58 1117.1 3.59 0.0003 0.0040 1093.2
309 20.27 541.7 sand&grav 132.42 81.1 125 33 46 -25 38 5.78 2.58 1135.7 3.59 0.0005 0.0058 1094.6
310 20.34 541.7 sand&grav 132.49 81.6 1.25 33 46 -2.5 38 5.79 2.58 1154.2 3.59 0.0004 0.0050 1096.0
311 20.4 541.6 sand&grav 132.67 85.0 1.26 34 47 -25 38 5.62 2.56 1139.9 3.6 0.0005 0.0063 1097.1
312 20.47 541.5 sand&grav 132.93 90.1 1.26 35 49 -2.5 38 5.39 2.53 1279.7 3.6 0.0005 0.0056 1099.9
313 20.53 541.5 sand&grav 133.29 101.6 1.27 38 52 -25 38 4.82 2.46 1367.0 3.61 0.0005 0.0066 1104.4
314 20.6 541.4 sand&grav 133.18 99.1 127 37 52 -2.5 38 4.92 2.47 1624.1 3.61 0.0005 0.0057 1101.7
315 20.66 541.3 sand&grav 132.81 91.8 1.28 35 49 -25 38 5.17 251 11721 3.62 0.0005 0.0063 1096.8
316 20.73 541.3 sand&grav 131.79 74.5 1.28 31 43 -2.5 37 5.94 2.62 1060.6 3.62 0.0005 0.0061 1091.7
317 20.8 541.2  silt&clay 130.69 64.2 129 16 8002 6.22 2.68 897.8 3.63 0.0004 0.0048 1063.4
318 20.86 541.1  silt&clay 129.35 54.6 1.29 16 6763 6.42 2.74 743.1 3.63 0.0004 0.0052 1043.6
319 20.93 541.1  silt&clay 127.96 46.3 1.29 16 5705 6.61 2.8 656.5 3.63 0.0003 0.0041 1026.7
320 20.99 541.0  silt&clay 126.44 39.8 13 16 4914 6.55 2.84 549.5 3.64 0.0004 0.0047 992.8
321 21.06 540.9  silt&clay 125.12 35.4 13 16 4383 6.4 2.87 470.6 3.64 0.0004 0.0042 960.2
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322 21.12 540.9  silt&clay 124.47 335 131 16 4156 6.31 2.89 469.1 3.65 0.0004 0.0052 958.6
323 21.19 540.8  silt&clay 124.46 33.4 131 16 4154 6.3 2.89 468.9 3.65 0.0004 0.0050 959.4
324 21.25 540.8  silt&clay 124.48 334 131 16 4153 6.32 2.89 469.2 3.65 0.0005 0.0062 959.4
325 21.32 540.7  silt&clay 124.71 34.1 1.32 16 4222 6.37 2.89 469.2 3.66 0.0006 0.0068 960.2
326 21.39 540.6  silt&clay 125.34 35.6 1.32 16 4399 6.53 2.88 494.9 3.66 0.0006 0.0070 971.8
327 21.45 540.6  silt&clay 126.42 41.0 1.33 16 5099 6.29 2.83 536.1 3.67 0.0007 0.0086 994.1
328 21.52 540.5  silt&clay 127.7 49.5 133 16 6240 5.84 2.75 695.2 3.67 0.0006 0.0076 1012.1
329 21.58 540.4  silt&clay 129 60.0 1.33 16 7674 5.41 2.66 851.0 3.67 0.0008 0.0090 1029.9
330 21.65 540.4  silt&clay 129.92 66.3 134 16 8492 5.37 2.63 975.9 3.68 0.0006 0.0078 1052.2
331 21.71 540.3  silt&clay 130.35 66.5 1.34 16 8427 5.67 2.65 960.1 3.68 0.0008 0.0091 1059.9
332 21.78 540.2  silt&clay 130.19 63.2 135 16 7935 5.94 2.68 858.5 3.69 0.0006 0.0078 1060.3
333 21.84 540.2  silt&clay 129.67 57.8 1.35 16 7202 6.22 272 836.9 3.69 0.0008 0.0091 1049.8
334 21.91 540.1  silt&clay 129.03 53.5 1.36 16 6644 6.32 2.75 736.1 3.7 0.0007 0.0090 1037.6
335 21.98 540.0 = silt&clay 128.29 48.3 1.36 16 5952 6.55 2.8 677.4 3.7 0.0006 0.0074 1029.4
336 22.04 540.0  silt&clay 127.52 435 1.36 16 5341 6.75 2.84 616.0 3.7 0.0007 0.0082 1015.0
337 22.11 539.9 = silt&clay 126.58 39.5 1.37 16 4839 6.76 2.87 538.3 3.71 0.0006 0.0072 1000.5
338 2217 539.8  silt&clay 125.76 36.4 1.37 16 4473 6.71 2.89 506.6 3.71 0.0007 0.0084 979.1
339 22.24 539.8  silt&clay 125.14 35.1 1.38 16 4341 6.48 2.9 488.6 3.72 0.0006 0.0072 971.8
340 22.3 539.7  silt&clay 124.88 343 1.38 16 4244 6.45 2.9 483.5 3.72 0.0007 0.0084 964.9
341 22.37 539.6 = silt&clay 124.73 33.6 1.39 16 4152 6.49 291 472.4 3.73 0.0006 0.0070 964.9
342 22.43 539.6  silt&clay 124.67 329 1.39 16 4045 6.63 2.93 459.0 3.73 0.0006 0.0072 964.9
343 225 539.5  silt&clay 124.64 32.4 1.39 16 3973 6.74 2.94 452.4 3.73 0.0005 0.0060 964.9
344 22.57 539.4  silt&clay 124.86 32.2 14 16 3924 6.99 2.95 451.9 3.74 0.0004 0.0050 964.9
345 22.63 539.4  silt&clay 125.31 33.0 1.4 17 3995 7.21 2.95 451.7 3.74 0.0005 0.0060 980.5
346 22.7 539.3  silt&clay 126.01 345 141 17 4153 7.47 2.95 484.1 3.75 0.0005 0.0055 992.1
347 22.76 539.2  silt&clay 127.42 44.0 141 16 5421 6.57 2.84 516.6 3.75 0.0006 0.0067 1006.1
348 22.83 539.2  silt&clay 128.86 54.2 141 16 6786 6.06 2.75 849.3 3.75 0.0005 0.0060 1036.1
349 22.89 539.1  silt&clay 130.35 66.4 142 16 8418 5.68 2.67 913.9 3.76 0.0006 0.0073 1057.2
350 22.96 539.0 sand&grav 131.21 713 1.42 30 41 -25 37 5.81 2.65 1029.6 3.76 0.0006 0.0067 1077.5
351 23.02 539.0 sand&grav 131.7 75.2 1.43 32 43 -2.5 37 5.79 2.64 1053.4 3.77 0.0007 0.0086 1085.0
352 23.09 538.9 sand&grav 131.63 72.6 1.43 31 42 -25 37 6.01 2.66 1078.5 3.77 0.0007 0.0087 1083.8
353 23.16 538.8 sand&grav 131.34 68.1 1.44 30 40 -2.5 37 6.29 2.7 920.2 3.78 0.0006 0.0076 1078.3
354 23.22 538.8  silt&clay 130.78 59.8 144 16 7308 6.91 2.77 864.2 3.78 0.0008 0.0091 1075.1
355 23.29 538.7  silt&clay 130.07 53.1 1.44 17 6418 7.34 2.82 732.1 3.78 0.0006 0.0078 1066.0
356 23.35 538.7 silt&clay 129.28 47.3 145 17 5661 7.69 2.87 638.8 3.79 0.0008 0.0093 1047.9
357 23.42 538.6  silt&clay 128.57 43.8 1.45 17 5238 7.73 2.9 617.8 3.79 0.0007 0.0085 1039.2
358 23.48 538.5 silt&clay 128.16 417 1.46 17 4987 7.78 2.92 585.3 3.8 0.0009 0.0103 1030.4
359 23.55 538.5  silt&clay 127.76 40.1 1.46 17 4793 7.77 2.93 552.9 3.8 0.0007 0.0089 1027.2
360 23.61 538.4  silt&clay 127.53 39.2 147 17 4684 7.76 2.94 549.1 3.81 0.0009 0.0105 1018.4
361 23.68 538.3  silt&clay 127.24 39.0 147 17 4693 75 2.93 547.2 3.81 0.0009 0.0104 1017.8
362 23.75 538.3  silt&clay 126.94 39.1 147 16 4746 7.17 291 545.5 3.81 0.0007 0.0089 1007.9
363 23.81 538.2  silt&clay 126.41 38.8 1.48 16 4759 6.75 2.9 553.8 3.82 0.0009 0.0104 996.7
364 23.88 538.1  silt&clay 125.85 37.4 1.48 16 4613 6.56 2.9 533.6 3.82 0.0007 0.0087 982.6
365 23.94 538.1  silt&clay 125.31 35.6 1.49 16 4400 6.5 2.92 486.8 3.83 0.0008 0.0092 974.7
366 24.01 538.0 silt&clay 124.99 34.2 1.49 16 4220 6.56 2.93 479.0 3.83 0.0005 0.0063 967.2
367 24.07 537.9  silt&clay 124.86 33.9 1.49 16 4189 6.52 2.93 4745 3.83 0.0006 0.0076 967.2
368 24.14 537.9  silt&clay 124.86 33.8 15 16 4175 6.54 2.94 474.8 3.84 0.0005 0.0056 967.2
369 24.2 537.8  silt&clay 124.87 33.9 15 16 4187 6.53 2.94 475.2 3.84 0.0005 0.0061 967.2
370 24.27 537.7  silt&clay 125.07 34.4 151 16 4232 6.6 2.94 477.8 3.85 0.0005 0.0059 968.0
371 24.34 537.7  silt&clay 125.63 35.0 151 16 4276 6.94 2.95 493.3 3.85 0.0004 0.0052 979.1
372 244 537.6  silt&clay 126.09 38.0 151 16 4670 6.65 291 503.7 3.85 0.0005 0.0060 1001.8
373 24.47 537.5  silt&clay 126.67 42.0 152 16 5220 6.3 2.86 601.0 3.86 0.0004 0.0051 987.4
374 24.53 537.5 silt&clay 127.29 47.4 1.52 16 5967 5.85 2.8 663.2 3.86 0.0005 0.0060 1003.0
375 24.6 537.4  silt&clay 128.07 49.9 1.53 16 6251 6.06 2.8 727.9 3.87 0.0004 0.0052 1023.4
376 24.66 537.3  silt&clay 128.8 54.3 153 16 6817 5.99 2.77 709.7 3.87 0.0005 0.0058 1033.6
377 24.73 537.3  silt&clay 129.3 59.0 1.54 16 7456 5.75 2.73 847.6 3.88 0.0003 0.0039 1040.6
378 24.79 537.2  silt&clay 129.59 62.6 1.54 16 7969 5.53 2.7 922.6 3.88 0.0003 0.0036 1045.1
379 24.86 537.1  silt&clay 129.72 62.9 1.54 16 7992 5.6 2.7 860.2 3.88 0.0003 0.0033 1044.1
380 24.93 537.1  silt&clay 130 61.5 155 16 7707 6 2.73 861.4 3.89 0.0002 0.0026 1049.4
381 24.99 537.0  silt&clay 130.35 61.7 155 16 7672 6.26 2.75 862.7 3.89 0.0003 0.0036 1067.2
382 25.06 536.9  silt&clay 130.83 65.7 1.56 16 8196 6.15 2.72 869.2 3.9 0.0003 0.0033 1067.7
383 25.12 536.9 sand&grav 131.13 717 1.56 31 41 -2.5 37 5.7 2.67 1029.3 3.9 0.0003 0.0040 1073.1
384 25.19 536.8 sand&grav 131.34 76.9 157 32 42 -25 37 5.35 2.63 1115.2 3.91 0.0003 0.0034 1073.5
385 25.25 536.8 sand&grav 131.37 79.4 157 33 43 -2.5 37 5.15 2.61 1088.6 391 0.0003 0.0040 1070.6
386 25.32 536.7 sand&grav 131.31 79.2 157 33 43 -25 37 5.12 2.61 1132.7 3.91 0.0003 0.0032 1069.8
387 25.38 536.6 sand&grav 131.27 78.5 1.58 33 43 -2.5 37 5.16 2.61 1107.5 3.92 0.0003 0.0036 1069.3
388 25.45 536.6 sand&grav 131.13 74.4 158 32 42 -25 37 5.43 2.65 1059.8 3.92 0.0003 0.0033 1069.3
389 25.52 536.5 sand&grav 130.86 68.8 1.59 30 39 -2.5 37 5.8 2.69 960.5 3.93 0.0003 0.0031 1069.3
390 25.58 536.4  silt&clay 130.45 63.4 1.59 16 7924 6.12 2.74 8725 3.93 0.0003 0.0042 1062.9
391 25.65 536.4  silt&clay 129.75 56.9 1.6 16 7053 6.4 2.79 833.7 3.94 0.0004 0.0045 1054.9
392 25.71 536.3  silt&clay 128.94 50.6 1.6 16 6222 6.69 2.84 688.3 3.94 0.0006 0.0067 1037.1
393 25.78 536.2  silt&clay 127.81 43.0 1.6 16 5219 7.13 291 608.3 3.94 0.0005 0.0062 1025.6
394 25.84 536.2 _silt&clay 126.71 37.7 1.61 17 4559 4669 7.3 2.96 511.7 3.95 0.0006 0.0077 1003.0
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468 30.7 531.3 silt&clay
469 30.76 531.2 silt&clay
470 30.83 531.2 silt&clay
471 30.89 531.1 silt&clay
472 30.96 531.0 silt&clay
473 31.02 531.0 silt&clay
474 31.09 530.9 silt&clay
475 31.16 530.8 silt&clay
476 31.22 530.8 silt&clay
477 31.29 530.7 silt&clay
478 31.35 530.7 silt&clay
479 31.42 530.6 silt&clay
480 31.48 530.5 silt&clay
481 31.55 530.5 silt&clay
482 31.61 530.4 silt&clay
483 31.68 530.3 silt&clay
484 31.75 530.3 silt&clay
485 31.81 530.2 silt&clay
486 31.88 530.1 silt&clay
487 31.94 530.1 silt&clay
488 32.01 530.0 silt&clay
489 32.07 529.9 silt&clay
490 32.14 529.9 silt&clay
491 32.2 529.8 silt&clay
492 32.27 529.7 silt&clay
493 32.34 529.7 silt&clay
494 324 529.6 silt&clay
495 32.47 529.5 silt&clay
496 32.53 529.5 silt&clay
497 32.6 529.4 silt&clay
498 32.66 529.3  silt&clay
499 32.73 529.3 silt&clay
500 32.8 529.2  silt&clay
501 32.86 529.1 silt&clay
502 32.93 529.1  silt&clay
503 32.99 529.0 silt&clay
504 33.06 528.9  silt&clay
505 33.12 528.9 silt&clay
506 33.19 528.8  silt&clay
507 33.25 528.8 silt&clay
508 33.32 528.7  silt&clay
509 33.39 528.6 silt&clay
510 33.45 528.6 silt&clay
511 33.52 528.5 silt&clay
512 33.58 528.4 silt&clay
513 33.65 528.4 silt&clay
514 33.71 528.3 silt&clay
i1l 33.78 528.2 silt&clay
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531 34.83 527.2 silt&clay
532 34.89 527.1 silt&clay
533 34.96 527.0 silt&clay
534 35.02 527.0 silt&clay
535 35.09 526.9 silt&clay
536 35.16 526.8 silt&clay
537 35.22 526.8 silt&clay
538 35.29 526.7 silt&clay
539 35.35 526.7 silt&clay
540 35.42 526.6 silt&clay
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541 35.48 526.5  silt&clay 112.25 18.7 2 13 2794 2.56 2.99 171.2 4.34 0.0006 0.0070 719.0
542 35.55 526.5  silt&clay 113.55 18.7 2 14 2691 3.05 3.03 171.0 4.34 0.0006 0.0070 725.5
543 35.62 526.4  silt&clay 114.26 195 2 14 2778 3.18 3.02 171.9 4.34 0.0005 0.0057 760.0
544 35.68 526.3  silt&clay 115.95 235 2 14 3370 3.13 2.95 216.8 4.34 0.0006 0.0069 762.6
545 5,75 526.3  silt&clay 117.78 28.8 2 14 4145 3.07 2.88 429.8 4.34 0.0005 0.0057 811.3
546 35.81 526.2  silt&clay 119.55 33.8 2 14 4824 3.18 2.83 482.4 4.34 0.0005 0.0063 849.1
547 35.88 526.1  silt&clay 120.67 35.3 2.01 14 4941 3.49 2.84 501.1 4.35 0.0004 0.0049 866.6
548 35.94 526.1  silt&clay 121.67 35.7 2.01 15 4864 3.95 2.87 494.2 4.35 0.0004 0.0049 883.8
549 36.01 526.0 _silt&clay 122.87 35.7 2.01 15 4705 3645 4.65 2.92 497.3 4.35 0.0003 0.0031 915.7
550 36.07 525.9  silt&clay 124.01 36.5 2.01 16 4696 5.27 2.94 500.6 4.35 0.0002 0.0028 947.8
551 36.14 525.9  silt&clay 125 38.4 2.01 16 4868 5.66 2.95 528.7 4.35 0.0002 0.0025 962.6
552 36.21 525.8  silt&clay 125.7 40.6 2.02 16 5134 5.77 2.94 575.6 4.36 0.0002 0.0021 978.3
553 36.27 525.7  silt&clay 126.14 425 2.02 16 5363 5.78 2.92 595.0 4.36 0.0002 0.0029 987.4
554 36.34 525.7  silt&clay 126.25 43.9 2.02 16 5569 5.62 291 605.6 4.36 0.0003 0.0034 986.7
555 36.4 525.6  silt&clay 126.26 45.2 2.02 16 5776 5.42 2.89 633.8 4.36 0.0003 0.0040 980.5
556 36.47 5255  silt&clay 126.14 46.0 2.03 16 5928 5.2 2.87 649.6 4.37 0.0004 0.0044 983.3
557 36.53 5255  silt&clay 126.02 46.4 2.03 15 6008 5.06 2.86 640.4 4.37 0.0005 0.0066 975.4
558 36.6 5254  silt&clay 125.83 46.6 2.03 15 6075 4.9 2.85 649.4 4.37 0.0005 0.0059 971.0
559 36.66 525.3  silt&clay 125.85 48.7 2.03 15 6427 4.63 2.82 658.5 4.37 0.0006 0.0074 969.5
560 36.73 525.3  silt&clay 126.1 54.8 2.03 15 7420 4.09 2.74 730.2 4.37 0.0010 0.0114 969.5
561 36.8 525.2  silt&clay 126.59 61.6 2.04 15 8486 3.75 2.67 906.7 4.38 0.0009 0.0112 968.7
562 36.86 525.1  silt&clay 126.69 64.3 2.04 14 8945 3.59 2.64 942.6 4.38 0.0013 0.0152 984.0
563 36.93 525.1  silt&clay 126.19 60.0 2.04 14 8288 3.69 2.68 845.2 4.38 0.0011 0.0134 968.7
564 36.99 525.0 = silt&clay 125.12 51.6 2.04 15 7057 3.88 2.75 722.7 4.38 0.0013 0.0158 944.3
565 37.06 524.9  silt&clay 124.05 42.7 2.04 15 5721 431 2.84 591.1 4.38 0.0011 0.0137 935.3
566 37.12 524.9  silt&clay 123.08 34.7 2.05 15 4515 4.97 2.95 473.3 4.39 0.0014 0.0168 926.7
567 37.19 524.8  silt&clay 121.94 28.8 2.05 16 3687 5.43 3.04 368.9 4.39 0.0013 0.0154 910.4
568 37.25 524.8  silt&clay 120.72 25.7 2.05 16 3295 5.35 3.07 294.0 4.39 0.0015 0.0181 883.8
569 37.32 524.7  silt&clay 119.56 24.6 2.05 15 3222 4.83 3.06 288.2 4.39 0.0016 0.0194 858.1
570 37.39 524.6  silt&clay 118.85 24.6 2.05 15 3276 4.4 3.04 286.9 4.39 0.0014 0.0168 836.3
571 37.45 524.6  silt&clay 118.53 24.6 2.06 15 3316 4.2 3.02 289.4 4.4 0.0016 0.0195 836.3
572 37.52 5245  silt&clay 118.57 24.8 2.06 15 3342 4.18 3.02 291.9 4.4 0.0014 0.0166 838.0
573 37.58 524.4  silt&clay 118.66 25.2 2.06 15 3394 4.16 3.01 297.6 4.4 0.0016 0.0191 838.0
574 37.65 524.4  silt&clay 118.92 255 2.06 15 3426 4.23 3.01 314.5 4.4 0.0013 0.0158 841.2
575 37.71 524.3  silt&clay 119.04 25.8 2.06 15 3465 4.24 3.01 314.7 4.4 0.0015 0.0176 852.2
576 37.78 524.2  silt&clay 119.22 25.9 2.06 15 3471 4.31 3.01 318.7 4.4 0.0012 0.0138 844.4
577 37.84 524.2  silt&clay 119.36 26.2 2.07 15 3501 4.34 3.01 3229 4.41 0.0013 0.0153 853.7
578 37.91 524.1  silt&clay 119.85 27.1 2.07 15 3610 4.43 3.01 333.5 4.41 0.0010 0.0120 859.6
579 37.98 524.0  silt&clay 120.28 27.6 2.07 15 3653 4.58 3.01 390.0 4.41 0.0008 0.0094 873.4
580 38.04 524.0  silt&clay 120.52 28.2 2.07 15 3728 4.61 3 359.8 4.41 0.0008 0.0099 880.0
581 38.11 523.9  silt&clay 120.66 28.4 2.07 15 3734 4.67 3.01 379.1 4.41 0.0006 0.0076 873.4
582 38.17 523.8  silt&clay 121 29.5 2.08 15 3883 4.65 2.99 398.6 4.42 0.0007 0.0085 882.5
583 38.24 523.8 silt&clay 121.28 319 2.08 15 4262 4.35 2.95 430.1 4.42 0.0006 0.0070 897.0
584 38.3 523.7  silt&clay 121.16 34.9 2.08 15 4794 3.8 2.88 495.6 4.42 0.0006 0.0068 881.3
585 38.37 523.6  silt&clay 120.4 374 2.08 14 5352 3.13 2.8 529.4 4.42 0.0004 0.0046 858.1
586 38.43 523.6  silt&clay 119.74 37.4 2.08 14 5458 2.86 2.78 534.3 4.42 0.0004 0.0043 831.3
587 38.5 5235  silt&clay 119.12 34.9 2.09 14 5086 2.88 2.81 494.9 4.43 0.0003 0.0032 838.0
588 38.56 5234  silt&clay 118.77 30.8 2.09 14 4384 3.23 2.88 425.1 4.43 0.0003 0.0042 827.8
589 38.63 5234  silt&clay 117.68 26.2 2.09 14 3681 3.44 2.95 321.8 4.43 0.0003 0.0039 826.1
590 38.7 523.3  silt&clay 116.56 22.2 2.09 14 3074 3.68 3.03 221.8 4.43 0.0003 0.0034 784.3
591 38.76 523.2  silt&clay 115.09 19.3 2.09 14 2674 3.63 3.08 159.7 4.43 0.0003 0.0036 775.0
592 38.83 523.2  silt&clay 114.02 17.8 2.09 14 2490 3.48 3.1 139.6 4.43 0.0002 0.0029 749.3
593 38.89 523.1  silt&clay 113.03 17.4 2.1 14 2485 3.14 3.08 139.0 4.44 0.0002 0.0029 722.3
594 38.96 523.0  silt&clay 112.45 17.4 21 14 2529 2.9 3.06 138.3 4.44 0.0002 0.0020 712.2
595 39.02 523.0 silt&clay 112.25 17.3 2.1 14 2535 2.83 3.06 139.0 4.44 0.0002 0.0021 712.2
596 39.09 522.9  silt&clay 112.19 17.2 21 14 2508 2.85 3.06 135.9 4.44 0.0002 0.0023 708.7
597 39.15 5229  silt&clay 112.12 16.8 2.1 14 2451 2.89 3.08 130.1 4.44 0.0002 0.0027 708.7
598 39.22 522.8  silt&clay 112.11 16.5 21 14 2397 2.96 3.09 122.5 4.44 0.0002 0.0028 708.7
599 39.29 522.7  silt&clay 112.15 16.4 211 14 2364 3.01 3.1 122.2 4.45 0.0002 0.0024 708.7
600 39.35 522.7  silt&clay 112.54 16.4 211 14 2337 3.18 3.11 122.4 4.45 0.0002 0.0028 712.2
601 39.42 522.6  silt&clay 113.39 16.4 211 14 2287 3.56 3.14 122.4 4.45 0.0002 0.0024 734.8
