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WASHTENAW COUNTY ROAD COMMISSION  
 

REQUEST FOR PROPOSAL 
 

1. Objective 
The purpose of this Request for Proposal (“RFP”) is to provide invited qualified consultants 
with specific information to prepare and submit a proposal to provide preliminary 
engineering services for the Grove Road Stabilization Plan – Phase 2 Project between 
Margarita Street and Loon Feather Point Park in Ypsilanti Township, Washtenaw County. 
The Consultant shall provide a stabilization plan for the slope along Grove Road, complete 
design plans, program application, specifications, and engineer’s estimate, identify ROW 
needs, secure all necessary permits, and provide the required bid and construction 
documents as described herein (the “Project”).    
 

2. Issuing Office 
The RFP is issued by the Washtenaw County Road Commission (“WCRC”).  All 
correspondence, questions, and additional information regarding this RFP shall be 
addressed to: 

 
Nate Murphy, PE 
Design & Construction 
Washtenaw County Road Commission 
555 North Zeeb Road 
Ann Arbor, Michigan 48103 
Phone: 734-327-6647 
E-Mail: murphyn@wcroads.org 
 

3. Project Information 
 The Washtenaw County Road Commission is requesting proposals for slope stability 

evaluation and stabilization design along Grove Rd near Loon Feather Point Park in 
Ypsilanti Township, Washtenaw County. A portion of the roadway embankment situated 
close to the Huron River experienced distress in year 2019 and a repair was designed.  In 
2019, the slope stabilization measures were installed, including 220 Lft of steel sheeting, 
drainage upgrades, roadwork, and rip rap slope protection. Relatively large slope and wall 
movements have continued with the top of the sheet pile wall moving outward by 4 to 6 
inches with resulting settlements of relatively new sidewalk, stormwater outlet, pavement 
and guardrail in the affected area.  An existing watermain is present in the impacted area.  
The Consultant shall evaluate the existing slope and roadway conditions and prepare a 
complete Stabilization and Construction Plan, specifications, engineer’s estimate, bid and 
construction documents, and all necessary permits for the Project.   

 
 The Consultant is requested to provide a Proposal to perform the engineering for the 

Project on behalf of the WCRC.  Please reference the following enclosed documents that 
describe the Project’s scope in further detail: 

• G2 Geotechnical Investigation (July 26, 2019)  
• Grove Road Sheeting Plan (July 2019) 
• Grove Road Plan (August 21, 2019) 
• G2 Data Report on Inclinometer Readings (December 30, 2021) 

 
4. Design Details (where applicable) 

A. General Design Standards:  AASHTO LRFD Bridge Design Specifications, most current 
edition plus interims, FHWA Manual on Subsurface Investigations, most current edition, 

mailto:berkholza@wcroads.org
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the current version of AASHTO Policy on Geometric Design of Highways and Streets, 
AASHTO Roadside Design Guide, AASHTO Guide for Planning, Design, and Operation 
of Pedestrian Facilities, AASHTO A Guide for Development Bicycle Facilities, ADA 
Standards for Accessible Design, MDOT Standard Plans, MDOT Road Design Manual, 
MDOT Drainage Manual, MDOT Bridge Design Manual, MDOT Bridge Design Guide, the 
current Michigan Manual of Uniform Traffic Control Devices (“MMUTCD”), Washtenaw 
County Water Resources Commissioners (“WCWRC”) Procedures and Design Criteria for 
Storm Water Management Systems, EGLE Permit requirements, WCRC Procedures & 
Regulations for Permit Activities (“PRPA”). 

 
 

B. MDOT Prequalified Requirements: The following MDOT Prequalified Service Vendor 
classifications are required for the selected consultant. 

 
•Design – Geotechnical 
•Design – Geotechnical: Advanced 
•Design – Roadway: Intermediate & Complex 
•Design – Utilities: Municipal / Subsurface Utility Engineering 
•Design – Wetlands 
•Surveying: Geodetic Control and Leveling 
•Surveying: Hydraulics 
•Surveying: Right of Way 
•Surveying: Road Design  
•Surveying: Structures 

 
C. Specifications: The current version of the MDOT Standard Specifications for Construction 

(including the latest MDOT Supplemental Specifications and Special Provisions) will apply 
along with project specific Special Provisions. 
 

D. Soil Conditions: A supplemental geotechnical evaluation shall be conducted by the 
Consultant and recommendations on all aspects of the Project shall be provided.  At a 
minimum, provide two lightweight GEOPROBE device type test holes to a depth of 30 feet 
immediately behind the sheeting and near the watermain in the critical area and leave one 
in place to monitor groundwater levels occurring behind the retaining wall.  Provide a 
minimum of four (4) hand-augur test holes to a depth of at least 4 feet within the front 
slope zone in front of the steel sheet pile wall.   
 

E. Topographic Survey: Survey information collected during Phase 1 of the project will be 
provided to the Consultant.  Additional survey information necessary for Project will be 
collected by the Consultant.  All survey information will be provided to the WCRC 
electronically in AutoCAD format with supporting coordinate ASCII files.   

 
F. The Consultant shall prepare a draft Slope Stability Evaluation and Stabilization Plan 

(approximately 30% of the design) outlining analysis results, solution options and 
associated opinions of costs.  The Slope Stability Evaluation shall provide a detailed back-
analysis of apparent existing resistance factors (or factors of safety) and soil parameters 
that closely match the observed and measured behavior for the slope and retaining wall 
system.  Obtain detailed slope angle survey information at 25-ft intervals through the zone 
that is experiencing movements for use in the slope stability and retaining wall analyses.  
Extend river bottom ground surface elevation shots at least 50 feet into Ford Lake.   
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Develop conceptual design plans for stabilizing the Grove Road slope and retaining wall 
system such that a design geotechnical resistance factor of less than 0.65 (approximate 
factor of safety greater than 1.54) for the roadway retaining wall sidewalk guardrail and 
watermain system.  Evaluate existing front slope angles in detail and determine what will 
be necessary, if anything, to establish 1:2 or flatter front slopes in front of the existing 
sheet pile wall.  Inspect the affected utilities and determine if the existing watermain and 
stormwater outlet pipe within the moving slope zone can be saved or require replacement.   
 
WCRC shall review and approve the plan prior to proceeding. Upon approval of the draft 
stabilization plan, the Consultant shall prepare a Final Draft Stabilization Plan, 
specifications, and estimate (approximately 95% of the design).  The Consultant shall 
submit the 95% package for review and comment to WCRC.  Following the WCRC review 
the Consultant shall address all the comments and prepare the Final Stabilization Plan, 
specifications, engineer’s estimate, bid and construction documents, and all necessary 
permits for the Project.  The Consultant shall submit the Final package for review and 
comment to WCRC. 

