
 
 

 

G E O T E C H N I C A L  D E S I G N  M E M O R A N D U M  

 

I N T E R O F F I C E  C O M M U N I C A T I O N  TO: Matthew Hurst, P.E., District 9 Geotechnical Engineer  

COPY: Christopher Pridemore, P.E., District 9 Capital Programs Director  

FROM: Evan Holcombe, P.E., Office of Geotechnical Engineering 

DATE: November 26, 2024 

SUBJECT: ROS-35-22.67, PID 119951, Sheet Pile Retaining Wall Geotechnical Design Memo 

 

Design and Exploration Specifications: 

• The ODOT Specifications for Geotechnical Explorations (SGE), July 2024. 

• The ODOT Bridge Design Manual (BDM), July 2024. 

• The ODOT Geotechnical Design Manual (GDM), July 2024. 

• The AASHTO LRFD Bridge Design Specifications (AASHTO LRFD), 9th Edition, 2020. 

• The ODOT 2023 Construction & Material Specifications (C&MS), 2023 Edition, July 2024. 

 

DESCRIPTION: 

This document includes the design recommendations for the proposed sheet pile retaining wall between the Scioto 
River and U.S. 35 near Chillicothe, Ohio. The project site is located approximately 1.0 mile south of the intersection 
between U.S. 35 and U.S.23. The existing riverbank at the site location is experiencing significant erosion due to the 
meandering nature of the river. ODOT’s Office of Geotechnical Engineering (OGE) has been requested by District 9 to 
perform the geotechnical exploration and perform the retaining wall design and recommendations for this project.  
 

HISTORICAL RECORDS: 

Historical geotechnical records were obtained and reviewed from ODOT’s transportation information mapping system 

(TIMS) for ROS-35-22.82 (1962) for the current US 35 roadway alignment. Results of the exploration presented shallow 

roadway borings indicating cohesive soils overlying predominately granular deposits. The historic boring information 

was used to verify the estimated soil types and properties derived from the project CPT soundings. 

GEOLOGY: 

The project is located within the Illinoian Glaciated Allegheny Plateau Physiographic region, which is characterized by 
moderate relief with elevations ranging from 600 to 1400 feet. The soils in this region are described as colluvium and 
Illinoian-age till over Devonian to Pennsylvanian-age sandstones, conglomerates and shales. Based on the Ohio 
Department of Natural resources Ohio Geology Interactive Map, the top of bedrock elevation within the site ranges from 
474 to 468. With ground surface elevation along the proposed wall alignment of approximately 596, the depth to 
bedrock is estimated to be 122 to 128 feet below existing grade.  

RECONNAISSANCE: 

A site reconnaissance visit was completed by personnel from the Office of Geotechnical Engineering (OGE) on April 27, 
2023. The project area is along the slope between U.S. 35 and the Scioto River. Significant erosion was observed along 
the riverbank with vegetation noticeably removed. Areas of erosion rills were observed with no current signs of slope 
instability. Sand banks were observed within the meandered portion of the river. A benched road is located within the 
slope between U.S. 35 and the Scioto River. The erosion has progressed to within the benched area.  

SUBSURFACE EXPLORATION 

Five CPT soundings, labeled C-001-0-24 through C-004-24 and C-003-1-24, were performed for this project on July 1, 
2024 near the proposed alignment of the retaining wall. The soundings were extended to depths ranging from 14.57 to 
61.68 below existing ground surface.  The soundings were performed using an A.P. van den Berg, 23 ton Crawler, Hyson 
200kN tracked CPT rig. Details of the results from the CPT soundings, including the location of the performed soundings, 
can be found in the attachment to this report.  
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ANALYSES AND RECOMMENDATIONS  

 
The purpose of the proposed sheet pile retaining wall is to protect future bank erosion between the Scioto River and 
WB U.S. 35 embankment. The current slope is experiencing erosion at a meandered portion of the river. The proposed 
wall is to be constructed within the benched area of the slope between the river and roadway along the approximate 
elevation 596 contour.  
 
The estimated lateral earth pressure load calculations and results of a p-y analysis (using Ensoft LPILE© software) can 
be found as attachments to this memo. Based on the results of these analyses, the wall should be constructed using the 
recommendations presented in Figure 1 and Table 1 below. 
 

Figure 1. Proposed Wall Layout 

 
 
    Table 1. Sheetpile Retaining Wall Recommendations 

Estimated Top of Wall Elev. (ft) 596.0 
Retaining Wall Design Grade (ft) 581.0 

Retained Height (ft) 15.0 
Design Height (ft) 20.0 

Sheeting Tip Elev. (ft) 576.0 
Sheetpile Section Length (ft) 40.0 

Minimum Yield Stress (ksi) 50 
Minimum Section Modulus (in.3/ft) 48.4 

Minimum Moment of Inertia(in.4/ft) 428.1 
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The following Geotechnical Plan Notes should be included in the project plan set. 
 

Design Data 

- Provide the steel grade for the sheet piling as: 

Steel Sheet Piles - ASTM A572 Grade 50 - yield strength 50 ksi 

 

General Notes  

- ODOT BDM Plan Note 701.1-1 – STEEL SHEET PILING left in place shall have a minimum section modulus of 

48.4 in3 per foot of wall. 

 

Estimated Quantities 

- Include a quantity for 504E11101 (SF), Steel Sheet Piling Left In Place, As Per Plan.  

 

Retaining Wall Details 

- Include the top of wall elevation.  

 

- Include a callout or dimension line for length of steel sheet pile sections (40 feet), or a bottom of wall 

elevation (40 feet below the top of wall elevation).  

 

- Include a callout or footnote for the Steel Sheet Pile Minimum Section Modulus, Sx, = 48.4 in3/ft. 

 

- Include the following plan note; 

 

Item 623 Monument, Misc.: Wall As-Built Survey 

At completion of wall construction, establish permanent survey marks (brass disk with a well-defined center 

point) on the wall at 50-foot intervals along the entire length (including begin and end of wall). Record locations 

of the survey marks from Type A primary control points established and positioned per the Survey and Mapping 

Specifications to an accuracy of +\-0.02 feet and provide this data to the District Survey Operations Manager. 

The survey control points should be no closer than 50 feet, and no further than 150 feet from the wall. The 

District is to continue survey monitoring of the wall at set intervals to be established by the District. If any wall 

survey point is found to deflect greater than 0.75 feet from the initial as-built wall location, take immediate 

action to remediate, repair, or replace the retaining wall. 

 
If you have any questions, please feel free to contact either myself at evan.holcombe@dot.ohio.gov, or Alex Dettloff, at 
614-275-1308. 
    
Thank you,  
EH 
 
PC: Reading File, File 
 

AT T A C H M E N T S :  

• Exploration Plan  

• CPT Soundings Report  

• Historic Boring Logs  

• Sheetpile Wall Analysis 

 
 