602 39.48 5225  silt&clay 114.32 16.5 211 15 2245 4 3.16 123.6 4.45 0.0003 0.0033 765.2
603 39.55 5225 silt&clay 114.88 16.9 211 15 2268 4.21 3.17 126.5 4.45 0.0003 0.0033 777.4
604 39.61 522.4  silt&clay 115.27 18.0 211 15 2439 4.07 3.14 137.6 4.45 0.0005 0.0062 772.6
605 39.68 522.3  silt&clay 117.03 28.1 212 14 4099 2.88 2.89 181.5 4.46 0.0009 0.0107 782.0
606 39.74 522.3 sand&grav 119.28 45.0 212 19 24 -2.5 33 21 2.63 653.6 4.46 0.0011 0.0131 826.1
607 39.81 522.2 sand&grav 121.73 67.6 212 25 30 -25 35 1.71 242 949.5 4.46 0.0011 0.0133 852.2
608 39.88 522.1 sand&grav 123.5 817 212 29 35 -2.5 36 1.69 2.34 1220.9 4.46 0.0010 0.0115 887.5
609 39.94 522.1 sand&grav 124.79 86.2 212 30 37 -25 36 1.88 2.35 1248.7 4.46 0.0011 0.0134 916.7
610 40.01 522.0 sand&grav 125.32 79.6 213 30 36 -2.5 36 2.25 2.44 1136.1 4.47 0.0010 0.0115 935.3
611 40.07 521.9 sand&grav 124.82 66.6 213 27 33 -25 35 2.66 2.55 943.5 4.47 0.0011 0.0129 939.8
612 40.14 521.9 sand&grav 123.58 53.2 213 24 29 -2.5 35 3.02 2.68 703.7 4.47 0.0009 0.0110 910.4
613 40.2 521.8  silt&clay 122.1 417 213 14 5855 3.42 2.8 575.3 4.47 0.0011 0.0129 882.5
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614 40.27 521.7  silt&clay 120.66 33.0 213 15 4522 3.83 291 458.3 4.47 0.0009 0.0110 880.0
615 40.33 521.7  silt&clay 119.5 26.0 2.14 15 3453 4.47 3.04 271.3 4.48 0.0011 0.0129 847.6
616 40.4 521.6  silt&clay 118.42 21.8 214 15 2849 4.87 3.12 189.9 4.48 0.0011 0.0127 839.6
617 40.47 521.5  silt&clay 118.1 20.5 2.14 15 2660 5.05 3.15 189.6 4.48 0.0008 0.0098 834.7
618 40.53 521.5  silt&clay 118.1 20.6 214 15 2667 5.04 3.15 189.6 4.48 0.0008 0.0091 834.7
619 40.6 521.4  silt&clay 118.22 20.7 214 15 2682 5.08 3.15 191.9 4.48 0.0006 0.0073 838.0
620 40.66 521.3  silt&clay 118.49 211 214 15 2724 5.14 3.15 197.6 4.48 0.0007 0.0085 842.8
621 40.73 521.3  silt&clay 118.96 26.2 2.15 15 3545 4.11 3.01 210.2 4.49 0.0006 0.0073 850.6
622 40.79 521.2  silt&clay 119.42 333 2.15 14 4750 3.19 2.86 500.9 4.49 0.0007 0.0087 838.0
623 40.86 521.1  silt&clay 119.53 38.4 2.15 14 5679 2.69 2.77 585.9 4.49 0.0006 0.0078 836.3
624 40.92 521.1  silt&clay 119.35 35.7 2.15 14 5212 2.88 2.81 510.1 4.49 0.0008 0.0093 836.3
625 40.99 521.0  silt&clay 118.87 29.3 2.15 14 4087 3.51 2.93 360.1 4.49 0.0008 0.0094 836.3
626 41.06 520.9  silt&clay 118.47 245 2.16 15 3301 4.2 3.04 231.5 4.5 0.0007 0.0082 834.7
627 41.12 520.9  silt&clay 118.27 22.6 2.16 15 2996 4.55 3.09 228.8 4.5 0.0008 0.0094 834.7
628 41.19 520.8  silt&clay 118.33 22.7 2.16 15 3008 4.56 3.09 2275 4.5 0.0007 0.0083 834.7
629 41.25 520.8  silt&clay 118.49 23.0 2.16 15 3040 4.59 3.09 236.5 4.5 0.0008 0.0097 838.0
630 41.32 520.7  silt&clay 119.09 24.0 2.16 15 3150 4.72 3.08 2453 4.5 0.0007 0.0083 844.4
631 41.38 520.6 = silt&clay 119.93 26.9 2.17 15 3570 4.53 3.03 289.3 451 0.0008 0.0096 869.4
632 41.45 520.6  silt&clay 121.12 33.7 217 15 4590 3.96 2.92 442.1 4.51 0.0006 0.0077 878.7
633 41.51 520.5  silt&clay 122.4 44.2 217 14 6265 3.29 2.78 606.9 451 0.0006 0.0071 892.3
634 41.58 520.4 sand&grav 123.45 52.8 217 23 28 -25 35 3.01 2.68 793.4 4.51 0.0005 0.0055 913.6
635 41.65 520.4 sand&grav 124.13 57.1 2.17 25 30 -2.5 35 2.97 2.65 801.3 4.51 0.0003 0.0041 922.8
636 41.71 520.3 sand&grav 124.48 56.5 2.18 25 30 -25 35 3.16 2.68 786.3 4.52 0.0004 0.0048 927.7
637 41.78 520.2  silt&clay 124.65 56.0 218 14 7931 3.28 2.69 771.5 4.52 0.0004 0.0044 938.9
638 41.84 520.2  silt&clay 124.72 55.4 2.18 14 7822 3.35 2.7 777.1 4.52 0.0005 0.0056 937.1
639 41.91 520.1 = silt&clay 124.35 54.4 218 14 7708 3.27 2.7 764.1 4.52 0.0004 0.0052 933.4
640 41.97 520.0 sand&grav 123.62 52.5 2.18 24 28 -25 35 31 2.7 725.9 4.52 0.0006 0.0070 916.7
641 42.04 520.0 sand&grav 122.76 50.2 2.19 23 27 -2.5 34 2.93 2.7 697.4 4.53 0.0006 0.0071 889.9
642 42.1 519.9 sand&grav 121.89 46.8 219 21 26 -25 34 2.85 2.72 669.3 4.53 0.0008 0.0098 881.3
643 42.17 519.8  silt&clay 121.04 40.7 2.19 14 5855 3.06 2.79 585.1 4.53 0.0009 0.0112 868.0
644 42.23 519.8  silt&clay 119.72 32.6 219 14 4581 3.42 2.89 439.0 4.53 0.0011 0.0133 853.7
645 42.3 519.7  silt&clay 118.54 26.2 2.19 15 3577 3.9 3.01 251.9 4.53 0.0011 0.0133 822.5
646 42.37 519.6  silt&clay 117.79 231 219 15 3108 4.16 3.07 229.2 4.53 0.0009 0.0113 822.5
647 42.43 519.6  silt&clay 117.74 22.4 2.2 15 3008 4.28 3.09 218.7 4.54 0.0011 0.0131 822.5
648 425 519.5  silt&clay 117.87 223 2.2 15 2969 4.4 3.1 2145 4.54 0.0008 0.0098 824.3
649 42.56 519.4  silt&clay 118.23 22.3 2.2 15 2947 4.61 3.11 217.8 4.54 0.0007 0.0089 833.0
650 42.63 519.4  silt&clay 118.78 231 2.2 15 3024 4.77 311 221.2 4.54 0.0006 0.0076 847.6
651 42.69 519.3  silt&clay 119.37 24.9 2.2 15 3284 4.66 3.07 259.0 4.54 0.0008 0.0090 858.1
652 42.76 519.2 _ silt&clay 120.53 33.9 2.21 14 4694 4121 3.64 2.9 3414 4.55 0.0007 0.0078 861.0
653 42.82 519.2 sand&grav 122.15 49.1 221 22 26 -2.5 34 2.77 2.69 685.6 4.55 0.0008 0.0091 878.7
654 42.89 519.1 sand&grav 123.69 68.6 221 27 32 -25 35 22 25 974.1 4.55 0.0008 0.0091 907.2
655 42.96 519.0 sand&grav 124.63 83.8 221 30 36 -2.5 36 1.91 2.38 1204.0 4.55 0.0007 0.0078 914.6
656 43.02 519.0 sand&grav 125.02 93.5 221 32 38 -25 36 1.74 231 1325.2 4.55 0.0007 0.0084 913.6
657 43.09 518.9 sand&grav 125.42 98.5 2.22 33 40 -2.5 37 1.72 2.29 1379.4 4.56 0.0005 0.0062 916.7
658 43.15 518.9 sand&grav 126.05 101.8 2.22 34 41 -25 37 1.79 2.29 1413.9 4.56 0.0004 0.0054 933.4
659 43.22 518.8 sand&grav 126.86 108.9 2.22 36 43 -2.5 37 1.83 2.27 1466.9 4.56 0.0003 0.0037 950.3
660 43.28 518.7 sand&grav 128.29 124.4 2.22 40 48 -25 38 1.86 2.23 1674.7 4.56 0.0003 0.0038 962.6
661 43.35 518.7 sand&grav 129.62 144.5 2.22 45 54 -2.5 39 1.83 2.17 2064.1 4.56 0.0003 0.0031 1006.1
662 43.41 518.6 sand&grav 130.91 162.6 2.23 49 59 -25 39 1.87 214 2348.1 4.57 0.0003 0.0036 1018.4
663 43.48 518.5 sand&grav 131.8 172.7 2.23 52 62 -2.5 39 1.95 213 2467.5 4.57 0.0003 0.0036 1035.6
664 43.55 518.5 sand&grav 1325 177.4 2.23 54 64 -25 39 2.06 214 2491.3 4.57 0.0003 0.0031 1057.2
665 43.61 518.4 sand&grav 133.1 181.5 2.23 55 66 -2.5 40 217 2.15 2511.2 4.57 0.0003 0.0037 1062.9
666 43.68 518.3 sand&grav 1334 186.8 2.24 57 68 -25 40 2.18 2.15 2605.9 4.58 0.0003 0.0035 1074.3
667 43.74 518.3 sand&grav 133.58 193.4 2.24 58 70 -2.5 40 2.13 213 2762.2 4.58 0.0004 0.0045 1073.9
668 43.81 518.2 sand&grav 133.57 201.7 2.24 59 71 -25 40 2.01 2.09 2755.0 4.58 0.0004 0.0042 1069.8
669 43.87 518.1 sand&grav 133.51 208.6 2.24 60 72 -2.5 40 1.91 2.07 2769.3 4.58 0.0004 0.0050 1066.4
670 43.94 518.1 sand&grav 133.61 216.4 2.25 61 73 -25 40 1.84 2.04 2764.0 4.59 0.0004 0.0043 1063.8
671 44 518.0 sand&grav 132.83 221.4 2.25 61 73 -2.5 40 1.61 1.99 2829.8 4.59 0.0004 0.0049 1070.2
672 44.07 517.9 sand&grav 132.09 227.0 2.25 60 71 2.2 40 141 193 2431.7 4.59 0.0003 0.0041 1000.5
673 44.13 517.9 sand&grav 130.98 232.1 2.25 59 70 -2.0 40 1.17 1.87 2480.9 4.59 0.0004 0.0045 1007.3
674 44.2 517.8 sand&grav 131.02 237.0 2.25 59 71 -1.9 40 1.15 1.85 2452.1 4.59 0.0003 0.0042 998.6
675 44.27 517.7 sand&grav 130.94 239.7 2.26 60 71 -1.9 40 1.12 1.84 2465.9 4.6 0.0003 0.0032 999.9
676 44.33 517.7 sand&grav 131.02 240.9 2.26 60 71 -1.9 41 112 1.84 2467.0 4.6 0.0003 0.0033 1000.5
677 44.4 517.6 sand&grav 131.16 240.7 2.26 60 72 -1.9 40 1.15 1.85 2486.7 4.6 0.0002 0.0026 1003.0
678 44.46 517.5 sand&grav 131.79 240.9 2.26 61 73 -2.0 40 1.25 1.87 2516.8 4.6 0.0003 0.0030 1009.1
679 44.53 517.5 sand&grav 132.74 240.4 2.27 63 75 -2.2 40 1.42 1.92 2704.7 4.61 0.0002 0.0026 1041.6
680 44.59 517.4 sand&grav 133.46 240.4 2.27 64 76 -2.3 40 1.57 195 2864.6 4.61 0.0003 0.0030 1066.8
681 44.66 517.3 sand&grav 133.83 240.4 2.27 65 7 -2.4 40 1.65 197 2840.8 4.61 0.0002 0.0026 1062.9
682 44.72 517.3 sand&grav 133.94 240.4 2.27 65 78 -2.4 40 1.68 1.98 2880.8 4.61 0.0002 0.0028 1068.9
683 44.79 517.2 sand&grav 134.22 240.4 2.27 66 78 -2.5 40 1.74 1.99 2917.8 4.61 0.0002 0.0027 1074.3
684 44.86 517.1 sand&grav 13451 241.7 2.28 67 79 -25 40 18 2 2974.0 4.62 0.0002 0.0020 1082.3
685 44.92 517.1 sand&grav 134.87 249.7 2.28 68 81 -2.5 40 1.81 1.99 3024.9 4.62 0.0002 0.0019 1088.0
686 44.99 517.0 sand&grav 135.31 266.6 2.28 72 85 -2.3 40 1.76 1.96 3122.9 4.62 0.0001 0.0014 1093.9
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687 45.05 517.0 sand&grav 135.64 283.0 2.28 74 89 -2.2 40 17 193 3249.1 4.62 0.0001 0.0017 1101.3
688 45.12 516.9 sand&grav 135.65 289.0 2.29 76 90 -2.2 40 1.66 1.92 3252.4 4.63 0.0001 0.0016 1101.0
689 45.18 516.8 sand&grav 135.42 283.8 2.29 74 88 -2.2 41 1.65 1.92 3153.9 4.63 0.0002 0.0024 1091.3
690 45.25 516.8 sand&grav 135.09 274.7 2.29 72 86 -2.2 40 1.64 1.93 3119.3 4.63 0.0002 0.0022 1088.7
691 45.31 516.7 sand&grav 134.74 269.3 2.29 71 84 -2.2 40 1.61 193 3055.6 4.63 0.0002 0.0028 1083.0
692 45.38 516.6 sand&grav 134.29 266.1 2.3 70 83 -2.2 41 1.54 1.92 2967.4 4.64 0.0002 0.0027 1070.2
693 45.44 516.6 sand&grav 133.79 266.1 2.3 68 81 -2.1 41 1.43 1.89 2896.4 4.64 0.0003 0.0036 1059.4
694 45.51 516.5 sand&grav 133.46 266.1 2.3 68 81 -2.0 41 1.37 1.88 2823.4 4.64 0.0003 0.0037 1047.9
695 45.58 516.4 sand&grav 133.34 271.6 2.3 68 81 -1.9 41 131 1.86 2824.6 4.64 0.0003 0.0032 1047.9
696 45.64 516.4 sand&grav 133.41 279.5 231 69 82 -1.9 41 1.28 1.84 2863.7 4.65 0.0003 0.0038 1047.9
697 45.71 516.3 sand&grav 133.54 289.4 231 71 84 -1.8 41 1.24 1.82 2884.2 4.65 0.0003 0.0033 1048.4
698 45.77 516.2 sand&grav 133.69 295.2 231 72 85 -1.7 41 1.23 181 2913.9 4.65 0.0003 0.0038 1050.8
699 45.84 516.2 sand&grav 133.89 294.7 231 72 86 -1.8 41 1.27 1.82 2951.8 4.65 0.0003 0.0033 1054.9
700 45.9 516.1 sand&grav 134.05 288.8 231 72 85 -1.9 41 1.33 1.84 2974.6 4.65 0.0003 0.0040 1062.1
701 45.97 516.0 sand&grav 134.01 279.2 2.32 71 84 -2.0 41 1.39 1.87 2975.1 4.66 0.0003 0.0036 1065.5
702 46.03 516.0 sand&grav 133.65 265.9 2.32 68 81 -2.1 41 141 1.89 29105 4.66 0.0004 0.0046 1058.1
703 46.1 515.9 sand&grav 132.72 250.9 2.32 64 76 -2.1 41 1.34 1.89 27725 4.66 0.0004 0.0043 1045.1
704 46.16 515.8 sand&grav 131.06 225.4 2.32 58 69 -2.1 40 1.23 1.9 25135 4.66 0.0005 0.0056 1006.7
705 46.23 515.8 sand&grav 128.8 199.5 2.33 52 61 -2.1 40 1.07 19 2154.6 4.67 0.0005 0.0061 952.0
706 46.3 515.7 sand&grav 126.75 176.9 2.33 46 55 -2.1 39 0.95 191 1913.0 4.67 0.0005 0.0056 907.2
707 46.36 515.6 sand&grav 125.6 166.7 2.33 43 51 -2.1 39 0.88 19 1855.7 4.67 0.0005 0.0066 894.7
708 46.43 515.6 sand&grav 125.26 164.7 2.33 43 51 -2.1 39 0.85 1.9 1828.7 4.67 0.0005 0.0057 887.5
709 46.49 515.5 sand&grav 125.2 164.6 2.33 43 51 -2.1 39 0.84 19 1821.6 4.67 0.0005 0.0066 885.0
710 46.56 515.4 sand&grav 125.32 165.0 2.34 43 51 -2.1 39 0.85 1.9 1839.9 4.68 0.0005 0.0057 889.9
711 46.62 515.4 sand&grav 125.67 170.3 2.34 44 52 -2.1 39 0.86 1.89 1859.3 4.68 0.0005 0.0066 894.7
712 46.69 515.3 sand&grav 126.32 176.1 2.34 45 54 -2.1 39 0.9 1.89 1934.7 4.68 0.0005 0.0056 905.0
713 46.75 515.3 sand&grav 127.01 186.5 2.34 48 56 -2.0 39 0.91 1.88 2031.5 4.68 0.0005 0.0061 928.7
714 46.82 515.2 sand&grav 127.42 192.1 2.34 49 58 -2.0 39 0.93 1.87 2088.0 4.68 0.0004 0.0054 933.4
715 46.89 515.1 sand&grav 127.43 197.1 2.35 49 58 -1.9 40 0.9 1.85 2073.9 4.69 0.0003 0.0040 929.6
716 46.95 515.1 sand&grav 127.3 197.3 2.35 49 58 -1.9 40 0.88 1.85 2055.6 4.69 0.0004 0.0044 924.8
717 47.02 515.0 sand&grav 127.23 197.5 2.35 49 58 -1.9 40 0.87 1.84 2056.3 4.69 0.0003 0.0034 924.8
718 47.08 514.9 sand&grav 127.39 197.8 2.35 50 59 -1.9 40 0.89 1.85 2058.3 4.69 0.0003 0.0036 924.8
719 47.15 514.9 sand&grav 127.84 198.5 2.36 50 59 -1.9 40 0.94 1.86 2103.2 4.7 0.0002 0.0029 935.3
720 47.21 514.8 sand&grav 128.69 199.7 2.36 52 61 -2.1 40 1.05 1.9 2185.4 4.7 0.0003 0.0034 953.7
721 47.28 514.7 sand&grav 129.69 205.4 2.36 54 64 -2.2 40 1.16 1.92 2316.0 4.7 0.0003 0.0031 980.5
722 47.34 514.7 sand&grav 131.17 217.3 2.36 58 68 -2.3 40 131 1.94 2449.8 4.7 0.0003 0.0040 999.9
723 47.41 514.6 sand&grav 132.86 2345 2.36 63 74 -2.3 40 15 1.96 2750.0 4.7 0.0004 0.0045 1043.6
724 47.48 514.5 sand&grav 134.84 245.8 2.37 68 80 -2.5 40 1.84 2.01 3049.8 4.71 0.0004 0.0048 1081.9
725 47.54 514.5 sand&grav 136.22 249.3 2.37 72 85 -25 40 2.18 2.07 3392.3 4.71 0.0005 0.0057 1128.5
726 47.61 514.4 sand&grav 136.96 247.0 2.37 73 86 -2.5 40 2.44 211 3492.6 4.71 0.0004 0.0049 1141.6
727 47.67 514.3 sand&grav 137.21 246.0 2.37 74 87 -25 40 2.54 213 3484.6 4.71 0.0005 0.0057 1140.5
728 47.74 514.3 sand&grav 137.37 246.1 2.38 74 87 -2.5 40 2.62 214 3538.9 4.72 0.0004 0.0049 1146.7
729 47.8 514.2 sand&grav 137.37 248.1 2.38 76 89 -25 40 2.74 2.16 3441.0 4.72 0.0005 0.0057 1157.2
730 47.87 514.1 sand&grav 137.37 257.2 2.38 78 92 -2.5 40 2.76 2.15 3520.7 4.72 0.0004 0.0043 1167.2
731 47.93 514.1 sand&grav 137.37 273.4 2.38 81 95 -25 40 2.66 211 3826.6 4.72 0.0001 0.0010 1168.6
732 48 514.0 sand&grav 137.37 285.2 2.39 83 97 -2.5 40 25 2.08 3898.3 4.73 0.0001 0.0009 1169.0
733 48.06 513.9 sand&grav 137.37 275.5 2.39 80 94 -25 40 2.44 2.08 3769.0 4.73 0.0001 0.0011 11575
734 48.13 513.9 sand&grav 137.1 245.2 2.39 74 86 -2.5 40 2.52 213 3469.9 4.73 0.0001 0.0011 1138.3
735 48.2 513.8 sand&grav 136.06 198.8 2.39 64 75 -25 40 2.89 2.24 2847.2 4.73 0.0001 0.0012 1124.0
736 48.26 513.7 sand&grav 135.12 153.8 2.4 55 65 -2.5 39 3.58 2.4 2068.3 4.74 0.0002 0.0019 1122.2
737 48.33 513.7 sand&grav 134.26 113.7 24 47 55 -25 39 4.75 2.6 1523.2 4.74 0.0002 0.0022 1116.3
738 48.39 513.6 sand&grav 133.54 88.1 2.4 41 48 -3.5 37 6.05 2.77 1163.1 4.74 0.0003 0.0034 1114.3
739 48.46 513.5 sand&grav 133.14 75.1 24 37 43 -35 36 7.08 2.86 994.0 4.74 0.0003 0.0034 11147
740 48.52 513.5 sand&grav 133.01 70.7 2.41 36 42 -3.5 36 7.55 29 977.0 4.75 0.0003 0.0041 11147
741 48.59 513.4 sand&grav 133.05 70.3 241 36 42 -35 36 7.65 291 977.1 4.75 0.0003 0.0035 1115.6
742 48.65 513.4 sand&grav 133.16 70.3 2.41 36 42 -3.5 36 7.75 291 977.2 4.75 0.0003 0.0041 1118.2
743 48.72 513.3 sand&grav 133.51 70.4 241 36 43 -35 36 8.13 2.93 977.6 4.75 0.0003 0.0035 1121.9
744 48.78 513.2 sand&grav 134.25 70.7 2.41 37 44 -3.5 36 8.93 2.96 978.5 4.75 0.0003 0.0041 1139.4
745 48.85 513.2 sand&grav 135.39 73.0 242 39 46 -35 37 10.02 2.98 991.6 4.76 0.0003 0.0040 1166.2
746 48.92 513.1 sand&grav 136.79 78.7 2.42 42 49 -3.5 37 10.97 2.99 1073.1 4.76 0.0003 0.0032 1194.7
747 48.98 513.0 sand&grav 137.37 90.9 242 48 56 -35 38 11.11 2.96 1218.1 4.76 0.0003 0.0033 1223.8
748 49.05 513.0 sand&grav 137.37 109.6 2.42 54 63 -3.5 38 10.38 2.88 1505.2 4.76 0.0002 0.0023 12475
749 49.11 512.9 sand&grav 137.37 135.3 243 62 73 -35 39 9.24 2.78 1857.2 4.77 0.0002 0.0022 1257.8
750 49.18 512.8 sand&grav 137.37 161.0 2.43 70 82 -2.5 40 8.3 2.7 2300.0 4.77 0.0001 0.0015 1273.2
751 49.24 512.8 sand&grav 137.37 182.0 243 76 89 -25 40 7.75 2.64 2581.9 4.77 0.0001 0.0016 1281.6
752 49.31 512.7 sand&grav 137.37 193.9 2.43 80 93 -2.5 40 7.46 2.61 2739.6 4.77 0.0001 0.0013 1286.6
753 49.37 512.6 sand&grav 137.37 200.1 2.44 81 95 -25 40 7.26 2.59 2798.8 4.78 0.0001 0.0014 1286.2
754 49.44 512.6 sand&grav 137.37 198.5 2.44 80 94 -2.5 40 7.17 2.59 2845.2 4.78 0.0001 0.0014 1283.7
755 49.51 512.5 sand&grav 137.37 190.7 244 78 91 -25 40 7.23 2.6 2668.7 4.78 0.0001 0.0013 1275.6
756 49.57 512.4 sand&grav 137.37 176.2 2.44 74 86 -2.5 40 7.56 2.64 2470.8 4.78 0.0001 0.0016 1269.8
757 49.64 512.4 sand&grav 137.37 163.4 245 70 82 -25 40 7.98 2.68 2239.9 4.79 0.0001 0.0015 1266.7
758 49.7 512.3 sand&grav 137.37 153.8 2.45 68 79 -2.5 40 8.35 2.72 2130.0 4.79 0.0002 0.0019 1264.7
759 49.77 512.2 sand&grav 137.37 149.2 245 67 78 -25 40 8.49 2.73 2065.4 4.79 0.0001 0.0017 1261.9