 
G. Utility Coordination:  After the project kickoff meeting, the Consultant shall submit a Miss 

Dig design ticket and request mapping for all utilities within the Project limits.  This 
information shall be shown on the Draft Stabilization Plan and shall be sent to all utility 
companies with facilities within the project limits to confirm location.  Prior to the Draft 
Stabilization Plan submittal, the Consultant shall identify possible utility conflicts and 
schedule a utility coordination meeting to discuss conflicts and related utility relocations.  
The Consultant shall work with utility companies on behalf of WCRC to identify 
underground and overhead impacts and assist in determining how to mitigate.  The utility 
coordination meeting shall be held prior to the Draft Stabilization Plan submittal.  The Draft 
Stabilization Plan meeting will be an opportunity to review the status of conflicts with utility 
companies and any necessary relocation efforts.  It is important that an appropriate 
amount of hours be included in the Consultant’s work plan proposal to account for this 
task.  The utility coordination task may extend beyond Final Stabilization Plan submittal. 
 

H. Permits:  The Consultant shall obtain all required permits for the Project on behalf of the 
WCRC including, but not necessarily limited to, the following: 

1. Michigan Department of Environment, Great Lakes, and Energy (EGLE) 
2. United States Fish & Wildlife Service (USFWS) 
3. Washtenaw County Water Resources Commissioner’s office 
4. National Pollutant Discharge Elimination System (NPDES) 

 
I. Maintenance of Traffic: A complete construction staging plan will be required for the 

Project. MOT details will be discussed at the kickoff meeting. 
 

J. Permanent Signing and Pavement Marking:  All permanent sign locations including 
wayfinding, informational, and sponsorship signage and pavement markings will be 
included in the construction plans.  Survey:  A base survey has been completed by OHM 
and CAD files will be made available to the selected consultant. Supplemental survey and 
related work may be required and will be the responsibility of the Consultant.  
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K. Right-of-Way: Consultant to assist WCRC in identifying Right of Way needs outside 
existing ROW.  The Consultant to identify Proposed ROW and Grading Permit areas.  
WCRC will provide the legal descriptions, sketches, and perform acquisition negotiation 
with property owners. 
 

L. Meetings:  
 
Kick-Off Meeting:  A kick-off meeting will be held with WCRC staff to refine and confirm 
the scope of the Project as stated in this RFP and the Consultant’s proposal and to 
coordinate the design schedule.  
 
Stakeholder Meeting:  A meeting with project stakeholders will be held with WCRC staff, 
Ypsilanti Township, Ypsilanti Community Utilities Authority (YCUA), and Washtenaw 
County Water Resources Commission (WCWRC). 
 
Project Review Meeting(s):  It is anticipated that several design review meetings will be 
necessary with WCRC staff to verify the project is progressing in the manner and 
timeframe anticipated.  
 
Slope Stability Evaluation and Draft Stabilization Plan Meeting:  Present the results of 
detailed back-analyses for the observed slope and retaining wall behaviors and show 
design options for stabilization and required repairs.  
 
Utility Coordination Meeting: A formal utility coordination meeting will be held prior to the 
Draft Stabilization Plan meeting. 
 

M. Public Information Meeting:  A Public meeting will be held for the public to provide 
information concerning the status and direction of the Project.  Consultant to provide 
necessary graphics/drawings for presentation.  WCRC staff to review presentation 
information prior to meeting.  
 
The meeting shall be presented virtually using the WCRC online platform. 
 

N. Deliverables:  
 
All plan submittals shall be in 11 x 17 format. 
 
Design Report:  The design report shall include all computations, design exceptions, 
notes, minutes, utility coordination correspondence, permit applications, permits, MDOT 
program application, and other documentation relating to the design of the Project.   
 
Final Bid Documents:  The final bid documents shall be submitted to WCRC in an 
electronic file format as detailed in the most current version of the “Items Required for E-
Proposal Final Plan Submission” document.  This submittal shall include the Stabilization 
Plan; final plans; the engineer’s estimate; the proposal that contains all relevant special 
provisions, supplemental specifications, standard details and other related bid information; 
and any other documents, including permits, to complete a full bid package for the project.   

 
Electronic Data Files:  All electronic data shall be provided to WCRC including, but not 
limited to, Draft Stabilization Plan, final plans and proposal in AutoCAD (v. 2018 or later) 
and PDF formats and the proposal in Microsoft Word and PDF formats. 
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5. Project Schedule 
 

 The selected proposal is scheduled to be approved at the November meeting of the 
Washtenaw County Board of County Road Commissioners.   

 
6. Proposals 

A Qualifications Based Selection (QBS) will be used to select a Consultant for the project. 
The proposal shall be submitted in an PDF electronic file format.  The information included 
therein should be as concise as possible.  The total submittal shall not be more than ten 
(10) single pages of content, excluding cover sheet and staff resumes.  The WCRC 
reserves the right to not consider any proposal that it determines to be unresponsive and 
deficient in any of the information requested for evaluation.  
 
Proposals must be received at the WCRC on or before 12:00 p.m., Tuesday, November 
8, 2022.   
 

A. Professional Qualifications: 
• State the full name and address of the organization and, if applicable, the branch 

office or other subordinates that will perform, or assist in performing, the work 
hereunder.  Indicate whether it operates as an individual, partnership or 
corporation.  If as a corporation, include the state in which it is incorporated.  If 
appropriate, indicate whether it is licensed to operate in the State of Michigan. 

• Include the number of executive and professional staff who will be employed in 
the work by skill and qualification.  Indicate which of these individuals are 
considered key to the successful completion of the Project.  Identify individuals 
who will do the work on this project by name and title.  Resumes or qualifications 
are required for key personnel.  Please list which Sub-Consultants will be utilized 
for the Proposal.  

• Identify the technical details that make the firm uniquely qualified for this work. 
 

B. Past Performance with Similar Projects:  
The written proposal shall include a list of specific experience in this area and indicate the 
firm’s ability to have projects completed within the budgeted amounts as well as 
references.  A summary of related projects with the original deadline and cost estimate 
versus the actual design completion date and final cost of the design is appropriate in this 
section. 

 
C. Proposed Work Plan: 

A detailed work plan is to be presented which lists all tasks determined to be necessary 
to accomplish the work of this project.  The work plan shall define resources needed 
for each task (title and person hours) and the staff person completing the project 
element tasks.  Please be sure to include a resume for staff listed in the work plan.  In 
addition, the work plan shall include a timeline schedule depicting the sequence and 
duration of tasks and showing how the work will be organized and executed. 
 
The work plan shall be sufficiently detailed and clear to identify the progress milestones 
(i.e. when project elements, measures and deliverables are to be completed).  Additional 
project elements suggested by the Consultant are to be included in the work plan and 
identified as Consultant suggested elements. 
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The Consultant shall also submit, as part of the work plan, a sheet entitled “Consultant’s 
Understanding of the Project.”  The Consultant shall include specific items that were 
omitted from the RFP and, in particular, any “Gray Areas” of the RFP that will need to be 
addressed during the project.  The “Consultant’s Understanding of the Project” shall 
become part of the contract and a basis for negotiating extra work.  Any item sufficiently 
addressed in the RFP shall supersede the “Consultant’s Understanding of the Project.” 
 
Include any other information believed to be pertinent but not specifically requested 
elsewhere. 
 

D. Design Fees: 
 

While the review of the proposals are based on QBS, the overall design fee will be 
reviewed and factored into the review of the proposal. 
 

E. Authorized Negotiator: 
Include the name and contact information of the person(s) in the organization authorized 
to negotiate the price proposal with WCRC. 
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July 26, 2019  
 
Mr. Matt Parks 
OHM Advisors 
34000 Plymouth Road 
Livonia, Michigan 48150 
 
Re: Report of Geotechnical Investigation  
 Grove Road Slope Stability 
 Grove Road between Margarita Street and Loon Feather Point Park 
 Ypsilanti, Michigan 48198 
 G2 Project No. 193278 
 
Dear Mr. Parks: 
 
We have completed the geotechnical investigation of the slope failure along Grove Road between 
Margarita Street and Loon Feather Point Park in Ypsilanti, Michigan.  This report presents the results of 
our observations and analyses and our recommendations for earthwork operations and construction 
considerations as they relate to the geotechnical conditions on site. 
 
We appreciate the opportunity to be of service to you and look forward to discussing the 
recommendations presented.  In the meantime, if you have any questions regarding our report or any 
other matter pertaining to the project, please contact us. 
 
Sincerely, 


G2 Consulting Group, LLC 


 
  


      
Tyler S. Hesse. E.I.T. 
Staff Engineer 


Mark S. Stapleton, P.E. 
Project Manager 


  
TSH/MSS/nab  
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EXECUTIVE SUMMARY 


We understand that the proposed project consists of stabilizing a failing slope on the north side of Ford 
Lake in Ypsilanti, Michigan. Grove Road is at the top of the failing slope and runs approximately parallel 
with Grove Road and the Ford Lake shoreline. The adjacent sidewalk, south of Grove Road, has 
experienced settlement on the order of 1/2 to 2 feet since the documented slope failure. The most 
pronounced slope failure has occurred in the vicinity of our soil boring B-03. 
 
We drilled four (4) borings (B-01 through B-04) within the influence of the observed slope failure, 
extending to a depths ranging from 40 to 75 feet below the existing road surface.  In addition, we 
attempted to perform hand auger soil borings along the existing embankment slope face.  
Approximately 6 to 8 inches of asphalt are present within the soil boring locations. Granular fill soils 
consisting of sand, clayey sand, and silty sand underlie the asphalt within the soil boring locations and 
extend to approximate depths of 8-1/2 to 11 feet below the road surface. Native gravelly sand underlies 
the fill soils within soil borings B-01 and B-02 and extend to approximate depths of 12 to 16-1/2 feet 
below the road surface. In general, alternating strata of silty clay, silt, and clayey silt underlie the native 
gravelly sand within B-01 and B-02 and the fill soils within B-03 and B-04 and extend to the explored 
depths ranging from 40 to 73-1/2 feet.  Hand auger boring along the B-03 slope was attempted, but very 
loose silty and clay deposits prevented further advancement f borings.  
 
Groundwater was not encountered within the upper 10 feet during drilling operations within B-01 and B-
03. Mud-rotary drilling operations were used to advance the soil boring beyond a depth of 10 feet to the 
explored depths. Direct groundwater observations could not be made beyond a depth of 10 feet within 
B-01 and B-03 due to the use of drilling fluid. However, an open standpipe piezometer well was installed 
within soil boring B-03, and preliminary well readings indicate that groundwater is approximately 43-1/2 
feet below the road surface. Within B-02 and B-04, groundwater measurements were performed during 
and upon completion of drilling operations. Groundwater was encountered at approximately 8 to 10-2/3 
feet below the road surface during drilling operations within B-02 and B-04. Upon completion of drilling 
operations; groundwater was measured at approximately 16 to 23 feet below the road surface. 
 
We performed slope stability analyses of four slope profiles along Grove Street.  The two analyzed slope 
profiles coincide with the approximate soil boring B-03 and B-02 location.  Based on our analyses, we 
believe the slope failure is due to surficial sloughing of the upper soils along the slope face, and is not 
due to deep-seated global slope instability.  The effective stress analyses show that the existing slope 
has a factor of safety against surficial sloughing as low as 0.328 in some areas for the effective stress 
soil condition (drained soil condition). The analyses indicate that the slope is currently surficially 
unstable. 
 
We performed analyses of a cantilevered sheet pile wall using the SupportIT v. 2.34 computer program.  
The profile section at Station 03+25 was used for analyses, since this profile shows the greatest required 
retained height of approximately 15 feet.  Based on the anticipated ground surface and assumed loading 
conditions, the steel sheet pile wall should consist of 40-foot long ASTM A572 Grade 50 steel sheet piles 
having a minimum section modulus of 48.4 in3/ft and a minimum moment of inertia of 428.1 in4/ft.  
Steel sheet piles with these properties could expect top-of-wall deflections of approximately 1-1/4 
inches.  If smaller deflections are required, a sheet pile with a larger moment of inertia should be used.  
Installing the steel sheet piling along the proposed alignment will minimize roadway settlement; 
however, it will not prevent further surficial sloughing of the embankment slope face in front (down 
slope) of the sheet pile wall.  The effective stress analyses show that the slope with the cantilevered 
sheeting as proposed will have a factor of safety against deep seated failure of about 1.32 in some areas 
for the effective stress soil condition (drained soil condition). The analyses indicate that the proposed 
would be acceptable. 
 
The backfill adjacent to the sheet pile wall should consist of MDOT Class II sand to maintain drained 
conditions.  Weep holes and/or wall drains should be constructed to allow the backfill to drain.  
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PROJECT DESCRIPTION  


We understand that the proposed project consists of stabilizing a failing slope on the north side of Ford 
Lake in Ypsilanti, Michigan. Grove Road is at the top of the failing slope and runs approximately parallel 
with Grove Road and the Ford Lake shoreline. The adjacent sidewalk, south of Grove Road, has 
experienced settlement on the order of 1/2 to 2 feet since the documented slope failure. The most 
pronounced slope failure has occurred in the vicinity of our soil boring B-03.  
 