Stantec Document Classification: Stantec Internal



760 49.83 512.2 sand&grav
761 49.9 512.1 sandé&grav
762 49.96 512.0 sand&grav
763 50.03 512.0 sand&grav
764 50.09 511.9 sand&grav
765 50.16 511.8 sand&grav
766 50.23 511.8 sand&grav
767 50.29 511.7 sand&grav
768 50.36 511.6 sand&grav

137.37
137.37
137.37
137.37
137.37
137.37
137.37
137.37
137.37

Stantec Document Classification: Stantec Internal

C-009-3-21

40
40
40
40
40
40
40
40
38

39

2048.6 479  0.0002
2031.8 4.8 0.0001
2051.6 4.8  0.0002
2010.8 4.8 0.0001
1960.6 4.8  0.0002
1940.4 4.81 0.0002
1866.0 481  0.0002
1715.7 4.81 0.0002
1642.8 4.81 -0.1474
Total Settlement (ft, in): 0.3480

0.0020
0.0017
0.0020
0.0017
0.0021
0.0021
0.0019
0.0024
-1.7694

4.1766

Average Shear Wave Velocity (ft/s):

1259.7
1258.8
1258.5
1254.1
1248.3
1238.6
1225.3
1215.7
1203.1

945.4
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173608714 LAW-7
LEDT 4-2022

ESTIMATED SETTLEMENT ANALYSIS SUMMARY
BRIDGE B-16 (0370): STATE ROUTE 7 OVER COUNTRY ROAD 104

BACKGROUND

Bridge Elevations:
e Bridge B16 East Abutment: Road Grade — 595.74, Bottom of Wall — 557.5 (fwd)
e Bridge B16 West Abutment: Road Grade — 599.38, Bottom of Wall — 559.5 (rear)

Existing Ground Surface Elevations:
e East abutment pile ~557’
e West abutment pile ~559’

Planned Layout for Pile Locations:
e Piles sit 3.5" back from temporary facing parallel to CR104
e Final MSE wall face is ~3’ closer to CR104 than temporary facing
e Piles sit ~5.5’ back from final MSE wall face

Final Grading for Embankment:
e 2:1 parallel to SR7 for turn back wing wall
e 3:1 perpendicular to SR7
e 2:1 meets final MSE wall face parallel to CR104

Points of Interest (POI):
e Pile location
e Final MSE wall face parallel to CR104
¢ Maximum embankment settlement

Max Settlement of soils around Driven Piles:
e 0.4 inches for downdrag via FHWA GEC 012 — Volume |, September 2016

ANALYSIS OUTLINE

Modelled Embankment:
e Embankment height is based on the west side (rear abutment) of the proposed bridge structure,
as this embankment will control magnitude of settlement
0 The west embankment requires ~5’ excavation into the existing soil (silty clay) which
would decrease the silty clay layer thickness.

Modelled Loading Conditions:
e Dead loads only, no traffic surcharge or live loads
e Full embankment grading and final vertical abutment face modelled to represent final loading
conditions
0 Loading may be smaller during settlement waiting period with temporary facing, and
therefore field measurements of settlement should be used to compare predicted
settlement with this model, rather than relying on time rates
o0 Itis assumed there may be an additional settlement waiting period after final MSE wall
facing is constructed and before driving of piles in order to meet settlement requirements




173608714 LAW-7
LEDT 4-2022
ASSUMPTIONS

e 42’ wide top of embankment

e 39 tall embankment

e 32'total silty clay in two double drained layers

e Bedrock at 50’ below existing ground surface (gs)
e Water at existing ground surface (gs)

e Consolidation settlement is in silty clay layers

¢ Immediate settlement in sand and gravel layers

RESULTS

e Full Loading at Pile Location:
O Creates 7.12" total consolidation settlement
e 95% of total consolidation settlement is 6.80"
e 90% of total consolidation settlement is 6.47"
e 80% of total consolidation settlement is 5.89"
e Estimated Time Rate at Pile Location:
0 10 days for 80% of total consolidation settlement
0 19 days for 90% of total consolidation settlement
O 29 days for 95% of total consolidation settlement
e Requirement to mitigate Downdrag at Pile Locations:
O Must be <0.4" difference between when piles are driven and final consolidation
O (Full loading consolidation) - (95% preloading consolidation after 29 days)
=7.12" - 6.80" =0.32”
=0.32"<0.4" --> 0K
e Immediate settlement for Embankment
0 Maximum Embankment Immediate settlement in sand & gravel layers is 2.58"
e Es=208.9ksf to 584.8ksf via lookup for loose sand
e Minimum is 1.77" (tested full range of Es lookup values)
0 Immediate settlement at pile location is 2.58” (minimum is 0.87")
e Estimated Total Settlement at Pile Location:
0 Consolidation + Immediate = Total
e 7.12”+258"=9.7"
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LAW-7

Settle3 Analysis Information

LAW-7

Project Settings

Document Name

Project Title

Analysis

Author

Company

Date Created

Stress Computation Method

Time-dependent Consolidation Analysis

Time Units

Permeability Units

Minimum settlement ratio for subgrade modulus
Use average properties to calculate layered stresses
Improve consolidation accuracy

Ignore negative effective stresses in settlement
calculations

Law-7 B-16 (Full Loading)_4.19.2022
LAW-7

B-16 Full Loading

J. Samples

Stantec

4/19/2022

Boussinesq

days
feet/day
0.9

Tuesday, April 19, 2022

2/14



LAW-7

Tuesday, April 19, 2022

Stage Settings
Stage # Name Time [days]
1 Stage 1 0
2 80% 12
3 90% 20
4 95% 30
5 1yr 365
6 10 yr 3650

3/14



LAW-7 Tuesday, April 19, 2022

Results

Time taken to compute: 0.383515 seconds

Stage: Stage 1 =0d

Data Type Minimum Maximum
Total Settlement [in] 0 2.58456
Total Consolidation Settlement
[in] 0 0
Virgin Consolidation Settlement
[in] 0 0
Recompression Consolidation 0 0
Settlement [in]
Immediate Settlement [in] 0 2.58456
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] 1.73073 5.30382
Loading Stress XX [ksf] 1.78391 4.15802
Loading Stress YY [ksf] 0.796094 3.26732
Effective Stress ZZ [ksf] 0 2.79
Effective Stress XX [ksf] 2.82077 4.99604
Effective Stress YY [ksf] 0.825174 4.13451
Total Stress ZZ [ksf] 2.65206 7.92574
Total Stress XX [ksf] 5.53978 10.1318
Total Stress YY [ksf] 3.47724 9.27025
Modulus of Subgrade Reaction 0 0
(Total) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Immediate) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Consolidation) [ksf/ft]
Total Strain 0 0.0169152
Pore Water Pressure [ksf] 2.65206 5.3596
Excess Pore Water Pressure [ksf] 1.73073 5.30382
Degree of Consolidation [%] 0 0
Pre-consolidation Stress [ksf] 0.8903 16
Over-consolidation Ratio 1 2777.78
Void Ratio 0 0.65
Permeability [ft/d] 0 0.166996
Coefficient of Consolidation 0 15
[ft~2/d] '
Hydroconsolidation Settlement
[in] 0 0
Average Degree of Consolidation 0 0
[%]
Undrained Shear Strength -5.55112e-17 0

Stage: 80% =12d
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LAW-7

Tuesday, April 19, 2022

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Secondary Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Excess Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Permeability [ft/d]

Coefficient of Consolidation
[ft~2/d]

Hydroconsolidation Settlement
[in]

Average Degree of Consolidation
[%]

Undrained Shear Strength

o

o

0

0

0
1.73073
1.78391
0.796094
1.89735
4.16235
2.69345
2.65206
5.53978
3.47724

0

0

0

0.00342118
0

0

0

3.3542

o O o

o

o O

Minimum

8.47298
5.88842

0

5.88842

2.58456
0

5.30382
4.15802
3.26732
5.31613
9.46184
8.57114
7.92574
10.1318
9.27025

0

0

0

0.0700708
3.65656
2.11131
99.2255
16
8.31913
0.644355
0.166996

1.5

0

69.678
0.419676

Maximum

Stage: 90% =20d
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LAW-7

Tuesday, April 19, 2022

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Secondary Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Excess Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Permeability [ft/d]

Coefficient of Consolidation
[ft~2/d]

Hydroconsolidation Settlement
[in]

Average Degree of Consolidation
[%]

Undrained Shear Strength

o

o

0

0

0
1.73073
1.78391
0.796094
2.53105
4.64841
3.32714
2.65206
5.53978
3.47724

0

0

0

0.00525314
0

0

0

3.3542

o O o

o

o O

Minimum

9.05471
6.47015

0

6.47015

2.58456
0
5.30382
4.15802
3.26732
5.3275
9.46184
8.57114
7.92574
10.1318
9.27025

0

0

0

0.0700721
3.12
1.21291
99.4778
16
6.29656
0.641332
0.166996

1.5

0

85.7368
0.419676

Maximum

Stage: 95% =30d
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LAW-7

Tuesday, April 19, 2022

Data Type
Total Settlement [in]
Total Consolidation Settlement
[in]
Virgin Consolidation Settlement
[in]
Recompression Consolidation
Settlement [in]
Immediate Settlement [in]
Secondary Settlement [in]
Loading Stress ZZ [ksf]
Loading Stress XX [ksf]
Loading Stress YY [ksf]
Effective Stress ZZ [ksf]
Effective Stress XX [ksf]
Effective Stress YY [ksf]
Total Stress ZZ [ksf]
Total Stress XX [ksf]
Total Stress YY [ksf]

Modulus of Subgrade Reaction
(Total) [ksf/ft]

Modulus of Subgrade Reaction
(Immediate) [ksf/ft]

Modulus of Subgrade Reaction
(Consolidation) [ksf/ft]

Total Strain

Pore Water Pressure [ksf]
Excess Pore Water Pressure [ksf]
Degree of Consolidation [%]
Pre-consolidation Stress [ksf]
Over-consolidation Ratio

Void Ratio

Permeability [ft/d]

Coefficient of Consolidation
[ft~2/d]

Hydroconsolidation Settlement
[in]

Average Degree of Consolidation
[%]

Undrained Shear Strength

o

o

0

0

0
1.73073
1.78391
0.796094
2.65206
5.03543
3.47724
2.65206
5.53978
3.47724

0

0

0

0.00637332
0

0

0

3.3542

o O o

o

o O

Minimum

9.3843
6.79974

0

6.79974

2.58456
0

5.30382
4.15802
3.26732
5.34428
9.46184
8.57114
7.92574
10.1318
9.27025

0

0

0

0.0700728
3.12
0.721128
99.6874
16
6.02024
0.639484
0.166996

1.5

0

94.4041
0.419676

Maximum

Stage: 1 yr =365d
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LAW-7 Tuesday, April 19, 2022

Data Type Minimum Maximum
Total Settlement [in] 0 9.70702
Ezgal Consolidation Settlement 0 212246
Virgin Consolidation Settlement
[in] 0 0
Recompression Consolidation
Settlerr?ent [in] 0 7.12246
Immediate Settlement [in] 0 2.58456
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] 1.73073 5.30382
Loading Stress XX [ksf] 1.78391 4.15802
Loading Stress YY [ksf] 0.796094 3.26732
Effective Stress ZZ [ksf] 2.65206 5.3548
Effective Stress XX [ksf] 5.41008 9.46184
Effective Stress YY [ksf] 3.47724 8.57114
Total Stress ZZ [ksf] 2.65206 7.92574
Total Stress XX [ksf] 5.53978 10.1318
Total Stress YY [ksf] 3.47724 9.27025
Modulus of Subgrade Reaction 0 0
(Total) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Immediate) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Consolidation) [ksf/ft]
Total Strain 0.00671511 0.0700732
Pore Water Pressure [ksf] 0 3.12
Excess Pore Water Pressure [ksf] 0 1.71761e-08
Degree of Consolidation [%] 0 100
Pre-consolidation Stress [ksf] 3.3542 16
Over-consolidation Ratio 1 6.01996
Void Ratio 0 0.638947
Permeability [ft/d] 0 0.166996
Coefficient of Consolidation 0 15
[ft~2/d] '
Hydroconsolidation Settlement
[in] 0 0
[Ao\//oeirage Degree of Consolidation 0 100
Undrained Shear Strength 0 0.419676

Stage: 10 yr =3650d
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Tuesday, April 19, 2022

Data Type Minimum Maximum
Total Settlement [in] 0 9.70702
Ezgal Consolidation Settlement 0 212246
Virgin Consolidation Settlement
[in] 0 0
Recompression Consolidation
Settlerr?ent [in] 0 7.12246
Immediate Settlement [in] 0 2.58456
Secondary Settlement [in] 0 0
Loading Stress ZZ [ksf] 1.73073 5.30382
Loading Stress XX [ksf] 1.78391 4.15802
Loading Stress YY [ksf] 0.796094 3.26732
Effective Stress ZZ [ksf] 2.65206 5.3548
Effective Stress XX [ksf] 5.41008 9.46184
Effective Stress YY [ksf] 3.47724 8.57114
Total Stress ZZ [ksf] 2.65206 7.92574
Total Stress XX [ksf] 5.53978 10.1318
Total Stress YY [ksf] 3.47724 9.27025
Modulus of Subgrade Reaction 0 0
(Total) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Immediate) [ksf/ft]
Modulus of Subgrade Reaction 0 0
(Consolidation) [ksf/ft]
Total Strain 0.00671511 0.0700732
Pore Water Pressure [ksf] 0 3.12
Excess Pore Water Pressure [ksf] -1.16611e-17 1.29102e-17
Degree of Consolidation [%] 0 100
Pre-consolidation Stress [ksf] 3.3542 16
Over-consolidation Ratio 1 6.01996
Void Ratio 0 0.638947
Permeability [ft/d] 0 0.166996
Coefficient of Consolidation 0 15
[ft~2/d] '
Hydroconsolidation Settlement
[in] 0 0
[Ao\//oeirage Degree of Consolidation 0 100
Undrained Shear Strength 0 0.419676
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LAW-7

Embankments

<h4>Notes: </h4>

<p>

Embankment Unit Weights Utilized: 0.136 kips/ft3
</p>

Tuesday, April 19, 2022

1. Embankment: "Embankment L 1"
Label Embankment Load 1
Center Line (-7.10543e-15, 66) to (0, 400)

Near End Angle 90 degrees

Far End Angle 90 degrees

Number of Zones 5

Number of Sections 1

Zone Name Unit Weight (kips/ft3)

1 New Zone 0.115

2 New Zone 2 0.115

3 New Zone 3 0.115

4 New Zone 4 0.13

5 New Zone 5 0.136
2. Embankment: "Embankment L 2"

Label Embankment Load 2

Center Line (0, 131.899) to (0, 400)

Near End Angle
Far End Angle
Number of Zones

Number of Sections

Zone
1 New Zone
2 New Zone 2
3 New Zone 3
4 New Zone 4
5 New Zone 5

Name

26.6 degrees

90 degrees
5
2
Unit Weight (kips/ft3)
0.115
0.115
0.115
0.136
0.136
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LAW-7

Soil Layers

Tuesday, April 19, 2022

Ground Surface Drained: Yes
Layer # Type

Silty Clay
Silty Clay
Sand and Gravel
Silty Clay
Silty Clay
Sand and Gravel
Sand and Gravel

NoOouh~hwWNR

10
5
5
10
7
10
3

Thickness [ft]

10
15
20
30
37
47

Depth [ft]

No

Yes
Yes
No

Yes
Yes
Yes

Drained at
Bottom
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LAW-7

Soil Properties

Tuesday, April 19, 2022

Property
Color
Unit Weight [kips/ft3]
Saturated Unit Weight
[Kips/ft3]
KO
Immediate Settlement
Es [ksf]
Esur [ksf]
Primary Consolidation
Material Type
Cc
Cr
el
Pc [ksf]
Cv [ft2/d]
Cvr [ft2/d]
B-bar

Undrained Su A [kips/ft2]

Undrained Su S
Undrained Su m
Piezo Line ID

Silty Clay

[ ]

0.12
0.12

1
Disabled

Enabled
Non-Linear
0.18
0.039
0.65

16

1.5

1.5

1

0

0.2

0.8

1

Sand and Gravel

[ ]

0.115
0.115

1
Enabled
208.9
208.9
Disabled
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LAW-7

Groundwater

Groundwater method
Water Unit Weight

Piezometric Line Entities

Piezometric Lines
0.0624 kips/ft3

Tuesday, April 19, 2022

ID

Depth (ft)
0 ft
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LAW-7

Time Points

Tuesday, April 19, 2022

7

8

<p>

Point #

(X,Y) Location

0, 71.5
0, 71.5
0, 71.5

0, 71.5

-7.10543e-15,
66

0, 66

-7.10543e-15,
66

0, 66

<h4>Notes: </h4>

0 ft

0 ft

0 ft

0ft

Goal Type

Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation
Degree of
Consolidation

Time points 1-4 at Pile Location. Time points 5-8 at Wall Face.
</p>

Goal

95%

90%

80%

99.9%

80%

90%

95%

99.9%

Time Until
Goal

28.603 d

18.8889d

10.4246 d

96.3214 d

11.1194 d

19.872d

29.7906 d

97.9726 d
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Appendix F

MSE Wall Analysis



MSEW Earth Pressure Equations

Ka= tané(45-%/2) (15)

CO3 ﬁ_fm (16]'

cos g+ costg-cost

Ka=C058

K e Sine(6+4) |
* sing sin(g-?) (1+ / iigﬁiaism—m )2 (17)




Table 6 Analyses
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 12:29:10 2022 C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 4000.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 12:29:10 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp.BE
Y o

Version 3.0 MSE! 1 Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 10 15 20 25 30 [ft]

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 12:29:10 2022 C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 20 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.61, factored bearing load = 8326 Ib/ft.
Foundation Interface: Direct sliding, CDR = 1.913, Eccentricity, e/L =0.1531, CDR-overturning = 3.27

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
Bridge 16 - Fwd Abutment Page 4 of 5
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Elevation

Color Name Unit Cohesion'
Weight (psf)
(pcf)

) ] . Embankment Fill 125 250

Ohio Dept. of Transportation
SR 7 over CR 104 . Foundation Prep 130 0
Bridge 16 Fwd Abutment T wseFi 120 3000
MSE Wall Stability Analysis '
Lawrence Co., OH | | RetainedFil 120 0
Note: The results of the analysis shown here are based on available ;
subsurface information, soil properties, and profile information. . Silty Clay 1 122 4,000
The drawing depicts approximate subsurface conditions based on provided .
drawing information and specific borings at the time of analysis. . Silty Clay 2 127 6,500
No warranties can be made regarding the continuity of subsurface conditions. D Sitty Clay 3 126 4500
Global Stability - Foundation Prep Saturated .& ’
Unrained Conditions - Temporary D Silty Clay 4 119 3,500
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fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW rsion MSEW-+ Version MSEW+ Version MSEW- Version MSEW-+ Version MSEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 09:47:18 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-ST-b16 temp.BEN
ersion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Verson MSEW: Version MSEW Version MSE\W* Version MSEW- Version MSEW+ Version MSEV+ Version MSEW- Version MSEW- Verson MSEW: Version MSEW- Version MSEW# Verson MSEW: Version MSEW# Version MSEW-

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... WING-ST-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 09:47:18 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-ST-b16 temp.BEN

ersion MSEW' Version MSEW+ Version MSEW: Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 4000.0 Ib/ft ?

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.17 N y=0.00

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 09:47:18 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-ST-b16 temp.BEN
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Version MSEW: Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Verson MSEW:* Version MSEW Version MSEW# Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \

Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW - Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 09:47:18 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-ST-b16 temp.BEN
ISV Version M o

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V EW- Vorsion MSEW* Version MSEW: V ISEWs MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Vorsion MSFW: Version MSEW+

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.36, factored bearing load = 7967 1b/ft*.
Foundation Interface: Direct sliding, CDR = 1.834, Eccentricity, e/L =0.1656, CDR-overturning = 3.02

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00

O 01NNk WN—
e e

Version MSEW-+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Fwd Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated 2.33
Undrained - Temporary 1
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Unit Cohesion' Phi'
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Weight (psf) )
(pcf)
B Base 130 0 34
Preparation

] MSEFil 120 2,000 34
B SsityClay1 122 4,000 0
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ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:29:26 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp.BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Rear Abutment - Short Term (Undrained) - Temporary

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... REAR-ST-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:29:26 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 2400.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:29:26 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp.BE!
! 0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:29:26 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1isE MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8567 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.477, Eccentricity, e/L = 0.1460, CDR-overturning = 3.42

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 33.00 1
2 344 33.00 1
3 5091 33.00 1
4 837 33.00 1
5 10.83 33.00 1
6 1329 33.00 1
7 1575 33.00 1
8 1821  33.00 1
9 20.67 33.00 1
10 23.13 33.00 1
11 2559  33.00 1
12 28.05 33.00 1
13 3051 33.00 1
14 3297 33.00 1
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104 Color Name Unit Cohesion' Phi'
Bridge 16 Rear Abutment Weight  (psf) ©)
MSE Wall Bearing Capacity (pcf)
Lawrence Co., OH . Base Preparation 130 0 34
Note: The results of the analysis shown here are based on available )
subsurface information, soil properties, and profile information. . Silty Clay 1 119 2,400 0
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. . Silty Clay 2 122 6,000 0
No warranties can be made regarding the continuity of subsurface conditions.
Global Stability - Foundation Prep Saturated D Silty Clay 3 126 7,500 0

Bearing Capacity for Temp Facing
Undrained Conditions

15

Nominal Bearing Resistance (qn) = 25,500 psf

10 Factored Bearing Resistance (qr) = 16,575 psf
5

-80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40
Distance



Elevation

Color Name Unit Cohesion' Phi'

] ] Weight (psf) ©)
Ohio Dept. of Transportation (pcf)
SR 7 over CR 104 Embankment Fill 125 2,500 0
Bridge 16 Rear Abutment _
MSE Wall Stability Analysis Foundation Prep 130 0 34
Lawrence Co., OH MSE Fill 120 3,000 34
Note: The results of the analysis shown here are based on available ) )
subsurface information, soil properties, and profile information. Retained Fill 120 0 30
The drawing depicts approximate subsurface conditions based on provided ]
drawing information and specific borings at the time of analysis. Silty Clay 1 119 2,400 0
No warranties can be made regarding the continuity of subsurface conditions. 209 ]

o Silty Clay 2 122 6,000 0

Global Stability - Normal Groundwater
Undrained Conditions - Temporary Silty Clay 3 126 7,500 0

40

20

10

-10

-20

-30
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:37:42 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp.BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... WING-ST-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:37:42 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 2400.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =4.11 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:37:42 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp.BEN
! 1500 30 WsE! ! o

Version 3.0 MSE! 1 Version 3.0 MSE! rsion 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H = 33.40 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:37:42 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8554 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.416, Eccentricity, e/L =0.1802, CDR-overturning = 2.78

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 28.00 1
2 344 28.00 1
3 5091 28.00 1
4 837 28.00 1
5 10.83 28.00 1
6 1329 28.00 1
7 1575 28.00 1
8 1821  28.00 1
9 20.67 28.00 1
10 23.13 28.00 1
11 2559  28.00 1
12 28.05 28.00 1
13 3051 28.00 1
14 3297  28.00 1
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Elevation