The road surface elevation of Grove Road, in the failure area, ranges from approximately 726 to 731 
feet. The existing slope is generally inclined approximately 2 horizontal units to 1 vertical units (2H:1V); 
however, there are isolated areas along the slope face that have inclinations as steep as 1H:1V. We 
understand that there is a vertical scarp which parallels Grove Road.  The water surface elevation within 
Ford Lake was not available at the time of this report; however, for evaluation purposes, we have 
assumed a high-water elevation of 684 feet in our analysis. 


SCOPE OF SERVICES 


The field operations, laboratory testing, and engineering report preparation were performed under 
direction and supervision of a licensed professional engineer.  Our services were performed according to 
generally accepted standards and procedures in the practice of geotechnical engineering in this area.  
Our scope of services for this project is as follows:   


1. We drilled four (4) borings (B-01 through B-04) within the influence of the observed slope failure, 
extending to a depths ranging from 40 to 75 feet below the existing road surface.  


2. We performed laboratory testing on representative samples obtained from the soil borings.  
Laboratory testing included visual engineering classification, natural moisture content, as well as 
grain-size-distribution, dry density, and unconfined compressive strength determinations.   


3. We prepared this preliminary engineering report.  Our preliminary report includes descriptions of the 
current slope conditions of the failed sloped area, a discussion of possible causes of the slope 
failure, and a general description of immediate corrective slope stabilization measures.   


FIELD OPERATIONS 
 
G2 Consulting Group, in conjunction with OHM Advisor and the Washtenaw County Road Commission, 
selected the number, depth, and location of the soil borings. The soil boring locations were determined 
in the field by use of GPS assisted mobile technology and measuring from known surface features using 
conventional taping methods by a G2 staff engineer. The approximate soil boring locations are shown 
on the Soil Boring Location Plan, Plate No. 1.   
 
The soil borings were drilled using a truck-mounted rotary drill rig. Within soil borings B-01 and B-03, 
continuous flight, 4-inch diameter, solid-stem augers were used to advance the boreholes to a depth of 
10 feet at which steel casing was installed and the remainder of the soil boring was drilled using mud-
rotary drilling methods. However, continuous flight, 3-1/4-inch diameter, hollow-stem augers were used 
to advance the boreholes to the explored depth within soil borings B-02 and B-04. Soil samples were 
obtained at intervals of 2-1/2 feet within the upper 10 feet and at 5 foot intervals thereafter. These 
samples were obtained by the Standard Penetration Test method (ASTM D 1586), which involves driving 
a 2-inch diameter split-spoon sampler into the soil with a 140-pound weight falling 30 inches. The 
sampler is generally driven three successive 6-inch increments with the number of blows for each 
increment recorded. The number of blows required to advance the sampler the last 12 inches is termed 
the Standard Penetration Resistance (N). Blow counts for each 6-inch increment and the resulting N-
values are presented on the individual soil boring logs. 
 
Soil samples were placed in sealed containers in the field and brought to our laboratory for testing and 
classification. During field operations, the driller maintained logs of the encountered subsurface 
conditions, including changes in stratigraphy and observed groundwater levels. The final boring logs are 
based on the field logs supplemented by laboratory classification and test results. After completion of 
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drilling operations, the boreholes were backfilled with auger cuttings. 
 
LABORATORY TESTING 
 
Representative soil samples were subjected to laboratory testing to determine soil parameters pertinent 
to analyzing the stability of the failing slope. An experienced geotechnical engineer classified the 
samples in general conformance with the Unified Soil Classification System. Laboratory testing consisted 
of natural moisture contents, grain-size-distribution, and unconfined compressive strength 
determinations. The aforementioned laboratory testing was performed in accordance with: 


• “Standard Test Methods for Laboratory Determination of Water (Moisture) Content of Soil and 
Rock by Mass” (ASTM D2216). 


• “Standard Test Methods for Particle-Size Distribution (Gradation) of Soils Using Sieve Analysis” 
(ASTM D6913). 


• “Standard Test Method for Particle-Size Analysis of Soils” (ASTM D422). 
• “Standard Test Method for Unconfined Compressive Strength of Cohesive Soil” (ASTM D2166). 


 
The unconfined compressive strengths were determined by ASTM D2166, and a spring-loaded hand 
penetrometer. As specified by ASTM D2166, the unconfined compressive strength of cohesive soils is 
determined by axially loading a small cylindrical soil sample under a slow rate of strain. The unconfined 
compressive strength is defined as the maximum stress applied to the soil sample before shear failure. 
If shear failure does not occur prior to a total strain of fifteen percent, the unconfined compressive 
strength is defined as the stress at a strain of fifteen percent. The hand penetrometer estimates the 
unconfined compressive strength to a maximum of 4-1/2 tons per square foot (tsf) by measuring the 
resistance of the soil sample to the penetration of a calibrated spring-loaded cylinder.  
 
The results of the moisture contents, dry densities, and unconfined compressive strengths are indicated 
on the soil boring logs at the depths the samples were obtained. In addition, the grain-size distribution 
determined using ASTM D422 and DD166, as well as the Unconfined Compressive Strengths determined 
using ASTM D2166 are represented graphically in the Appendix as Figure Nos. 5 and 6, respectively.  We 
will hold the soil samples for 60 days from the date of this report. If you would like us to retain the 
samples beyond this date, or you would like the samples, please let us know. 
 
SITE CONDITIONS 
 
The slope failure is located along south side of Grove Road from Margarita Street to Loon Feather Point 
Park, north of Ford Lake, in Ypsilanti, Michigan. In general, the failing slope is wooded, and covered with 
thick brush. In addition, the soils underlying the sidewalk pavement running parallel to the south side of 
Grove Road have settled, creating an underlying void. The adjacent sidewalk, south of Grove Road, has 
experienced settlement on the order of 1/2 to 2 feet since the documented slope failure. The most 
pronounced pavement settlement and cracking indicating slope failure is centralized in the vicinity of 
our soil boring B-03. 
 
Based on our preliminary investigations, Google Earth Po indicates the road surface elevation of Grove 
Road, in the failure area, ranges from approximately 726 to 731 feet. These general elevation 
estimations were confirmed with topographic surveys provided.  The existing slope is generally inclined 
approximately 2 horizontal units to 1 vertical units (2H:1V); however, there are isolated areas along the 
slope face that have inclinations as steep as 1H:1V. The water surface elevation within Ford Lake was not 
available at the time of this report; however, for evaluation purposes, we have assumed a high-water 
elevation of 684 feet in our analysis, or about 45 feet below the ground surface.  As reported previously 
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in this report, we have been informed of a vertical scarp face running parallel to Grove Road.   
 