Onhio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Undrained Conditions

15

10

Color Name Unit
Weight

(pcf)
. Base Preparation 130

. Silty Clay 1 119
. Silty Clay 2 122
Silty Clay 3 126

Cohesion' Phi'
(psf) ©)
0 34
2,400 0
6,000 0
7,500 0

Nominal Bearing Resistance (gn) = 28,000 psf
Factored Bearing Resistance (qr) = 18,200 psf

-70 -60 -50 -40 -30 -20

-10 0 10 20

Distance

30 40



Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated 281
Undrained - Temporary ®

40 —

-70 -60 -50 -40 -30 -20 -10

Color Name Unit
Weight
(pcf)
. Base Preparation 130
. MSE Fill 120
. Silty Clay 1 119
. Silty Clay 2 122
D Silty Clay 3 126

0 10 20 30 40

Distance

Cohesion' Phi'
(psf) )
0 34
2,000 34
2,400 0
6,000 0
7,500 0

50

60 70
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 16:55:00 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp top of prep.BEN
erson 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 30 MSEW Version 30 MSEW Version .0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Verson 3.0 MSEVW Version 30 MSEW Version 30 MSEW Version 30 MSEWY Version 3.0 MSEW Version 30 MSEW Version 30 MSEW Version .0 MSEW Version .0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Short Term (Undrained) - Temporary - Top of
Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp top of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 16:55:00 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp top of prep.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, € equiv. 0.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =42.16 N y=41.06
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 16:55:00 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp top of prep.BE
! .0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 10 15 20 25 30 [ft]
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 16:55:00 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp top of prep.BEN
rsion 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 vise MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 2.26, factored bearing load = 8326 Ib/ft.
Foundation Interface: Direct sliding, CDR = 1.913, Eccentricity, e/L =0.1531, CDR-overturning = 3.27

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Short Term (Undrained) - Temporary - Bottom
of Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp bot of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 17:01:43 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp bot of prep.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 4000.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 17:01:43 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp bot of prep.BE
! .0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 40.24 [ft] { Embedded depth is E = 5.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 1520 25 30 [f{]
[ ]
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 17:01:43 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 temp bot of prep.BEN
ion 20 Mse MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 vise MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.49, factored bearing load = 8981 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.829, Eccentricity, e/L =0.1680, CDR-overturning = 2.98

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00
2 344 31.00
3 5091 31.00
4 837 31.00
5 10.83 31.00
6 1329 31.00
7 1575 31.00
8 1821  31.00
9 20.67 31.00
10 23.13 31.00
11 2559  31.00
12 28.05 31.00
13 3051 31.00
14 3297 31.00
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Present Date/Time: Mon Apr 18 10:30:31 2022 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp top of prep.BEN
erson 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 30 MSEW Version 30 MSEW Version .0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Verson 3.0 MSEW Version 30 MSEW Version 30 MSEW Version 3.0 MSEW Version 30 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Short Term (Undrained) - Temporary - Top
of Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp top of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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Present Date/Time: Mon Apr 18 10:30:31 2022 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp top of prep.BEN
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 130.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, € equiv. 0.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =42.16 N y=41.06
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:30:31 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp top of prep.BE
? ! o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 2.77, factored bearing load = 8567 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.962, Eccentricity, e/L = 0.1460, CDR-overturning = 3.42

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 33.00 1
2 344 33.00 1
3 5091 33.00 1
4 837 33.00 1
5 10.83 33.00 1
6 1329 33.00 1
7 1575 33.00 1
8 1821  33.00 1
9 20.67 33.00 1
10 23.13 33.00 1
11 2559  33.00 1
12 28.05 33.00 1
13 3051 33.00 1
14 3297 33.00 1
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Short Term (Undrained) - Temporary -
Bottom of Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp bot of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 2400.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:55:09 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 temp bot of prep.BE
? ! o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 41.90 [ft] { Embedded depth is E = 5.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015202530 [ft]
————
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis , factored bearing load = 9200 Ib/ft?.
Foundation Interface: Direct sliding, CDR = 1.347, Eccentricity, e/L =0.1597, CDR-overturning = 3.13

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 33.00 1
2 344 33.00 1
3 5091 33.00 1
4 837 33.00 1
5 10.83 33.00 1
6 1329 33.00 1
7 1575 33.00 1
8 1821  33.00 1
9 20.67 33.00 1
10 23.13 33.00 1
11 2559  33.00 1
12 28.05 33.00 1
13 3051 33.00 1
14 3297 33.00 1
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104 Color Name Unit Cohesion' Phi'
Bridge 16 Rear Abutment Weight  (psf) ©)
MSE Wall Bearing Capacity (pcf)
Lawrence Co., OH . Base Preparation 130 0 34
Note: The results of the analysis shown here are based on available )
subsurface information, soil properties, and profile information. . Silty Clay 1 119 2,400 0
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. . Silty Clay 2 122 6,000 0
No warranties can be made regarding the continuity of subsurface conditions.
Global Stability - Foundation Prep Saturated D Silty Clay 3 126 7,500 0

Bearing Capacity for Temp Facing
Undrained Conditions

15

Nominal Bearing Resistance (qn) = 25,500 psf
10 Factored Bearing Resistance (qr) = 16,575 psf
5
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 10:36:35 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp top of prep.BENp
ersion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Verson MSEW: Version MSEW Version MSE\W* Version MSEW- Version MSEW+ Version MSEW+ Version MSEW- Version MSEW- Verson MSEW' Version MSEW- Version MSEW# Verson MSEW: Version MSEW Version MSEW-

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary - Top of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp top of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 10:36:35 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp top of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW* Version MSEW Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 130.0 1b/ft 2
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, ¢ cquiv. 0.0 lb/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 0.00 Ny=11.49

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 10:36:35 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp top of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW# Version MSEW+ Version MSEW- Version MSEW* Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Version MSEW:* Version MSEW Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 10:36:35 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp top of prep.BENp
F\W- Version MSFW* Version MSEW:

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW+ MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW: Version MSEW:+ MSEW* Veorsion MSFW: Version MSEW* Version MSEW: M

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 7967 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.834, Eccentricity, e/L =0.1656, CDR-overturning = 3.02

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00

O 01NNk WN—
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Version MSEW-+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Color Name Unit Cohesion' Phi'

. : Weight (psf) ©)
Ohio Dept. of Transportation (pcf)
SR 7 over CR 104 .
Bridge 16 Fwd Abutment - Wing Wall || BasePreparation 130 0 34
MSE Wall Bearing Capacity Sj
ity Clay 1 122 4,000 0
Lawrence Co., OH . vy
Note: The results of the analysis shown here are based on available . Silty Clay 2 127 6,500 0
subsurface information, soil properties, and profile information.
The drawing depicts approximate subsurface conditions based on provided D Silty Clay 3 127 4,500 0
drawing information and specific borings at the time of analysis.
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 3,500 0
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 4,000 0

Undrained Conditions

15

Applied Bearing Resistance= 20,700 psf
10 Factored Bearing Resistance = 13,455 psf

.00

<J

-10

15 —

Elevation

20

w\””“\
25 |—
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 11:04:13 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp bot of prep.BENp
rsion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Verson MSEW: Version MSEW Version MSE\W* Version MSEW- Version MSEW+ Version MSEV+ Version MSEW- Version MSEW- Verson MSEW' Version MSEW- Version MSEW# Verson MSEW: Version MSEW# Version MSEW:

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Sun May 19 11:04:13 2024

Bridge 16 - Fwd Abutment

C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW+ Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 4000.0 Ib/ft ?

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.17

SEISMICITY

Not Applicable

N y=0.00

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 11:04:13 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW# Version MSEW+ Version MSEW- Version MSEW* Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Version MSEW:* Version MSEW+ Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 25 30 [ft]
\ \
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 11:04:13 2024 C:\....Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 temp bot of prep.BENp
s MsEwe

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V SEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW: Version MSEW:+ MSEW* Veorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.25, factored bearing load = 8662 1b/ft*.
Foundation Interface: Direct sliding, CDR = 1.749, Eccentricity, e/L =0.1828, CDR-overturning = 2.73

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00

O 01NNk WN—
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary - Top of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp top of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+

Bridge 16 - Rear Abutment Page 1 of 5
Copyright © 1998-2023 ADAMA Engineering, Inc. License number MSEW-401407




Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 11:08:31 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp top of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 130.0 1b/ft 2
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, ¢ cquiv. 0.0 lb/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 0.00 Ny=11.49

SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 11:08:31 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp top of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW# Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW: Version MSEW- Version MSEW:* Version MSEW Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10152025 30 [ft]
\ \
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 11:08:31 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp top of prep.BENp
o MSEW* Version MSEW' Version MSEW+

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW:

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8554 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.762, Eccentricity, e/L =0.1802, CDR-overturning = 2.78

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
13 3051  28.00
14 3297  28.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Undrained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight  (psf) ®)
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 2,400 0
. Silty Clay 2 122 6,000 0
Silty Clay 3 126 7,500 0

Applied Bearing Resistance = 28,000 psf
Factored Bearing Resistance = 18,200 psf
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fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Ver MSEW+ Version MSEW+ Version MSEW+ Version MSEW- ISEW- ISEW SEW SEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 11:26:52 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp bot of prep.BENp
ersion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Version MSEW: Version MSEW Version MSE\Ws Version MSEW- Version MSEW+ Version MSEV+ Version MSEW: Version MSEW- Verson MSEW' Version MSEW- Version MSEW# Verson MSEW- Version MSEW# Version MSEW-

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Temporary - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 11:26:52 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 2400.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc=4.11 N y=0.00

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 11:26:52 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW# Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW: Version MSEW- Version MSEW:* Version MSEW- Version MSEW+ Verson MSEW: Version MSEW# Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=135.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 2530 [ft]
\ \
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 11:26:52 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 temp bot of prep.BENp
o MsEwe

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 9303 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.284, Eccentricity, e/L =0.1982, CDR-overturning = 2.52

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
13 3051  28.00
14 3297  28.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Undrained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight  (psf) ®)
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 2,400 0
. Silty Clay 2 122 6,000 0
Silty Clay 3 126 7,500 0

Applied Bearing Resistance = 28,000 psf
Factored Bearing Resistance = 18,200 psf

-70 -60 -50 -40 -30 -20
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ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 11:21:47 2022 C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp.BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Fwd Abutment - Long Term (Drained) - Temporary

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... -Fwd-LT-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 11:21:47 2022 C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 19.32 N y=9.44
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 11:21:47 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp.BE
Y 0

Version 3.0 MSE! 1 Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 10 15 20 25 30 [ft]
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 11:21:47 2022 C:\.....Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 vise MSEW Version 3.0 MSEW Version .0 MSEW Version 2.0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8326 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.357, Eccentricity, e/L =0.1531, CDR-overturning = 3.27

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
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Color Name Unit Cohesion' Phi'

Weight (psf) @)
(pcf)
gg'g E\?grt'é)é ':Iirdailsportatlon . Base Preparation 130 0 34
Bridge 16 Fwd -Abutment' . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity
Lawrence Co., OH . Silty Clay 2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Nominal Bearing Resistance (qn) = 14,400 psf
10 Factored Bearing Resistance (qr) = 9360 psf
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Elevation

Color Name Unit Cohesion' Phi'

Weight (psf) °)
(pcf)
) _ . Embankment Fill 125 250 26
Ohio Dept. of Transportation
SR 7 over CR 104 . Foundation Prep 130 0 34
Bridge 16 Fwd Abutment ] wsEFi 120 3000 34
MSE Wall Stability Analysis '
Lawrence Co., OH D Retained Fill 120 0 30
Note: The results of the analysis shown here are based on available :
subsurface information, soil properties, and profile information. . Silty Clay 1 122 150 24
The drawing depicts approximate subsurface conditions based on provided .
drawing information and specific borings at the time of analysis. . Sity Clay 2 127 175 25
No warranties can be made regarding the continuity of subsurface conditions. D Sity Clay 3 196 150 24
Global Stability - Foundation Prep Saturated .M
Drained Conditions - Temporary D Silty Clay 4 119 150 23
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fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW rsion MSEW-+ Version MSEW+ Version MSEW- Version MSEW-+ Version MSEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 12:28:49 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-LT-b16 temp.BEN
rsion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Verson MSEW: Version MSEW Version MSEW: Version MSEW- Version MSEW+ Version MSEV+ Version MSEW- Version MSEW- Verson MSEW: Version MSEW- Version MSEW+ Verson MSEW: Version MSEW# Version MSEW-

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Temporary
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... WING-LT-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+

Bridge 16 - Fwd Abutment Page 1 of 5
Copyright © 1998-2023 ADAMA Engineering, Inc. License number MSEW-401407




Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 12:28:49 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-LT-b16 temp.BEN

ersion MSEW'+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.62 N y=3.09

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 12:28:49 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 temp.BEN
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Version MSEW: Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Verson MSEW: Version MSEW+ Version MSEW# Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \

Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW - Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 12:28:49 2024 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 temp.BEN
o

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Vorsion MSFW: Version MSEW+

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 7967 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.307, Eccentricity, e/L =0.1656, CDR-overturning = 3.02

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00

O 01NNk WN—
= e e e e e b e e

Version MSEW-+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Color Name Unit Cohesion' Phi'

Weight (psf) )
_ _ (pch)
(S)Iglg (I)Dvegrt'coé IginSportatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment - Wing Wall -
. . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity . ty Clay
Lawrence Co., OH ] sityClay2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. . D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Nominal Bearing Resistance (gn) = 13,700 psf
10 Factored Bearing Resistance (qr) = 8905 psf

.00

J

-10

-15 —

Elevation

20

-25 |—

-70 -60 -50 -40 -30 -20 -10 0 10 20 30 40
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Fwd Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated 1.87
Drained - Temporary L

40 —

20 —

10 —

Color Name Unit Cohesion' Phi'
Weight (psf) )
(pcf)

B Base 130 0 34

Preparation

] MSEFil 120 2,000 34

B sityClay1 122 150 24

O sityClay2 127 175 25

[] sityClay3 127 150 24

[] sSityClay4 119 150 23
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ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:24:28 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp.BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Rear Abutment - Long Term (Drained) - Temporary

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... REAR-LT-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:24:28 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 18.05 N y=8.20
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:24:28 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp.BE
! 0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:24:28 2022 C:\.....rive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 2.0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8567 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.327, Eccentricity, e/L = 0.1460, CDR-overturning = 3.42

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 33.00 1
2 344 33.00 1
3 5091 33.00 1
4 837 33.00 1
5 10.83 33.00 1
6 1329 33.00 1
7 1575 33.00 1
8 1821  33.00 1
9 20.67 33.00 1
10 23.13 33.00 1
11 2559  33.00 1
12 28.05 33.00 1
13 3051 33.00 1
14 3297 33.00 1
Bridge 16 - Rear Abutment Page 4 of 5
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Elevation

Ohio Dept. of Transportation
SR 7 over CR 104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temp Facing
Drained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight (psf) ®
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 150 23
. Silty Clay 2 122 175 25
D Silty Clay 3 126 175 26

Nominal Bearing Resistance (qn) = 17,700 psf
Factored Bearing Resistance (qr) = 11,505 psf
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Ohio Dept. of Transportation (pcf)
SR 7 over CR 104 . Embankment Fill 125 250 26
Bridge 16 Rear Abutment _
MSE Wall Stability Analysis Bl FoundationPrep 130 0 A
Lawrence Co., OH [[] MsEFil 120 3,000 34
Note: The results of the analysis shown here are based on available ) .
subsurface information, soil properties, and profile information. D Retained Fill 120 0 30
The drawing depicts approximate subsurface conditions based on provided )
drawing information and specific borings at the time of analysis. ] sityClay1 119 150 23
No warranties can be made regarding the continuity of subsurface conditions. 1.50 ]
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Present Date/Time: Mon Apr 18 10:35:29 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp.BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Temporary
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... WING-LT-b16 temp.BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:35:29 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 4.32 N y=2.90
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:35:29 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp.BEN
! 1500 3.0 Wl 2 o

Version 3.0 MSE! 1 Version 3.0 MSE! rsion 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H = 33.40 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:35:29 2022 C:\.....- Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp.BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8554 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.197, Eccentricity, e/L =0.1802, CDR-overturning = 2.78

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 28.00 1
2 344 28.00 1
3 5091 28.00 1
4 837 28.00 1
5 10.83 28.00 1
6 1329 28.00 1
7 1575 28.00 1
8 1821  28.00 1
9 20.67 28.00 1
10 23.13 28.00 1
11 2559  28.00 1
12 28.05 28.00 1
13 3051 28.00 1
14 3297  28.00 1
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Elevation

Onhio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Drained Conditions

15

10

Color Name

. Base Preparation

. Silty Clay 1
. Silty Clay 2
Silty Clay 3

Nominal Bearing Resistance (gn) = 15,900 psf
Factored Bearing Resistance (qr) = 10,335 psf

Unit
Weight
(pcf)
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(psf)
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175
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated

; 1.92
Drained - Temporary o

40
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Color Name Unit Cohesion' Phi'

Weight (psf) ©
(pcf)

. Base Preparation 130 0 34

. MSE Fill 120 2,000 34

. Silty Clay 1 119 150 23

. Silty Clay 2 122 175 25

D Silty Clay 3 126 175 26
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 14:16:40 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp top of prep.BEN
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Long Term (Drained) - Temporary - Top of
Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp top of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 14:16:40 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp top of prep.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, € equiv. 0.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =42.16 N y=41.06
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 14:16:40 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\.....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp top of prep.BE!
! 0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 10 15 20 25 30 [ft]
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 14:16:40 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp top of prep.BEN
rsion 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 2.26, factored bearing load = 8326 Ib/ft.
Foundation Interface: Direct sliding, CDR = 1.913, Eccentricity, e/L =0.1531, CDR-overturning = 3.27

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 14:18:51 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp bot of prep.BEN
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Long Term (Drained) - Temporary - Bottom of
Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp bot of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 14:18:51 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp bot of prep.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 19.32 N y=9.44
SEISMICITY

Not Applicable
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 14:18:51 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\.....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp bot of prep.BE!
! 0 MSEW Vi o

Version 3.0 MSE! Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MsE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 40.24 [ft] { Embedded depth is E = 5.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 1520 25 30 [f{]
[ ]
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 14:18:51 2022 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 temp bot of prep.BEN
rsion 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Factored bearing load = 8981 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.293, Eccentricity, e/L =0.1680, CDR-overturning = 2.98

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
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Using the Limit Equilibrium Bearing
Capacity analysis below:

Bearing Capacity CDR =
9360/8981 = 1.04
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Color Name Unit Cohesion' Phi'