SUBSURFACE CONDITIONS 


General  


The Soil Boring Location Plan, Plate No. 1, Soil Boring Logs, Figure Nos. 1 through 4 are attached to this 
report.  The soil profiles described below are generalized descriptions of the conditions encountered at 
the boring locations.  General Notes Terminology defining the nomenclature used on the boring logs 
and elsewhere in this report are presented on Figure No. 8. 
 
The stratification depths shown on the soil boring logs represent the soil conditions at the boring 
locations. Variations may occur between borings.  Additionally, the stratigraphic lines represent the 
approximate boundaries between soil types.  The transition may be more gradual than what is shown. 
We have prepared the boring logs on the basis of laboratory classification and testing, as well as field 
logs of the soils encountered. 


Soil Conditions 
 
Approximately 6 to 8 inches of asphalt are present within the soil boring locations. Granular fill soils 
consisting of sand, clayey sand, and silty sand underlie the asphalt within the soil boring locations and 
extend to approximate depths of 8-1/2 to 11 feet below the road surface. Native gravelly sand underlies 
the fill soils within soil borings B-01 and B-02 and extend to approximate depths of 12 to 16-1/2 feet 
below the road surface. In general, alternating strata of silty clay, silt, and clayey silt underlie the native 
gravelly sand within B-01 and B-02 and the fill soils within B-03 and B-04 and extend to the explored 
depths ranging from 40 to 73-1/2 feet.  
 
In general, the clayey sand fill soils are loose to medium compact in relative density, with Standard 
Penetration Test (SPT) N-Values ranging from 10 to 12 blows per foot (bpf); however, the clayey sand fill 
soils within B-02 are very loose in relative density, with a SPT N-Value of 4 bpf. The silty sand fill soils 
within B-01 are medium compact in relative density, with SPT N-Values ranging from 20 to 21 bpf; 
however, the silt sand fill soils within B-04 are very loose in relative density, with an SPT N-Value of 1 
bpf. The sandy fill soils within B-02 and B-04 are very loose to loose in relative density, with SPT N-
Values ranging from 1 to 5 bpf; however, the upper sandy fill soils within B-03 and B-04 are medium 
compact in relative density, with SPT B-Values ranging from 15 to 24 bpf. The native gravelly sand soils 
are medium compact to compact in relative density, with SPT N-Values ranging from 20 to 55 bpf. In 
general, the native silty clay soils are very stiff to hard in consistency, with natural moisture contents 
ranging from 13 to 21 percent, and unconfined compressive strengths ranging from 5,000 to 9,000 
pounds per square foot (psf); however, the upper native silty clay fill soils within B-01 are stiff to very 
stiff in consistency, with natural moisture contents ranging from 17 to 23 percent, and unconfined 
compressive strengths ranging from 2,000 to 4,000 psf. In general, the native silt soils are medium 
compact to compact in relative density, with SPT N-Values ranging from 25 to 48 bpf; however, the lower 
native silt soils within B-01 are compact in relative density, with an SPT N-Value of 92 bpf. The native 
clayey silt soils are compact to very compact in relative density, with SPT N-Values ranging from 31 to 82 
bpf. 
 
The stratification depths shown on the soil boring logs represent the soil conditions at the boring 
locations.  Variations may occur between borings.  Additionally, the stratigraphic lines represent the 
approximate boundaries between soil types.  The transitions may be more gradual than what are shown. 
We have prepared the boring logs on the basis of laboratory classification and testing as well as field 
logs of the soils encountered.   
 
Soil profiles described above are generalized descriptions of the conditions encountered at the boring 
locations.  General Notes Terminology defining the nomenclature used on the boring logs and elsewhere 
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in this report are presented on Figure No. 7. 
 
Groundwater Conditions 


Groundwater was not encountered within the upper 10 feet during drilling operations within B-01 and B-
03. Mud-rotary drilling operations were used to advance the soil boring beyond a depth of 10 feet to the 
explored depths. Direct groundwater observations could not be made beyond a depth of 10 feet within 
B-01 and B-03 due to the use of drilling fluid. However, an open standpipe piezometer well was installed 
within soil boring B-03, and preliminary well readings indicate that groundwater is approximately 43-1/2 
feet below the road surface. Within B-02 and B-04, groundwater measurements were performed during 
and upon completion of drilling operations. Groundwater was encountered at approximately 8 to 10-2/3 
feet below the road surface during drilling operations within B-02 and B-04. Upon completion of drilling 
operations; groundwater was measured at approximately 16 to 23 feet below the road surface.  
 
Fluctuations in perched and long-term groundwater levels should be anticipated due to seasonal 
variation and following periods of prolonged precipitation. It is likely that the groundwater elevation is 
directly related to the water surface elevation of the nearby Ford Lake to the south.  It should also be 
noted that groundwater observations made during drilling operations in predominately cohesive soils 
are not necessarily indicative of the static groundwater level. This is due to the low permeability of such 
soils and the tendency of drilling operations to seal off the natural paths of groundwater flow.  
 
SLOPE STABILITY ANALYSES 


We performed slope stability analyses of four slope profiles along Grove Street.  The two analyzed slope 
profiles coincide with the approximate soil boring B-02 and B-03 locations.  We conducted analyses to 
determine the stability of the current slope configurations.  The current slope profiles were taken from 
the Preliminary Belle River Road Slope Failure Repair drawings prepared by OHM.  Outputs from our 
analyses are presented on Figure Nos. 10 through 13. 
 
Stability analyses were performed using the method of slices computer program SLIDE (Version 6.0).  
Where appropriate, stability analyses were performed for both undrained (total stress) and drained 
(effective stress) soil conditions.  Stability failure generally takes place by slippage along a surface of 
nearly circular cross section. The self-weight of the soil within the failure arc and the slope configuration 
contribute to developing the driving forces for slope failure.  The resisting forces against slope failure 
are influenced by the shear strength of the soil mass along the failure arc plane and the slope 
configuration.  The resulting factor of safety for slope stability is the ratio of the resisting force-
moments to the driving force-moments.  .   
 