Weight (psf) @)
(pcf)
gg'g E\?grt'é)é ':Iirdailsportatlon . Base Preparation 130 0 34
Bridge 16 Fwd -Abutment' . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity
Lawrence Co., OH . Silty Clay 2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Nominal Bearing Resistance (qn) = 14,400 psf
10 Factored Bearing Resistance (qr) = 9360 psf
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Long Term (Drained) - Temporary - Top of
Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp top of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:26:36 2022 C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp top of prep.BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 130.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, € equiv. 0.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =42.16 N y=41.06
SEISMICITY

Not Applicable
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:26:36 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp top of prep.BE!
? ! o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 2.77, factored bearing load = 8567 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.962, Eccentricity, e/L = 0.1460, CDR-overturning = 3.42

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 33.00 1
2 344 33.00 1
3 5091 33.00 1
4 837 33.00 1
5 10.83 33.00 1
6 1329 33.00 1
7 1575 33.00 1
8 1821  33.00 1
9 20.67 33.00 1
10 23.13 33.00 1
11 2559  33.00 1
12 28.05 33.00 1
13 3051 33.00 1
14 3297 33.00 1
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Long Term (Drained) - Temporary - Bottom
of Foundation Prep

Company's information:

Name: Stantec

Street:
Cincinnati, OH
Telephone #:
Fax #:
E-Mail:
Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... temp bot of prep.BEN

Original date and time of creating this file: Wed Apr 22 11:20:31 2020
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using METAL STRIPS as reinforcing material.
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 18.05 N y=8.20
SEISMICITY

Not Applicable
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:51:08 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 temp bot of prep.BE!
? ! o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 41.90 [ft] { Embedded depth is E = 5.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015202530 [ft]
————
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 9200 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.267, Eccentricity, e/L =0.1597, CDR-overturning = 3.13

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 33.00
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Using the Limit Equilibrium Bearing
Capacity analysis below:

Bearing Capacity CDR =
11505/9200 = 1.25
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Elevation

Ohio Dept. of Transportation
SR 7 over CR 104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temp Facing
Drained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight (psf) ®
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 150 23
. Silty Clay 2 122 175 25
D Silty Clay 3 126 175 26

Nominal Bearing Resistance (qn) = 17,700 psf
Factored Bearing Resistance (qr) = 11,505 psf
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 12:44:17 2024 C:\....Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-LT-b16 temp top of prep.BENp
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Wing Wall - Long Term (Drained) - Temporary - Top of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp top of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 12:44:17 2024 C:\....Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-LT-b16 temp top of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 130.0 1b/ft 2
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, ¢ cquiv. 0.0 lb/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 0.00 Ny=11.49

SEISMICITY

Not Applicable
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 7967 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.834, Eccentricity, e/L =0.1656, CDR-overturning = 3.02

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
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Color Name Unit Cohesion' Phi'

Weight (psf) )
_ _ (pcf)
(S)IQI;) Efg,tbcg '{Binspoﬂatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment - Wing Wall :
. . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity . ty Clay
Lawrence Co., OH I SsityClay2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. _ D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Applied Bearing Resistance = 13,700 psf
10 Factored Bearing Resistance = 8905 psf
5
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Wing Wall - Long Term (Drained) - Temporary - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 12:51:36 2024 C:\....Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-LT-b16 temp bot of prep.BENp
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.62 N y=3.09

SEISMICITY

Not Applicable
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 25 30 [ft]
\ \
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8662 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.242, Eccentricity, e/L =0.1828, CDR-overturning = 2.73

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
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Color Name Unit Cohesion' Phi'

Weight (psf) )
_ _ (pcf)
(S)IQI;) Efg,tbcg '{Binspoﬂatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment - Wing Wall :
. . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity . ty Clay
Lawrence Co., OH I SsityClay2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. _ D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Temporary Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Applied Bearing Resistance = 13,700 psf
10 Factored Bearing Resistance = 8905 psf
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PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Temporary - Top of Prep
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... emp top of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 130.0 1b/ft 2
Equivalent internal angle of friction, Dequiv. 34.0°
Equivalent cohesion, ¢ cquiv. 0.0 lb/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 0.00 Ny=11.49

SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 12:58:16 2024 C:\.....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp top of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW# Version MSEW+ Version MSEW- Version MSEW* Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW Version MSEW* Version MSEW: Version MSEW- Verson MSEW:* Version MSEW+ Version MSEW+ Verson MSEW: Version MSEW Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10152025 30 [ft]
\ \
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Present Date/Time: Sun May 19 12:58:16 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp top of prep.BENp
e v MSEW* Version MSEW' Version MSEW:

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V SEW MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW: Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW:

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8554 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.762, Eccentricity, e/L =0.1802, CDR-overturning = 2.78

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
13 3051  28.00
14 3297  28.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Drained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight  (psf) ®)
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 150 23
. Silty Clay 2 122 175 25
Silty Clay 3 126 175 26

Applied Bearing Resistance = 15,900 psf
Factored Bearing Resistance = 10,335 psf
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MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Sun May 19 13:01:29 2024

MSEW+ Version MSEW+ Version MSEW-+ Version

MSEW- ISEW- ISEW ISEW ISEW+

Bridge 16 - Rear Abutment

C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp bot of prep.BENp

ersion MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW- Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW: Version MSEW* Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Wing Wall - Long Term (Drained) - Temporary - Bottom of

Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... emp bot of prep.BENp

Original date and time of creating this file:

PROGRAM MODE:

Wed Apr 22 11:20:31 2020

ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 13:01:29 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.32 Ny=2.90

SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 13:01:29 2024 C:\....uments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 temp bot of prep.BENp
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=135.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 2530 [ft]
\ \
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Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V SEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW: Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 9303 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.140, Eccentricity, e/L =0.1982, CDR-overturning = 2.52

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 28.00
3.44 28.00
591 28.00
8.37 28.00
10.83  28.00
13.29  28.00
15.75  28.00
18.21  28.00
20.67  28.00
10 23.13  28.00
11 2559  28.00
12 28.05 28.00
13 3051  28.00
14 3297  28.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Temporary Facing
Drained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight  (psf) ®)
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 150 23
. Silty Clay 2 122 175 25
Silty Clay 3 126 175 26

Applied Bearing Resistance = 15,900 psf
Factored Bearing Resistance = 10,335 psf
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 12:32:37 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 final. BEN
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Fwd Abutment - Short Term (Undrained) - Final

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... Fwd-ST-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 12:32:37 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 final. BEN
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 4000.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 12:32:37 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Fwd Abutment

C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 final.BE
! Y 0

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 10 15 20 25 30 [ft]
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Present Date/Time: Mon Apr 18 12:32:37 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-ST-b16 final. BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 vise MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.68, factored bearing load = 7967 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 2.098, Eccentricity, e/L =0.1272, CDR-overturning = 3.93

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 34.00 1
2 344 34.00 1
3 5091 34.00 1
4 837 34.00 1
5 10.83 34.00 1
6 1329 34.00 1
7 1575 34.00 1
8 1821 34.00 1
9 20.67 34.00 1
10 2313 34.00 1
11 2559  34.00 1
12 28.05 34.00 1
13 3051 34.00 1
14 3297 34.00 1
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Elevation

Color Name Unit Cohesion'
Weight (psf)
(pcf)
) ) . Embankment Fill 125 250

Ohio Dept. of Transportation
SR 7 over CR 104 . Foundation Prep 130 0
Bridge 16 Fwd Abutment o] wseFl 120 4000
MSE Wall Stability Analysis '
Lawrence Co., OH | | RetainedFil 120 0
Note: The results of the analysis shown here are based on available ;
subsurface information, soil properties, and profile information. . Sity Clay 1 122 4,000
The drawing depicts approximate subsurface conditions based on provided .
drawing information and specific borings at the time of analysis. . Silty Clay 2 127 6,500
No warranties can be made regarding the continuity of subsurface conditions. D Sitty Clay 3 126 4500
Global Stability - Foundation Prep Saturated .M ,
Unrained Conditions - Temporary D Silty Clay 4 119 3,500

40

fJ.J.J.J'.JiJ!.J.J'. J'.J'.Jl.ll.ll.l. v v 4 ¢
4 Y Yy Y Yy Y Yy

30

20

10

0

-10

-20 —

goE======- (O eSS S Sss e s SEeecees QR Ees s S e s e S s e B e

-80 -70 -60 -50 -40 -30 -20 -10 0 10 20 30 40

Distance

50

Phi'
©)
26
34

34

30



fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW rsion MSEW-+ Version MSEW+ Version MSEW- Version MSEW-+ Version MSEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 10:12:23 2024 C:\.....c\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 final. BEN
ersion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Version MSEW: Version MSEW Version MSE\W: Version MSEW- Version MSEW+ Version MSEV+ Version MSEW: Version MSEW- Verson MSEW' Version MSEW- Version MSEW# Version MSEW: Version MSEW# Version MSEW:

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Wing Wall - Short Term (Undrained) - Final
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... ING-ST-b16 fina. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 10:12:23 2024 C:\.....c\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 final. BEN

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 4000.0 Ib/ft ?

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.17 N y=0.00

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 10:12:23 2024 C:\.....c\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-ST-b16 fina. BEN
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW: Version MSEW- Version MSEW:* Version MSEW+ Version MSEW# Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \

Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW - Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 10:12:23 2024 C:\.....c\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd WING-ST-b16 final. BEN
s u v

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V SEW EW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Vorsion MSFW: Version MSEW+

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.44, factored bearing load = 7558 1b/ft*.
Foundation Interface: Direct sliding, CDR = 2.031, Eccentricity, e/L =0.1351, CDR-overturning = 3.70

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00

O 01NNk WN—
e e

Version MSEW-+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Fwd Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated 2.37
Undrained - Final o

40 —

20 —

10 —

Color Name Unit Cohesion' Phi'
Weight (psf) °)
(pcf)

B Base 130 0 34

Preparation

[l  MSEFil 120 2,000 34

B SityClay1 122 4,000 0

[ sityClay2 127 6,500 0

[] SityClay3 127 4,500 0

[] SityClay4 119 3,500 0

y [ !

-30
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:31:47 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final. BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Rear Abutment - Short Term (Undrained) - Final

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... EAR-ST-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:31:47 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final. BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 2400.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =5.14 N y=0.00
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:31:47 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final. BEN
! Y A o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 M: ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:31:47 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final. BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8235 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.612, Eccentricity, e/L =0.1227, CDR-overturning = 4.08

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 36.00 1
2 344 36.00 1
3 5091 36.00 1
4 837 36.00 1
5 10.83 36.00 1
6 1329 36.00 1
7 1575 36.00 1
8 1821  36.00 1
9 20.67 36.00 1
10 23.13 36.00 1
11 2559  36.00 1
12 28.05 36.00 1
13 3051 36.00 1
14 3297 36.00 1
Bridge 16 - Rear Abutment Page 4 of 5
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Elevation

Ohio Dept. of Transportation
SR 7 over CR 104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Undrained Conditions

15

10

-80 -70 -60 -50 -40 -30

Dist

Color Name Unit Cohesion' Phi'
Weight (psf) )
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 2,400 0
. Silty Clay 2 122 6,000 0
D Silty Clay 3 126 7,500 0

Nominal Bearing Resistance (qn) = 25,700 psf
Factored Bearing Resistance (qr) = 16,705 psf

-20 -10 0 10 20 30 40

ance



Elevation

Color Name Unit Cohesion' Phi'

. . Weight  (psf) ©)
Ohio Dept. of Transportation (pcf)
SR 7 over CR 104 Embankment Fill 125 2500 0
Bridge 16 Rear Abutment _
MSE Wall Stability Analysis Foundation Prep 130 0 34
Lawrence Co., OH MSE Fill 120 3,000 34
Note: The results of the analysis shown here are based on available ) )
subsurface information, soil properties, and profile information. Retained Fill 120 0 30
The drawing depicts approximate subsurface conditions based on provided ]
drawing information and specific borings at the time of analysis. Silty Clay 1 119 2,400 0
No warranties can be made regarding the continuity of subsurface conditions. 214

o= Silty Clay 2 122 6,000 0

Global Stability - Normal Groundwater
Undrained Conditions - Final Silty Clay 3 126 7,500 0
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:38:36 2022 C:\..... Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final. BEN
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Wing Wall - Short Term (Undrained) - Final

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... ING-ST-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, € equiv. 2400.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc =4.11 N y=0.00
SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:38:36 2022
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Bridge 16 - Rear Abutment

C:\..... Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final. BEN
Y 1500 30 Wl Y o

Version 3.0 MSE! 1 Version 3.0 MSE! rsion 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H = 33.40 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8065 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.568, Eccentricity, e/L =0.1470, CDR-overturning = 3.40

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Undrained Conditions
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Color Name Unit
Weight
(pcf)
. Base Preparation 130
. Silty Clay 1 119
. Silty Clay 2 122
Silty Clay 3 126

Cohesion' Phi'
(psf) ©)
0 34
2,400 0
6,000 0
7,500 0

Nominal Bearing Resistance (gn) = 25,500 psf
Factored Bearing Resistance (qr) = 16,575 psf
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.
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PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Short Term (Undrained) - Final - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 4000.0 Ib/ft ?

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =5.14 N y=0.00

SEISMICITY

Not Applicable
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 40.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H=137.24 ft }
Soil in front of wall is Horizontal.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015202530 [ft]
\ \
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.56, factored bearing load = 8544 1b/ft*.
Foundation Interface: Direct sliding, CDR = 2.006, Eccentricity, e/L =0.1397, CDR-overturning = 3.58

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 34.00
3.44 34.00
591 34.00
8.37 34.00
10.83  34.00
13.29  34.00
15.75  34.00
18.21 34.00
20.67  34.00
10 23.13  34.00
11 2559  34.00
12 28.05 34.00
13 30.51 34.00
14 3297 34.00
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Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Final - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 4000.0 Ib/ft ?

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.17

SEISMICITY

Not Applicable

N y=0.00
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Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW# Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Vrsion MSEW- Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Verson MSEW:* Version MSEW+ Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 25 30 [ft]
\ \
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 13:49:26 2024 C:\....aw-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd WING-ST-b16 final bot of prep.BENp
MSEWs

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW+ MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSEW* Veorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, CDR = 1.33, factored bearing load = 8157 1b/ft*.
Foundation Interface: Direct sliding, CDR = 1.937, Eccentricity, e/L =0.1491, CDR-overturning = 3.35

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00
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fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Ver MSEW+ Version MSEW+ Version MSEW+ Version MSEW- ISEW- ISEW SEW SEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 13:57:34 2024 C:\....\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final bot of prep.BENp
rsion MSEW+ Verson MSEW- Version MSEW- Version MSEW+ Verson MSEW+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Version MSEW: Version MSEW Version MSE\W* Version MSEW- Version MSEW+ Version MSEV+ Version MSEW- Version MSEW- Verson MSEW' Version MSEW- Version MSEW+ Version MSEW: Version MSEW# Version MSEW-

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Short Term (Undrained) - Final - Bottom of
Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 13:57:34 2024 C:\....\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 2400.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =5.14 N y=0.00

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 13:57:34 2024 C:\....\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW* Verson MSEW: Version MSEW Version MSEW# Version MSEW: Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Version MSEW:* Version MSEW+ Version MSEW# Verson MSEW: Version MSEW# Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 41.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H=138.90 ft }
Soil in front of wall is Horizontal.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 1015202530 [ft]
™ ™ ™
o Ve NS Vo NSEWT Ve SEW Ve VT Verion VSR oy MSEWT ey SENT Ve VST VerionWSEN Ve NSEW T e MSEWT Ve NS Verion NSEW T Ve NSEW Ve MW Voo NSEW T Ve NSEW - Ve SEN Ve VST Verion NSRS Ve WSEW T Ve MSENT Ve VST
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 13:57:34 2024 C:\.....\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\MSEW-REAR-ST-b16 final bot of prep.BENp
o MsEwe

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Version MSEW* Version MSEW- Vorsion MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8800 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.469, Eccentricity, e/L =0.1342, CDR-overturning = 3.73

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 36.00
3.44 36.00
591 36.00
8.37 36.00
10.83  36.00
1329  36.00
15.75  36.00
18.21 36.00
20.67  36.00
10 23.13  36.00
11 2559  36.00
12 28.05 36.00
13 30.51 36.00
14 3297 36.00
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Elevation

Ohio Dept. of Transportation
SR 7 over CR104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Undrained Conditions

15

10

Color Name Unit
Weight
(pcf)
. Base Preparation 130
. Silty Clay 1 119
. Silty Clay 2 122
D Silty Clay 3 126

Cohesion’

(psf)

2,400
6,000

7,500

Applied Bearing Resistance = 25,700 psf
Factored Bearing Resistance = 16,705 psf

Phi'
©)
34
0

0

0

Distance



fersion MSEW+ Version MSEW+ Version MSEW+ Version MSEW MSEW MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Vers

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Sun May 19 14:05:29 2024

MSEW+ Version MSEW+ Version MSEW-+ Version

MSEW- ISEW- ISEW ISEW ISEW+

Bridge 16 - Rear Abutment

C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final bot of prep.BENp

ersion MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW- Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Wing Wall - Short Term (Undrained) - Final - Bottom of

Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name:

C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp

Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE:

ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 14:05:29 2024 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW+ Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 0.0°
Equivalent cohesion, ¢ cquiv. 2400.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc=4.11 N y=0.00

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 14:05:29 2024 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW* Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Verson MSEW'* Version MSEW+ Version MSEW+ Verson MSEW: Version MSEW# Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=135.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 2530 [ft]
\ \
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 14:05:29 2024 C:\....ments\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-ST-b16 final bot of prep.BENp
MSEWs

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW+ MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ MSEW* Veorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - seel imit equilibrium analysis, factored bearing load = 8700 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.421, Eccentricity, e/L =0.1617, CDR-overturning = 3.09

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00
13 30.51 31.00
14 3297 31.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Undrained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight (psf) )
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 2,400 0
. Silty Clay 2 122 6,000 0
Silty Clay 3 126 7,500 0

Applied Bearing Resistance = 25,500 psf
Factored Bearing Resistance = 16,575 psf

-70 -60 -50 -40 -30 -20
Distance

-10 0 10 20 30 40
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
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ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Fwd Abutment - Long Term (Drained) - Final

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... Fwd-LT-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 12:02:31 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 final. BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 19.32 N y=9.44
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Mon Apr 18 12:02:31 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 final.BE!

‘Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSE! 1 Version 3.0 MSE! Version 3.0 MSE! 1 Version 3.0 MSE! ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 38.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 35.24 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
[ ]

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version30
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Mon Apr 18 12:02:31 2022 C:\.....tantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\Forward\MSEW-Fwd-LT-b16 final. BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 30 MSEW Version 2.0 vise MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 7967 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.488, Eccentricity, e/L =0.1272, CDR-overturning = 3.93

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 34.00 1
2 344 34.00 1
3 5091 34.00 1
4 837 34.00 1
5 10.83 34.00 1
6 1329 34.00 1
7 1575 34.00 1
8 1821 34.00 1
9 20.67 34.00 1
10 2313 34.00 1
11 2559  34.00 1
12 28.05 34.00 1
13 3051 34.00 1
14 3297 34.00 1
Bridge 16 - Fwd Abutment Page 4 of 5
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Color Name Unit Cohesion' Phi'

Weight (psf) )
_ _ (pcf)
(S)Iglg (I)Dvegrtboé IginSportatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment ;
. . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity . v Lay
Lawrence Co., OH I sity Clay 2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. . D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Final Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Nominal Bearing Resistance (gn) = 15,200 psf
10 Factored Bearing Resistance (qr) = 9880 psf

.Q0
Xy vy v v v _ v v )
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Elevation

Color Name Unit Cohesion'
Weight (psf)
(pcf)

) . . Embankment Fill 125 250
Ohio Dept. of Transportation
SR 7 over CR 104 . Foundation Prep 130 0
Bridge 16 Fwd Abutment o] wseFi 120 3000
MSE Wall Stability Analysis ‘
Lawrence Co., OH [ ] RetainedFil 120 0
Note: The results of the analysis shown here are based on available ;
subsurface information, soil properties, and profile information. . Sity Clay 1 122 150
The drawing depicts approximate subsurface conditions based on provided .
drawing information and specific borings at the time of analysis. . Silty Clay 2 127 175
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 3 - 150
Global Stability - Foundation Prep Saturated .ﬁ
Drained Conditions - Final D Silty Clay 4 119 150

20 —
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fersion MSEW-+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW rsion MSEW-+ Version MSEW+ Version MSEW- Version MSEW-+ Version MSEW+
MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 10:16:46 2024 C:\.....c\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\ForwardMSEW-Fwd WING-LT-b16 final. BEN
ersion MSEW+ Verson MSEW- Version MSEW: Version MSEW+ Verson MSEV+ Version MSEW- Version MSEW: Verson MSEW: Version MSEW- Version MSEW- Verson MSEW: Version MSEW Version MSE\W: Version MSEW- Version MSEW+ Version MSEV+ Version MSEW: Version MSEW- Verson MSEW' Version MSEW- Version MSEW# Version MSEW: Version MSEW# Version MSEW:

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Final
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... ING-LT-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW-= Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 10:16:46 2024 C:\.....c\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\ForwardMSEW-Fwd WING-LT-b16 final. BEN

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW: Version MSEW+ Version MSEW: Version MSEW+ Version MSEW Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.62 N y=3.09

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Fri May 17 10:16:46 2024 C:\.....c\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 fina. BEN
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW* Version MSEW: Version MSEW- Version MSEW:* Version MSEW+ Version MSEW# Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 35.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=131.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 10 15 20 25 30 [ft]
\ \

Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW - Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Fri May 17 10:16:46 2024 C:\.....c\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 final. BEN
s u v

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V SEW EW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Vorsion MSFW: Version MSEW+

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 7558 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.447, Eccentricity, e/L =0.1351, CDR-overturning = 3.70

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00

O 01NNk WN—
= e e e e e b e e

Version MSEW-+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW- Version MSEW= Version MSEW- Version MSEW+ Version MSEW+ Version MSEW= Version MSEW- Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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Color Name Unit Cohesion' Phi'

Weight (psf) )
(pcf)
(Sjlglg E\?grt.é)lg ':Iirda‘?sportatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment - Wing Wall . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity
Lawrence Co., OH . Silty Clay 2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Final Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Nominal Bearing Resistance (qn) = 14,600 psf
10 Factored Bearing Resistance (qr) = 9490 psf
5

.00
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Elevation

Ohio Dept. of Transportation Color Name Unit Cohesion' Phi'

Weight (psf) ©)

SR 7 over CR104 (pcf)
Bridge 16 Fwd Abutment - Wing Wall B Base 130 0 34
MSE Wall Stability Analysis Preparation
Lawrence Co., OH [0 WMSEFil 120 2000 34
Note: The results of the analysis shown here are based on available @ sityClay1 122 150 24
subsurface information, soil properties, and profile information. O sityclay2 127 175 25
The drawing depicts approximate subsurface conditions based on provided .

drawing information and specific borings at the time of analysis. ] sityClay3 127 150 24
No warranties can be made regarding the continuity of subsurface conditions. [] sSityClay4 119 150 23
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:28:20 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final. BEN

ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Rear Abutment - Long Term (Drained) - Final

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... EAR-LT-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.

ersion 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment Page 1 of 5
Copyright © 1998-2019 ADAMA Engineering, Inc. License number MSEW-301026

sion a0 se Quse Quse 0 e se Quse 0 s se Quse 0 s Quse




Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:28:20 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final. BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 18.05 N y=8.20
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:28:20 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final. BEN
! y 5 o

Version 3.0 MSE! Version 3.0 MSE! Version 3.0 M: ISEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H = 36.90 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:28:20 2022 C:\.....ive - Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final. BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 s MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8235 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.448, Eccentricity, e/L =0.1227, CDR-overturning = 4.08

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 36.00 1
2 344 36.00 1
3 5091 36.00 1
4 837 36.00 1
5 10.83 36.00 1
6 1329 36.00 1
7 1575 36.00 1
8 1821  36.00 1
9 20.67 36.00 1
10 23.13 36.00 1
11 2559  36.00 1
12 28.05 36.00 1
13 3051 36.00 1
14 3297 36.00 1
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Elevation

Ohio Dept. of Transportation
SR 7 over CR 104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Drained Conditions

15

10

Color Name Unit Cohesion' Phi'
Weight (psf) ®
(pcf)
. Base Preparation 130 0 34
. Silty Clay 1 119 150 23
. Silty Clay 2 122 175 25
D Silty Clay 3 126 175 26

Nominal Bearing Resistance (qn) = 18,800 psf
Factored Bearing Resistance (qr) = 12,220 psf

-80 -70 -60 -50 -40 -30

-20 -10 0 10 20 30 40

Distance



Elevation

Color Name Unit Cohesion' Phi'

] ] Weight (psf) ©)
Ohio Dept. of Transportation (pcf)
SR 7 over CR 104 Embankment Fill 125 250 26
Bridge 16 Rear Abutment _
MSE Wall Stability Analysis Foundation Prep 130 0 34
Lawrence Co., OH MSE Fill 120 3,000 34
Note: The results of the analysis shown here are based on available ) )
subsurface information, soil properties, and profile information. Retained Fill 120 0 30
The drawing depicts approximate subsurface conditions based on provided ]
drawing information and specific borings at the time of analysis. Silty Clay 1 119 150 23
No warranties can be made regarding the continuity of subsurface conditions. 1.56

o Silty Clay 2 122 175 25

Global Stability - Foundation Prep Saturated
Drained Conditions Final Silty Clay 3 126 175 26
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ersion 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW(3.0): Update # 14.981

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: OoDOT

Designer: DRP

Station Number: 195+56.18

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Final
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

Original file path and name: C:\Users\dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... ING-LT-b16 final. BEN
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0

MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Mon Apr 18 10:36:46 2022 C:\..... Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 final. BEN

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 30 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)
Equivalent unit weight, 7 equiv. 120.0 Ib/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, € equiv. 150.0 Ib/ft 2

Water table is at wall base elevation
LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc = 4.32 N y=2.90
SEISMICITY

Not Applicable

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Versian 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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Version 3.0 M

MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Mon Apr 18 10:36:46 2022

Version 3.0 MSE) ion 3. Version 3.0 MSE) ion 3. Version 3.0 MSE) Version 3.0 MSEW Version 3.0 MSEW Version 3.0

Bridge 16 - Rear Abutment

C:\..... Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 final. BEN
Y 1500 30 W Y o

Version 3.0 MSE! 1 Version 3.0 MSE! rsion 3.0 MSEW Version 3.0 MSEW Version

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H = 33.40 ft }

Batter, ® 0.0 [deq]

Backslope, B 0.0 [deq]

Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [lb/ft 2], and live load is 250.0 [Ib/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015 20 25 30 [ft]
[ ]

Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW/ Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEWY Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0 MSEW Version 3.0
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Mon Apr 18 10:36:46 2022 C:\..... Stantec\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR WING-LT-b16 final. BEN
o 20 wsel MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 1ise MSEW Version 3.0 MSEW Version .0 MSEW Version 20 s MSEW Version 3.0 MSEW Version 3.0 MSEW Version 20 e MSEW Version 3.0 MSEW Version .0 MSEW Version 20 1ise MSEW/ Version 3.0 MSEW Version .0 MSEW Version .0 MSEW Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8065 Ib/ft2.
Foundation Interface: Direct sliding, CDR = 1.325, Eccentricity, e/L =0.1470, CDR-overturning = 3.40

METAL STRIP CONNECTION
CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product
# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/l name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR
1 098 31.00 1
2 344 31.00 1
3 5091 31.00 1
4 837 31.00 1
5 10.83 31.00 1
6 1329 31.00 1
7 1575 31.00 1
8 1821  31.00 1
9 20.67 31.00 1
10 23.13 31.00 1
11 2559  31.00 1
12 28.05 31.00 1
13 3051 31.00 1
14 3297 31.00 1
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Drained Conditions

15

10

Color Name

. Base Preparation

. Silty Clay 1
. Silty Clay 2
Silty Clay 3

Nominal Bearing Resistance (qn) = 17,200 psf
Factored Bearing Resistance (qr) = 11,180 psf

Weight

Unit

(pcf)
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Cohesion'

(psf)

150
175

175

-70 -60 -50 -40 -30 -20

Distance
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)
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Stability Analysis
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated 230
Drained - Final )

40 —

-70 -60 -50 -40 -30 -20 -10

Distance
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Color

CHNECON
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Base Preparation

MSE Fill
Silty Clay 1
Silty Clay 2

Silty Clay 3
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40
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Weight
(pcf)
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MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Sun May 19 14:22:51 2024

MSEW+ Version MSEW+ Version MSEW-+ Version

MSEW- ISEW- ISEW ISEW ISEW+

Bridge 16 - Fwd Abutment

C:\....nts\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd-LT-b16 final bot of prep.BENp

ersion MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW:+ Version MSEW* Version MSEW+ Version MSEW'+ Version MSEW-+ Version MSEW* Version MSEW+ Version MSEW+

AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:

Bridge 16 - Fwd Abutment - Long Term (Drained) - Final - Bottom of

Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp

Original date and time of creating this file:

PROGRAM MODE:

Wed Apr 22 11:20:31 2020

ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 14:22:51 2024 C:\....nts\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd-LT-b16 final bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW+ Version MSEW-+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 19.32 Ny=9.44

SEISMICITY

Not Applicable

Version MSEW-+ Version MSEW~ Version MSEW+ Version MSEW+ Version MSEW- Version MSEW= Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW= Version MSEW+ Version MSEW- Version MSEW+ Version MSEW- Version MSEW Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 14:22:51 2024 C:\....nts\Law-7\BI6\MSEW Analyses\Revised 4-15-22\Forward\ MSEW-Fwd-LT-b16 final bot of prep.BENp
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 40.24 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H=137.24 ft }
Soil in front of wall is Horizontal.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 1015202530 [ft]
\ \
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v MsEwe

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8544 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.418, Eccentricity, e/L =0.1397, CDR-overturning = 3.58

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 34.00
3.44 34.00
591 34.00
8.37 34.00
10.83  34.00
13.29  34.00
15.75  34.00
18.21 34.00
20.67  34.00
10 23.13  34.00
11 2559  34.00
12 28.05 34.00
13 30.51 34.00
14 3297 34.00
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Color Name Unit Cohesion' Phi'

Weight (psf) )
_ _ (pcf)
(8)2"7) Bfg,tbcg '{Binspoﬂatlon . Base Preparation 130 0 34
Bridge 16 Fwd Abutment -
. . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity . ty Clay
Lawrence Co., OH I SsityClay2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. _ D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Final Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Applied Bearing Resistance = 15,200 psf
10 Factored Bearing Resistance = 9880 psf
5
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AASHTO 2007-2010 (LRFD)
Bridge 16 - Fwd Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Fwd Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 196+39.17

Description:
Bridge 16 - Wing Wall - Long Term (Drained) - Final - Bottom of Prep
Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
..... nal bot of prep.BENp
Original date and time of creating this file: Wed Apr 22 11:20:31 2020

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW-+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW-+

MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 14:25:56 2024 C:\....aw-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 final bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 24.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.62 N y=3.09

SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment
Present Date/Time: Sun May 19 14:25:56 2024 C:\....aw-7\B16\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 final bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW* Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW# Version MSEW- Version MSEW+ Version MSEW* Version MSEW: Version MSEW- Version MSEW:* Version MSEW+ Version MSEW# Verson MSEW: Version MSEW+ Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 37.70  [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=133.70 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 25 30 [ft]
\ \
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Fwd Abutment

Present Date/Time: Sun May 19 14:25:56 2024 C:\....aw-7\BI6\MSEW Analyses\Revised 4-15-22\Forward MSEW-Fwd WING-LT-b16 final bot of prep.BENp
MSEWs

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW+ MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Version MSEW:+ MSEW* Veorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8157 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.375, Eccentricity, e/L =0.1491, CDR-overturning = 3.35

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00
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Color Name Unit Cohesion' Phi'

Weight (psf) )
(pcf)
gg'g Ejs:' Co;'!l'lba“r.lsportatlon . Base Preparation 130 0 34
Bridge 16 Fwd .Abutment.- Wing Wall . Silty Clay 1 122 150 24
MSE Wall Bearing Capacity
Lawrence Co., OH . Silty Clay 2 127 175 25
Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information. D Silty Clay 3 127 150 24
The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis. .
No warranties can be made regarding the continuity of subsurface conditions. D Silty Clay 4 119 150 23
Global Stability - Foundation Prep Saturated .
Bearing Capacity for Final Facing D Silty Clay 5 120 150 24

Drained Conditions

15

Applied Bearing Resistance = 14,600 psf
10 Factored Bearing Resistance = 9490 psf
5
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MSEW -- Mechanically Stabilized Earth Walls

Present Date/Time: Sun May 19 14:29:02 2024

MSEW+ Version MSEW+ Version MSEW-+ Version

MSEW- ISEW- ISEW ISEW ISEW+

Bridge 16 - Rear Abutment

C:\.....\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final bot of prep.BENp

ersion MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW+ Version MSEW'+ Version MSEW Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW- Version MSEW* Version MSEW+ Version MSEW+ Version MSEW-+ Version MSEW+ Version MSEW+ Version MSEW+

AASHTO 2007-2010 (LRFD)
Bridge 16 - Rear Abutment

MSEW+: Update # 2023.21

PROJECT IDENTIFICATION

Title: Bridge 16 - Rear Abutment
Project Number: LAW-7-0370 (PID-75923)
Client: ODOT

Designer: DRP

Station Number: 195+56.18

Description:

Bridge 16 - Rear Abutment - Long Term (Drained) - Final - Bottom of

Prep

Company's information:

Name: Stantec
Street:

Cincinnati, OH
Telephone #:
Fax #:
E-Mail:

File path and name: C:\Users\Dpleiman\OneDrive - Stantec\Documents\Law-7\B1.....
.... nal bot of prep.BENp

Original date and time of creating this file:

PROGRAM MODE:

Wed Apr 22 11:20:31 2020

ANALYSIS
of a SIMPLE STRUCTURE
using METAL STRIPS as reinforcing material.
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MSEW -- Mechanically Stabilized Earth Walls

Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 14:29:02 2024 C:\....\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final bot of prep.BENp

ersion MSEW' Version MSEW+ Version MSEW:+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW- Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW* Version MSEW+ Version MSEW+ Version MSEW+ Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW Version MSEW+

SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc = 18.05 Ny=28.20

SEISMICITY

Not Applicable
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment
Present Date/Time: Sun May 19 14:29:02 2024 C:\....\Documents\Law-7\BI6\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final bot of prep.BENp
Version MSEW-+ Version MSEW+ Version MSEW: Version MSEW# Version MSEW# Version MSEW- Version MSEW* Version MSEW+ Version MSEW- Version MSEW+ Verson MSEW: Version MSEW Version MSEW+ Version MSEW: Version MSEW+ Version MSEW* Version MSEW- Version MSEW- Version MSEW:* Version MSEW+ Version MSEW+ Verson MSEW: Version MSEW# Version MSEW+

INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 41.90 [ft] { Embedded depth is E = 3.00 ft, and height above top of finished
bottom grade is H=138.90 ft }
Soil in front of wall is Horizontal.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 5 1015202530 [ft]
™ ™ ™
o Ve NS Vo NSEWT Ve SEW Ve VT Verion VSR oy MSEWT ey SENT Ve VST VerionWSEN Ve NSEW T e MSEWT Ve NS Verion NSEW T Ve NSEW Ve MW Voo NSEW T Ve NSEW - Ve SEN Ve VST Verion NSRS Ve WSEW T Ve MSENT Ve VST
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MSEW -- Mechanically Stabilized Earth Walls Bridge 16 - Rear Abutment

Present Date/Time: Sun May 19 14:29:02 2024 C:\....\Documents\Law-7\B16\MSEW Analyses\Revised 4-15-22\MSEW-REAR-LT-b16 final bot of prep.BENp
o MsEwe

Vorsion MSEW+ MSEW- Vorsion MSEW* Version MSEW: V ISEW: MSFW- Vorsion MSEW* Version MSEW: Ve ISEW: MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ MSFW- Vorsion MSEW* Version MSEW- Vorsion MSEW:+ W Vorsion MSFW: Version MSEW* Version MSEW: MSEW* Version MSFW: Version

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8800 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.382, Eccentricity, e/L =0.1342, CDR-overturning = 3.73

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 36.00
3.44 36.00
591 36.00
8.37 36.00
10.83  36.00
1329  36.00
15.75  36.00
18.21 36.00
20.67  36.00
10 23.13  36.00
11 2559  36.00
12 28.05 36.00
13 30.51 36.00
14 3297 36.00
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Elevation

Ohio Dept. of Transportation
SR 7 over CR 104

Bridge 16 Rear Abutment
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Drained Conditions
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. Base Preparation 130
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0 34
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Applied Bearing Resistance = 18,800 psf
Factored Bearing Resistance = 12,220 psf
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SOIL DATA

REINFORCED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 34.0°

RETAINED SOIL
Unit weight, vy 120.0 Ib/ft 3
Design value of internal angle of friction, ¢ 30.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, v cquiv. 120.0 1b/ft 3
Equivalent internal angle of friction, Dequiv. 23.0°
Equivalent cohesion, ¢ cquiv. 150.0 Ib/ft 2

Water table is at wall base elevation

LATERAL EARTH PRESSURE COEFFICIENTS

Ka (internal stability) = 0.2827 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)
Ka (external stability) = 0.3333 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise, eq. 17 is utilized)

BEARING CAPACITY

Bearing capacity is controlled by general shear.
Bearing capacity factors (calculated by MSEW): Nc =4.32 Ny=2.90

SEISMICITY

Not Applicable
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 39.40 [ft] { Embedded depth is E = 4.00 ft, and height above top of finished
bottom grade is H=135.40 ft }
Soil in front of the wall is inclined at 2H:1V. Hs = 6.56 ft.