The following design soil parameters were assumed in our stability analyses: 
 
Soil Boring B-02 
Station – 1+89 


Soil Layer 
Elevations (ft) 


Soil Type 
Unit 


Weight 
(pcf) 


Undrained (Total 
Stress) 


Drained (Effective 
Stress) 


Cohesion (psf) Phi (deg) Cohesion (psf) Phi (deg) 
> 717 Fill: Clayey Sand 120 0 30 0 30 


713-717 Gravelly Sand 120 o 35 0 35 
680-717 Silty Clay 120 3,000 0 0 32 


< 680 Silt 120 0 35 0 35 
 
Soil Boring B-03 
Station – 3+25 


Soil Layer 
Elevations (ft) 


Soil Type 
Unit 


Weight 
Undrained (Total 


Stress) 
Drained (Effective 


Stress) 
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(pcf) Cohesion (psf) Phi (deg) Cohesion (psf) Phi (deg) 
> 715 Fill: Sand 120 0 30 0 30 


700-725 Silty Clay 120 3,000 0 0 32 
 < 700 Silt 120 0 35 0 35 


 
Based on our analyses, we believe the slope failure is due to surficial sloughing of the upper soils along 
the slope face, and is not due to deep-seated global slope instability.  The effective stress analyses show 
that the existing slope has a factor of safety against surficial sloughing as low as 0.328 in some areas 
for the effective stress soil condition (drained soil condition). The analyses indicate that the slope is 
currently surficially unstable. 


SLOPE REPAIR 


General 


We understand a steel sheet pile wall has been proposed in order to stabilize the slope and minimize 
additional settlement of road surface.  The steel sheet pile wall will be installed approximately 14 feet 
north of edge of the roadway pavement.  The preliminary plans show 40-foot long sheet pile sections 
with toe elevations ranging from approximately 691 to 684 feet.   


Sheet Pile Wall 


We performed analyses of a cantilevered sheet pile wall using the SupportIT v. 2.34 computer program.  
The profile section at Station 3+24 was used for analyses, since this profile shows the greatest required 
retained height of approximately 15 feet.  Our analyses considered both short-term (undrained soil) 
conditions that could occur during construction and during the early life of the wall, and long-term 
(drained soil) conditions that could occur during the remaining life of the wall.  The soil parameters for 
soil boring B-03 were assumed in our sheet pile wall evaluation. 
 
Installing the steel sheet piling along the proposed alignment will minimize roadway settlement; 
however, it will not prevent further surficial sloughing of the embankment slope face in front (down 
slope) of the sheet pile wall.  The sloughing will continue across locally unstable portions of the slope 
face until equilibrium is achieved.  It can be anticipated that surficial slope equilibrium will be achieved 
once the embankment face consistently reaches a slope equivalent to the drained friction angle.  For 
purposes of these analyses, we have assumed the embankment slope below the wall line will eventually 
achieve a slope inclination equal to the drained friction angle of 28o or approximately 2H:1V. 
 
Based on the anticipated ground surface and assumed loading conditions, the steel sheet pile wall 
should consist of 40-foot long ASTM A572 Grade 50 steel sheet piles having a minimum section 
modulus of 48.4 in3/ft and a minimum moment of inertia of 428.1 in4/ft.  Outputs from our analyses are 
presented on Figure Nos 9. 
 
Steel sheet piles with the above mentioned properties could expect top-of-wall deflections of 
approximately 2 inches.  If smaller deflections are required, a sheet pile with a larger moment of inertia 
should be used.  No deflection criteria were provided at the time of this report.  Once deflection criteria 
are determined, G2 should be notified in order to revise the cantilevered steel sheet pile 
recommendations. 
 
The backfill adjacent to the sheet pile wall should consist of MDOT Class II sand to maintain drained 
conditions.  Weep holes and/or wall drains should be constructed to allow the backfill behind the wall to 
drain.  These drainage measures will minimize entrapment of water within the granular backfill behind 
the sheet pile wall and prevent the buildup of hydrostatic pressure.  Weep holes should be spaced no 
greater than every 4 lineal feet of wall and should be located near the base of the wall. 
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Site Preparation 


We anticipate earthwork operations will consist of removing any topsoil or vegetation from the fill areas, 
visually evaluating the subgrade, and placing engineered fill to achieve the proposed finished grade 
elevation.  We recommend all earthwork operations be performed in accordance with comprehensive 
specifications and be properly monitored in the field by qualified personnel under the direction of a 
licensed engineer. 
 
At the start of earthwork operations, any existing topsoil or vegetation should be removed from the fill 
areas.  Prior to placing any engineered fill, the exposed subgrade should be visually evaluated for 
instability and/or unsuitable soil conditions by a qualified field technician.  Any unstable or unsuitable 
areas should be improved by additional compaction or removed and replaced with engineered fill. 
 
In areas where granular engineered fill will be placed on a sloped cohesive subgrade, we recommend the 
cohesive soils be benched on a 2-foot run by 2-foot rise pattern in order to prevent a slip surface 
between the two dissimilar materials.  We recommend only light compaction equipment, such as walk-
behind plate compactors, be used to compact the granular engineered fill within the influence of the 
steel sheet pile wall.  The influence of the sheet pile wall is the lateral distance delineated by a plane 
extending upward from the bottom of the retained soil at a 1:1 slope.    
 
Engineered fill should be free of organic matter, frozen soil, clods, or other harmful material.  The fill 
should be placed in uniform horizontal layers that are not more than 9 inches in loose thickness.  The 
engineered fill should be compacted to achieve a density of at least 95 percent of the maximum dry 
density as determined by the Modified Proctor compaction test (ASTM D 1557).  All engineered fill 
material should be placed and compacted at approximately the optimum moisture content.  Frozen 
material should not be used as fill, nor should fill be placed on a frozen subgrade. 


GENERAL COMMENTS  


The scope of the present investigation was limited to evaluation of subsurface conditions for slope 
evaluation.  No chemical, environmental, or hydrogeological testing or analyses were included in the 
scope of this investigation.  We have based the analyses and recommendations submitted in this report 
upon the data from soil borings performed at the approximate locations shown on the Soil Boring 
Location Plan, Plate No. 1.  This report does not reflect variations that may occur between the actual 
boring locations and the actual sheet pile wall location.  The nature and extent of any such variations 
may not become clear until the time of construction.  If significant variations then become evident, it 
may be necessary for us to re-evaluate our report recommendations. 
 