Batter, ® 0.0 [deg]
Backslope, B 0.0 [deg]
Backslope rise 0.0 [ft] Broken back equivalent angle, I = 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft 2], and live load is 250.0 [1b/ft 2]

Hydrostatic water pressure exist in analysis. hwl =0.00 and hw2 = 1.00 ft.

ANALYZED REINFORCEMENT LAYOUT:

SCALE:

0 5 101520 2530 [ft]
\ \
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity - see limit equilibrium analysis, factored bearing load = 8700 1b/ft>.
Foundation Interface: Direct sliding, CDR = 1.262, Eccentricity, e/L =0.1617, CDR-overturning = 3.09

METAL STRIP CONNECTION

CDR CDR CDR Metal strip  Pullout Direct  Eccentricity | Product

# Elevation Length Type [pullout [connection [metal strip| strength resistance  sliding e/L name
[ft] [ft] # resistance] break]  strength] CDR CDR CDR

0.98 31.00
3.44 31.00
591 31.00
8.37 31.00
10.83  31.00
13.29  31.00
15.75  31.00
18.21 31.00
20.67  31.00
10 23.13  31.00
11 2559  31.00
12 28.05 31.00
13 30.51 31.00
14 3297 31.00
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Elevation

Ohio Dept. of Transportation

SR 7 over CR 104

Bridge 16 Rear Abutment - Wing Wall
MSE Wall Bearing Capacity
Lawrence Co., OH

Note: The results of the analysis shown here are based on available
subsurface information, soil properties, and profile information.

The drawing depicts approximate subsurface conditions based on provided
drawing information and specific borings at the time of analysis.

No warranties can be made regarding the continuity of subsurface conditions.

Global Stability - Foundation Prep Saturated
Bearing Capacity for Final Facing
Drained Conditions

15

10

Color Name Unit Cohesion'
Weight (psf)
(pcf)
. Base Preparation 130 0
. Silty Clay 1 19 150
. Silty Clay 2 122 175
Silty Clay 3 126 175

Applied Bearing Resistance = 17,200 psf
Factored Bearing Resistance = 11,180 psf
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Appendix G

Applicable Engineering Checklists



I. Geotechnical Design Checklists

Project: LAW-7-0370 PDP Path: NA

PID: 75923 Review Stage:  Final

Included in This

Checklist Submission
[l. Reconnaissance and Planning v

lll. A. Centerline Cuts

[ll. B. Embankments

. C. Subgrade

IV. A. Foundations of Structures v

IV. B. Retaining Wall v

V. A. Landslide Remediation

V. B. Rockfall Remediation

V. C. Wetland or Peat Remediation

V. D. Underground Mine Remediation
V. E. Surface Mine Remediation

V. F. Karst Remediation

VI. A. Soil Profile
VI. D. Geotechnical Reports v




Il. Reconnaissance and Planning Checklist

C-R-S:

LAW-7-0370 | PID: 75923

| Reviewer:

E. Kistner

Date:

6/22/2022

Reconnaissance

(Y/N/X)

Notes:

1

Based on Section 302.1 in the SGE, have the
necessary plans been developed in the following
areas prior to the commencement of the
subsurface exploration reconnaissance:

Roadway plans

Structures plans

Geohazards plans

Have the resources listed in Section 302.2.1 of
the SGE been reviewed as part of the office
reconnaissance?

Have all the features listed in Section 302.3 of
the SGE been observed and evaluated during the
field reconnaissance?

If notable features were discovered in the field
reconnaissance, were the GPS coordinates of
these features recorded?

Planning - General

(Y/N/X)

Notes:

5

In planning the geotechnical exploration
program for the project, have the specific
geologic conditions, the proposed work, and
historic subsurface exploration work been
considered?

Has the ODOT Transportation Information
Mapping System (TIMS) been accessed to find all
available historic boring information and
inventoried geohazards?

Have the borings been located to develop the
maximum subsurface information while using a
minimum number of borings, utilizing historic
geotechnical explorations to the fullest extent
possible?

Have the topography, geologic origin of
materials, surface manifestation of soil
conditions, and any other special design
considerations been utilized in determining the
spacing and depth of borings?

Have the borings been located so as to provide
adequate overhead clearance for the
equipment, clearance of underground utilities,
minimize damage to private property, and
minimize disruption of traffic, without
compromising the quality of the exploration?




Il. Reconnaissance and Planning Checklist

Planning - General (Y/N/X) |Notes:
10 Have the scaled boring plans, showing all project Borings done in 1999 and 2012.
and historic borings, and a schedule of borings in
tabular format, been submitted to the District X

Geotechnical Engineer?

The schedule of borings should present the following

information for each boring:

exploration identification number X
location by station and offset X
estimated amount of rock and soil, including
the total for each for the entire program. X
Planning — Exploration Number (Y/N/X) |Notes:

11 Have the coordinates, stations and offsets of all
explorations (borings, probes, test pits, etc.) Y
been identified?

12 Has each exploration been assigned a unique
identification number, in the following format X-
777-W-YY, as per Section 303.2 of the SGE? Y

13 When referring to historic explorations that did
not use the identification scheme in 12 above,
have the historic explorations been assigned \%

identification numbers according to Section
303.2 of the SGE?




Il. Reconnaissance and Planning Checklist

Planning — Boring Types

(Y/N/X)

Notes:

14

Based on Sections 303.3 to 303.7.6 of the SGE,
have the location, depth, and sampling
requirements for the following boring types
been determined for the project?

Check all boring types utilized for this project:

Existing Subgrades (Type A)

Roadway Borings (Type B)

Embankment Foundations (Type B1)

Cut Sections (Type B2)

Sidehill Cut Sections (Type B3)

Sidehill Cut-Fill Sections (Type B4)

Sidehill Fill Sections on Unstable Slopes (Type

B5)

Geohazard Borings (Type C)

Lakes, Ponds, and Low-Lying Areas (Type C1)

Peat Deposits, Compressible Soils, and Low
Strength Soils (Type C2)

Uncontrolled Fills, Waste Pits, and Reclaimed

Surface Mines (Type C3)

Underground Mines (C4)

Landslides (Type C5)

Rockfall (Type C6)

Karst (Type C7)

Proposed Underground Utilities (Type D)

Structure Borings (Type E)

Bridges (Type E1)

Culverts (Type E2 a,b,c)

Retaining Walls (Type E3 a,b,c)

Noise Barrier (Type E4)

CCTV & High Mast Lighting Towers
(Type E5)

Buildings and Salt Domes (Type E6)




IV.A Foundations of Structures Checklist

C-R-S:

LAW-7-0370 | PID: 75923

| Reviewer:

E. Kistner | Date: 6/22/2022

If you do not have such a foundation or structure on the project, you do not have to fill out this checklist.

Soil and Bedrock Strength Data

(Y/N/X)

Notes:

1

Has the shear strength of the foundation soils
been determined?

Y

Check method used:

laboratory shear tests

estimation from SPT or field tests

Have sufficient soil shear strength,
consolidation, and other parameters been
determined so that the required allowable loads
for the foundation/structure can be designed?

Has the shear strength of the foundation
bedrock been determined?

Check method used:

laboratory shear tests

other (describe other methods)

Spread Footings

(Y/N/X)

Notes:

4

Are there spread footings on the project?
If no, go to Question 11

Have the recommended bottom of footing
elevation and reason for this recommendation
been provided?

Has the recommended bottom of footing
elevation taken scour from streams or other
water flow into account?

Were representative sections analyzed for the
entire length of the structure for the following:

factored bearing resistance?

factored sliding resistance?

eccentric load limitations (overturning)?

predicted settlement?

P20 |T|e

overall (global) stability?

Has the need for a shear key been evaluated?

If needed, have the details been included in
the plans?

If special conditions exist (e.g. geometry, sloping
rock, varying soil conditions), was the bottom of
footing “stepped” to accommodate them?

Have the Service | and Maximum Strength Limit
States for bearing pressure on soil or rock been
provided?




IV.A Foundations of Structures Checklist

Spread Footings

(Y/N/X)

Notes:

10

If weak soil is present at the proposed
foundation level, has the removal / treatment of
this soil been developed and included in the
plans?

a.

Have the procedure and quantities related to
this removal / treatment been included in the
plans?

Pile Structures

(Y/N/X)

Notes:

11

Are there piles on the project?
If no, go to Question 17

Y

12

Has an appropriate pile type been selected?

Check the type selected:

H-pile (driven)

H-pile (prebored)

Cast In-place Reinforced Concrete Pipe

Micropile

Continuous Flight Auger (CFA)

other (describe other types)

13

Have the estimated pile length or tip elevation
and section (diameter) based on either the
Ultimate Bearing Value (UBV) or the depth to
top of bedrock been specified? Indicate method
used.

It is recommended that the piles be driven to
refusal on bedrock.

14

If scour is predicted, has pile resistance in the
scour zone been neglected?

15

Has a wave equation drivability analysis been
performed as per BDM 305.4.1.2 to determine
whether the pile can be driven to either the
UBV, the pile tip elevation, or refusal on bedrock
without overstressing the pile?

Determined not to be necessary for the site
conditions in conjunction with ODOT.

16

If required for design, have sufficient soil
parameters been provided and calculations
performed to evaluate the:

Nominal unit tip resistance and maximum
settlement of the piles?

Settlement not an issue for piles driven to
bedrock.

Nominal unit side resistance for each
contributing soil layer and maximum deflection
of the piles?

Downdrag load on piles driven through new
embankment or compressible soil layers, as
per BDM 305.4.2.27?

Potential for and impact of lateral squeeze
from soft foundation soils?

Waiting period being used.




IV.A Foundations of Structures Checklist

Pile Structures

(Y/N/X)

Notes:

17

If piles are to be driven to strong bedrock (Q,
>7.5 ksi) or through very dense granular soils or
overburden containing boulders, have “pile
points” been recommended in order to protect
the tips of the steel piling, as per BDM
305.4.5.6?

18

If subsurface obstacles exist, has preboring been
recommended to avoid these obstructions?

19

If piles will be driven through 15 feet or more of
new embankment, has preboring been specified
as per BDM 305.4.5.77?

Piles sleeved through MSE approach
embankment.




IV.A Foundations of Structures Checklist

Drilled Shafts

(Y/N/X)

Notes:

20

Are there drilled shafts on the project?
If no, go to the next checklist.

21

Have the drilled shaft diameter and embedment
length been specified?

22

Have the recommended drilled shaft diameter
and embedment been developed based on the
nominal unit side resistance and nominal unit tip
resistance for vertical loading situations?

23

For shafts undergoing lateral loading, have the
following been determined:

total factored lateral shear?

total factored bending moment?

maximum deflection?

O |lo|T|w

reinforcement design?

24

If a bedrock socket is required, has a minimum
rock socket length equal to 1.5 times the rock
socket diameter been used, as per BDM
305.5.2?

25

Generally, bedrock sockets are 6" smaller in
diameter than the soil embedment section of
the drilled shaft. Has this factor been accounted
for in the drilled shaft design?

26

If scour is predicted, has shaft resistance in the
scour zone been neglected?

27

Has the site been assessed for groundwater
influence?

If yes, and if artesian flow is a potential
concern, does the design address control of
groundwater flow during construction?

28

Have all the proper items been included in the
plans for integrity testing?

29

If special construction features (e.g., slurry,
casing, load tests) are required, have all the
proper items been included in the plans?

30

If necessary, have wet construction methods
been specified?

General

(Y/N/X)

Notes:

31

Has the need for load testing of the foundations
been evaluated?

a.

If needed, have details and plan notes for load
testing been included in the plans?




IV.B. Retaining Wall Checklist

C-R-S:

LAW-7-0370 | PID: 75923

Reviewer:

E. Kistner | Date: 6/22/2022

PDP Path:

NA

If you do not have a retaining wall on the project, you do not have to fill out this checklist.

Soil Data and Preliminary Calculations

(Y/N/X)

Notes:

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

estimation from SPT or field tests

Has the groundwater elevation been
determined?

Groundwater not encountered in borings.

Have the proper loading conditions been
determined?

If yes, check which loading conditions ap

ply:

Backfill (Active Earth Pressure Loading):

Backfill (Apparent Earth Pressure (AEP)
Loading for Ground Anchors):

Backfill (At-Rest Earth Pressure Loading):

Backfill (Flat, No Slope):

Backfill (Infinite Slope):

Backfill (Broken Back Slope):

Earth Surcharge:

Live Load Surcharge:

Other (describe):

Have the correct Load Factors, Load
Combinations, and Limit States been considered,
per AASHTO LRFD 8th Ed. Articles 3.4.1, 10.5,
and 11.5?

Are earth pressure loads inclined at the soil-
structure interaction friction angle, 6 and has §
been determined per BDM 307.1.1?

Have the correct Resistance Factors been
considered, per AASHTO LRFD 8th Ed. Articles
10.5 and 11.5?

If 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?




IV.B. Retaining Wall Checklist

Design

(Y/N/X)

Notes:

10

For preliminary wall design, have the design
criteria and wall type selection process been
followed as instructed in BDM 201.2.5?

11

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

12

Were representative sections analyzed for the
entire length of the retaining wall for the
following:

bearing resistance?

sliding resistance?

limiting eccentricity and overturning
resistance? Analyze moment equilibrium about
toe for non-gravity cantilever walls.

total and differential settlement?

overall (global) stability?

13

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

excessive settlement?

inadequate bearing resistance?

inadequate sliding resistance?

O |lo|T|w

overall (global) instability?

14

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:

Rigid Gravity and Semigravity -- footing width
and elevation, maximum factored Service and
Strength Limit State bearing pressures,
factored bearing resistance (BDM 307.1.5 &
307.2)

Drilled Shafts - diameter, spacing, embedment,
arrangement and percent reinforcement,
maximum moment and lateral shear,
maximum deflection (see BDM 307.6)

Soldier Pile -pile size and type, drilled hole
diameter, embedment, spacing, lagging design,
facing, maximum moment and lateral shear,
section modulus, maximum deflection




IV.B. Retaining Wall Checklist

Design

(Y/N/X)

Notes:

d.

Sheet Pile - pile size, embedment, maximum
moment and lateral shear, section modulus,
maximum deflection (BDM 307.7.1)

Cellular - type, maximum factored Service and
Strength Limit State bearing pressures,
factored bearing resistance, fill material (BDM
307.7.2)

Soil Anchor - load per anchor, number of rows,
wale design, anchor inclination and minimum
length, type of anchor, pile size, type, spacing,
and embedment, maximum moment and
lateral shear, section modulus, lagging design,
facing (BDM 307.8)

Soil Nail - nail size, spacing, inclination, and
length, loading per nail, facing (BDM 307.9)

15

Has the need for load testing of the retaining
wall elements been evaluated?

a.

If needed, have details and plan notes for load
testing been included in the plans?

16

Proprietary wall designs require a special
process for detail design, as outlined in BDM
307.3 and 307.4. Has this procedure been
followed for this project?

17

Temporary walls - have the same design
requirements as permanent walls of the same
type been followed, except the design service
life is no more than three years (BDM 307.10)?

18

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

a.

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

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?

19

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




IV.B. Retaining Wall Checklist
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Design

(Y/N/X)

Notes:

20

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

Plans and Contract Documents

(Y/N/X)

Notes:

21

Have all the necessary notes, specifications,
special provisions, and details for the
construction of the wall system been included in
the plans?

22

Have 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:

settlement cells

settlement platforms

inclinometers

monitoring wells / piezometers

load cells

strain gages

other (describe other types)

Contained in the construction plans
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C-R-S: LAW-7-0370 | PID: 75923 | Reviewer: E. Kistner Date: 6/22/2022
General (Y/N/X) |Notes:
1  Has an electronic copy of all geotechnical
submissions been provided to the District Y
Geotechnical Engineer (DGE)?
2 Has the first complete version of a geotechnical
report being submitted been labeled as ‘Draft’? Y
3 Subsequent to ODOT'’s review and approval, has Final
the complete version of the revised geotechnical
report being submitted been labeled ‘Final’? Y
4  Has the boring data been submitted in a native
format that is DIGGS (Data Interchange for
Geotechnical and Geoenvironmental) X
compatable? gINT files may be used for this.
5 Does the report cover format follow ODOT's
Brand and Identity Guidelines Report Standards
found at http://www.dot.state. Y
oh.us/brand/Pages/default.aspx ?
6 Have all geotechnical reports being submitted
been titled correctly as prescribed in Section Y
705.1 of the SGE?
Report Body (Y/N/X) |Notes:
7 Do all geotechnical reports being submitted
contain the following:
a. an Executive Summary as described in Section
705.2 of the SGE? Y
b. anIntroduction as described in Section 705.3
of the SGE? Y
c. asection titled "Geology and Observations of
the Project," as described in Section 705.4 of Y
the SGE?
d. asection titled "Exploration," as described in v
Section 705.5 of the SGE?
e. asection titled "Findings," as described in
Section 705.6 of the SGE? Y
f. asection titled "Analyses and
Recommendations," as described in Section Y
705.7 of the SGE?
Appendices (Y/N/X) |Notes:
8 Do all geotechnical reports being submitted
contain all applicable Appendices as described in Y
Section 705.8 of the SGE?
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9 Do the Appendices present a site Boring Plan
showing all boring locations as described in
Section 705.8.1 of the SGE?




VI.B. Geotechnical Reports

Appendices

(Y/N/X)

Notes:

10 Do the Appendices include boring logs and color
pictures of rock, if applicable, as described in
Section 705.8.2 of the SGE?

11 Do the Appendices include reports of
undisturbed test data as described in Section
705.8.3 of the SGE?

12 Do the Appendices include calculations in a
logical format to support recommendations as
described in Section 705.8.4 of the SGE?
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