Soil conditions at the site could vary from those generalized on the basis of soil borings made at specific 
locations.  It is, therefore, recommended that G2 be retained to provide soil engineering services during 
the site preparation and slope reconstruction phases of the proposed project.  This is to observe 
compliance with the design concepts, specifications, and recommendations.  Also, this allows design 
changes to be made in the event that subsurface conditions differ from those anticipated prior to the 
start of construction. 
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Soil Boring No.  B-01


SUBSURFACE PROFILE


Figure No. 1a


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with grout
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Soil Boring No.  B-01


SUBSURFACE PROFILE


Figure No. 1b


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with grout
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Soil Boring No.  B-01


SUBSURFACE PROFILE


Figure No. 1c


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with grout
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Soil Boring No.  B-02


SUBSURFACE PROFILE


Figure No. 2a


Water Level Observation:
10-2/3 feet during drilling operations; 23 feet upon
completion


Notes:
Borehole collapsed at 23 ft after auger removal
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with auger cuttings
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Soil Boring No.  B-02


SUBSURFACE PROFILE


Figure No. 2b


Water Level Observation:
10-2/3 feet during drilling operations; 23 feet upon
completion


Notes:
Borehole collapsed at 23 ft after auger removal
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with auger cuttings
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Soil Boring No.  B-03


SUBSURFACE PROFILE


Figure No. 3a


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Well Installed - Borehole backfilled with 30 feet of sand;
grout thereafter
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Soil Boring No.  B-03


SUBSURFACE PROFILE


Figure No. 3b


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Well Installed - Borehole backfilled with 30 feet of sand;
grout thereafter
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Soil Boring No.  B-03


SUBSURFACE PROFILE


Figure No. 3c


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Well Installed - Borehole backfilled with 30 feet of sand;
grout thereafter
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Project Name:


Project Location:


Grove Road Slope Stability


1340 Grove Road
Ypsilanti, Michigan


GROUND SURFACE ELEVATION:   N/A


Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:


Drilling Method:
   4- inch flight auger 1o 10 feet; 3-7/8-inch mud


rotary thereafter


73.5 ft
June 12, 2019
T. Hesse
Brax Drilling
A. Guzdzial


Latitude: N/A Longitude: N/A
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trace sand
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Soil Boring No.  B-04


SUBSURFACE PROFILE


Figure No. 4a


Water Level Observation:
8 feet during drilling operations; 16 feet upon
completion


Notes:
Borehole collapsed at 16 ft after auger removal
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with auger cuttings
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Project Name:


Project Location:


Grove Road Slope Stability


1340 Grove Road
Ypsilanti, Michigan


GROUND SURFACE ELEVATION:   N/A


Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:


Drilling Method:
   3-1/4 inch inside diameter hollowe-stem auger


40 ft
June 14, 2019
T. Hesse
Brax Drilling
A. Guzdzial


Latitude: N/A Longitude: N/A
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Soil Boring No.  B-04


SUBSURFACE PROFILE


Figure No. 4b


Water Level Observation:
8 feet during drilling operations; 16 feet upon
completion


Notes:
Borehole collapsed at 16 ft after auger removal
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Borehole backfilled with auger cuttings


PRO-
FILE


DEPTH
( ft)


30


35


40


45


50


DEPTH
( ft)


30


35


40


45


50


G2 Project No. 193278


Project Name:


Project Location:


Grove Road Slope Stability


1340 Grove Road
Ypsilanti, Michigan


GROUND SURFACE ELEVATION:   N/A


Total Depth:
Drilling Date:
Inspector:
Contractor:
Driller:


Drilling Method:
   3-1/4 inch inside diameter hollowe-stem auger


40 ft
June 14, 2019
T. Hesse
Brax Drilling
A. Guzdzial


Latitude: N/A Longitude: N/A
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     Figure No. 8 


   
   
 


GENERAL NOTES TERMINOLOGY 
 
Unless otherwise noted, all terms herein refer to the Standard Definitions presented in ASTM 653. 
 
PARTICLE SIZE 
Boulders  - greater than 12 inches 
Cobbles   - 3 inches to 12 inches 
Gravel - Coarse - 3/4 inches to 3 inches 
 - Fine  - No. 4 to 3/4 inches 
Sand - Coarse - No. 10 to No. 4 
 - Medium - No. 40 to No. 10 
 - Fine  - No. 200 to No. 40 
Silt   - 0.005mm to 0.074mm 
Clay   - Less than 0.005mm 


CLASSIFICATION 
The major soil constituent is the principal noun, i.e. clay, 
silt, sand, gravel.  The second major soil constituent and 
other minor constituents are reported as follows: 
 
Second Major Constituent 
(percent by weight) 


Minor Constituent 
(percent by weight) 


Trace - 1 to 12% Trace - 1 to 12% 
Adjective - 12 to 35% Little - 12 to 23% 
And - over 35% Some - 23 to 33% 


 
COHESIVE SOILS 


If clay content is sufficient so that clay dominates soil properties, clay becomes the principal noun with the other 
major soil constituent as modifier, i.e. sandy clay.  Other minor soil constituents may be included in accordance 
with the classification breakdown for cohesionless soils, i.e. silty clay, trace sand, little gravel. 
 


 
Consistency 


Unconfined Compressive 
Strength (psf) 


 
Approximate Range of (N) 


Very Soft Below 500 0 - 2 
Soft 500 - 1,000 3 - 4 


Medium 1,000 - 2,000 5 - 8 
Stiff 2,000 - 4,000 9 - 15 


Very Stiff 4,000 - 8,000 16 - 30 
Hard 8,000 - 16,000 31 - 50 


Very Hard Over 16,000 Over 50 
 
Consistency of cohesive soils is based upon an evaluation of the observed resistance to deformation under load and 
not upon the Standard Penetration Resistance (N). 


 
COHESIONLESS SOILS 


Density Classification Relative Density % Approximate Range of (N) 
Very Loose 0 - 15 0 - 4 


Loose 16 - 35 5 - 10 
Medium Compact 36 - 65 11 - 30 


Compact 66 - 85 31 - 50 
Very Compact 86 - 100 Over 50 


 
Relative Density of cohesionless soils is based upon the evaluation of the Standard Penetration Resistance (N), 
modified as required for depth effects, sampling effects, etc. 
 


SAMPLE DESIGNATIONS 
AS - Auger Sample – Cuttings directly from auger flight 
BS - Bottle or Bag Samples  
S   - Split Spoon Sample - ASTM D 1586 
LS -  Liner Sample with liner insert 3 inches in length 
ST - Shelby Tube sample - 3 inch diameter unless otherwise noted 
PS - Piston Sample - 3 inch diameter unless otherwise noted 
RC - Rock Core - NX core unless otherwise noted 
 
STANDARD PENETRATION TEST (ASTM D 1586) - A 2.0 inch outside-diameter, 1-3/8 inch inside-diameter split barrel 
sampler is driven into undisturbed soil by means of a 140-pound weight falling freely through a vertical distance of 
30 inches.  The sampler is normally driven three successive 6-inch increments.  The total number of blows required 
for the final 12 inches of penetration is the Standard Penetration Resistance (N). 
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Existing Slope at B-03
Undrained Conditions
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Log of Well Installation


Project Name: Grove Road Slope Stability Date: 7/2/19
Project Number: 193278 Weather: Sunny, 80°F


Well Number: B-03 Top of Casing Elevation:  EL 100


Date of Installation: 6/12/19 Ground Surface Elevation: EL 100


Length of Casing Well Screen Elevation: 37
Above Ground: 0


Diameter: 3 inch
Total Length: 73 ft
Material: Slotted PVC
Cap? (Y/N): Y


Diameter: 3 inch
Length: 10 ft
Mesh:
Material: Slotted PVC
Screen Plug? (Y/N):


Material:
Diameter:


Bottom Depth Length:
of Bentonite: 63 feet Lock? (Y/N):
Bottom Depth
of Well: 73 feet


Depth of 
Borehole: 73.5 feet


Drilling Contractor: Brax Drilling Bags of Sand Used: 5 Date Elev.
Driller: A. Guzdzial Bags of Cement Used: 6/18/19 56.5
Inspector: T. Hesse Bags of Bentonite Used: 6/24/2019 58.5
Drilling Method: 3-7/8 inch Mud Rotary (Pellets or Powder) 7/1/2019 58
Drilling: Start: Other Materials Used: 


Finish:
Borehole Diameter: 3-7/8 inches


AS-BUILT
1) COORDINATES


Water Level Info.


FIELD LOG NOTES


6/12/2019 0:00
6/14/2019 0:00
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		Soil profiles described above are generalized descriptions of the conditions encountered at the boring locations.  General Notes Terminology defining the nomenclature used on the boring logs and elsewhere in this report are presented on Figure No. 7.

		Groundwater Conditions



		Groundwater was not encountered within the upper 10 feet during drilling operations within B-01 and B-03. Mud-rotary drilling operations were used to advance the soil boring beyond a depth of 10 feet to the explored depths. Direct groundwater observat...

		Fluctuations in perched and long-term groundwater levels should be anticipated due to seasonal variation and following periods of prolonged precipitation. It is likely that the groundwater elevation is directly related to the water surface elevation o...
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December 30, 2021 
 
Mr. Aaron Berkholz, P.E. 
Senior Project Manager 
Washtenaw County Road Commission 
555 N. Zeeb Road 
Ann Arbor, Michigan 48103 
 
RE:  Report on Inclinometer Readings  
  Grove Road Slope Stability 
  Grove Road between Margarita Street and Loon Feather Point Park 
  Ypsilanti, Michigan 48198 
  G2 Proposal No. 213174 
 
Dear Mr. Berkholz: 
 
The purpose of this letter is to present the Preliminary Inclinometer Displacement data for the 
aforementioned project.  The attached information presents the displacement that has occurred within 
the inclinometer casing installed in soil boring I-01 since the baselining date of August 24, 2020.   


SUMMARY 


The data presented herein indicates the maximum displacement, approximately 0.1472 inches, 
observed within the inclinometer occurs at an elevation of EL 723.5 feet.  


INCLINOMETER INSTALLATION 


An inclinometer casing was installed with the soil boring I-01 in efforts to evaluate movement of the 
existing slope between Grove Road and Ford Lake. The soil boring and inclinometer were performed by 
Brax Drilling, LLC on August 5, 2020. The annular cavity between the borehole dimeter rand the 
inclinometer casing was backfilled with a cementitious grout. 


The inclinometer casing was baselined on August 24, 2020 and the shape of the casing was deemed the 
initial profile or “zero” of the inclinometer casing. Baselining and subsequent readings of the 
inclinometer casing were performed using a Digitilt Inclinometer (Serial No. 50302500) connected to a 
Digitilt Datamate Part No. 50334150 (Serial No. 2039106). The inclinometer probe was lowered to the 
base of the inclinometer casing and raised by approximately 4 inches to establish the elevation of the 
first inclinometer reading. The inclinometer probe was allowed to acclimate to the temperature of the 
water within the inclinometer to eliminate any possible temperature effects on the instruments within 
the probe. Readings within the inclinometer casing were obtained at 2-foot intervals. Upon completion of 
surveying the inclinometer casing in the +A-Axis the instrument was rotated 180° to obtain readings in 
the –A-Axis. Please note the inclinometer probe contains instruments which simultaneously take 
readings in both the A & B directions. Data collected in the field was returned to our office in Ann Arbor, 
Michigan for evaluation.  


INCLINOMETER DATA 


In general, inclinometer data has been collected weekly since baselining operations on August 24, 2020. 
Inclinometer data is obtained with a manually read inclinometer with data collected by a field data 
logger.  
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The following diagram depicts the directions in which positive displacement would occur. For example, 
positive movements in the A-Axis would be movement towards Ford Lake. Conversely, negative 
movement in the A-Axis would be movement away from Ford Lake.  


 
 
Appended to this letter are charts depicting the overall displacement of the inclinometer casing relative 
to the baselining performed on August 24, 2020.  
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Recommendations 


It should be noted that the shape of the displacement curve has changed significantly since our last 
reading on February 8, 2020.  We should also note that a void was observed around the inclinometer 
casing at the time of our last report.  The attached photograph shows the aforementioned void.  We 
recommend additional readings to monitor the apparent active ground movements. 


General Comments 


We appreciate the opportunity to be of service to you on this project and look forward to discussing the 
results presented herein. In the meantime, if you have any questions regarding this report tor any other 
matter pertaining to the project, please call us.  


Sincerely, 
 
G2 Consulting Group, LLC 
 


 


Tyler S. Hesse, E.I.T. 
Senior Staff Engineer 


Mark S. Stapleton, P.E. 
Associate / Project Manager 


  
TSH/MSS/mss  
 
Encl: Inclinometer Displacement Readings 
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Plate
 No. 1


Grove St Slope Stability
1251 S Grove St


Ypsilanti Township, Michigan


Legend


I-01 drilled to a depth of 80 feet.


Inclinometer installed within I-01 at 80 feet.


I-01


Margarita St


Loon Feather
Point Park
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Soil Boring No.  I-01


SUBSURFACE PROFILE


Figure No. 1a


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Inclinometer Installed - Borehole backfilled with
inclinometer casing and grout
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Soil Boring No.  I-01
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Figure No. 1b


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Inclinometer Installed - Borehole backfilled with
inclinometer casing and grout
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Figure No. 1c


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Inclinometer Installed - Borehole backfilled with
inclinometer casing and grout
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Figure No. 1d


Water Level Observation:
Groundwater data not available due to mud-rotary
drilling method


Notes:
* Calibrated Hand Penetrometer


Excavation Backfilling Procedure:
Inclinometer Installed - Borehole backfilled with
inclinometer casing and grout
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