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Wisconsin Department of Transportation 

Wisconsin Highway Research Program 

Request for Proposals 

 

Investigation of MSE Wall Corrosion in Wisconsin 
 

Questions submitted to research@dot.wi.gov regarding the content of this RFP are due no later than 
04:30 PM (CST) on January 3, 2023 

 
 

Responses to questions will be posted to the WisDOT Research and Library website 
http://wisdotresearch.wi.gov/rfps-and-proposals by 04:30 PM (CST) on January 18, 2023 

 
 

Proposers must submit a PDF version of their proposal by 4:30 PM (CST)  
on February 8, 2023 to: research@dot.wi.gov. 

 
 

Proposal Preparation Guidelines can be found at Proposal Preparation Guidelines 
 
 

Proposers will be notified by April 28, 2023 
 
 

For more information regarding this RFP, contact the WisDOT Research Program at 
research@dot.wi.gov. 

 
 

This RFP has been posted to the Internet at: http://wisdotresearch.wi.gov/rfps-and-proposals 
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Wisconsin Highway Research Program (WHRP) 

Geotechnics Technical Oversight Committee (TOC) 

Request for Proposals 

 

Investigation of MSE Wall Corrosion in Wisconsin 
 

I. Background and Problem Statement 
Wisconsin Department of Transportation (WisDOT) continues to use Mechanically Stabilized Earth 
(MSE) walls in transportation projects. MSE wall systems rely on steel straps connected to precast 
concrete facing panels and embedded in granular backfill to reinforce the soil and restrain the 
concrete facing. However, as MSE walls have aged, the performance assessment of corrosion-
resistance galvanized steel strips and low-corrosion-potential backfills has become a concern. This 
issue is especially relevant in Wisconsin, where MSE walls may be affected by corrosive de-icing 
salts and chemicals applied to roadways that may infiltrate behind the walls.   
 
In 2024, a project along I-43 will remove an MSE wall (RW-40-158) constructed in 1992. The RW-
40-158 structure is a 616-foot long MSE wall with a maximum (total) wall height of approximately 
17 ft (5,732 square feet of wall surface) in the City of Glendale, Milwaukee County. The wall has 
precast concrete facing connected to reinforcement layers presumed to be steel straps. A location 
map and general wall plans are attached; shop drawings are not available. 
 
This project represents a unique opportunity to investigate the steel strap condition of an 
approximately 32-year-old MSE wall that is about 40% through its 75-year service life. A literature 
search revealed that only two MSE walls, one in Idaho (43 years old) and one in Virginia (36 years 
old), have been partially or fully exhumed to examine the backfill soil properties and the condition 
strips. These two studies revealed variable steel strips' corrosion rates and that the properties of 
backfills no longer satisfy contemporary electrochemical properties. In addition, the service life of 
one of the walls appears to be less than 75 years based on current design criteria, while the other wall 
had an estimated service life of 150 years. The literature search did not uncover recent corrosion 
investigations of MSE walls in the upper Midwest.  
 
This project would evaluate the condition of the steel straps and panel connections at different 
locations (vertically and horizontally) to determine if any corrosion has occurred and how it may 
affect the design service life. The study would also characterize backfill properties to assess 
corrosion potential. Additional findings may include identifying areas of the pavement or wall that 
require special attention during routine maintenance to minimize the infiltration of corrosive water 
containing de-icing chemicals. 
 

II. Research Objectives 
The research objectives include the following: 
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• Document the condition of the MSE wall components at different locations throughout the 
reinforced zone. The condition of the steel straps and panel connections will determine 
corrosion activity. 

• Characterize the index and electrochemical properties of the reinforced soil to determine if 
the backfill satisfies current standards and if de-icing salts/chemicals have infiltrated into the 
reinforced zone creating corrosive conditions. Spatial variations in the condition of 
reinforcement, connections, and reinforced zone material will also be explored. 

• Assess the remaining service life of the wall based on measured corrosion rates and the 
condition of wall components. 

• Research outcomes will inform potential adjustments to MSE wall design, construction, and 
maintenance practices. 

 

III. Scope of Work 
Task 1 - Literature review 
A comprehensive literature review will evaluate historical and contemporary MSE wall design and 
construction practices. In addition, the research team will identify and review previous MSE wall 
corrosion studies. Finally, testing practices to characterize soil used in reinforced and retained soils 
should be reviewed, along with test methods to characterize steel composition and evaluate 
galvanization loss and corrosion of steel. 
 
Task 2 - Review of the RW-40-0158 Structure Information and Work Plan Development 

2.1 Pre-demolition field review existing condition 
The research team will perform a field review of the existing wall before the start of the demolition 
to (a) characterize the condition of the wall, and (b) identify areas of distress or areas of potential 
water intrusion that would be conduits for corrosive chemicals to enter behind the wall face. Specific 
areas of interest include the back of the wall to the pavement transition, the back of bridge 
abutment/wing wall, and the utility surface access points. The field review will be coordinated with 
the Project Oversight Committee (POC) so that the POC and Southeast Region (SER) personnel can 
attend the site visit. 
 

2.2 Field documentation, testing, and sample collections plan 
The research team will develop a comprehensive plan to document the condition of the wall during 
demolition. The plan should include project control to identify sample locations (X – along the wall 
length, Y – distance perpendicular to wall face, Z – elevation). The coordinate system should be 
referenced to the project stationing shown on the original plans. The I-43 project documents include 
drafting a Special Provision that notifies the contractor of the research project and includes 
requirements that the contractor accommodates the research effort, including: 

• The contractor will notify the Wisconsin Department of Transportation (WisDOT) at least 
four weeks before the wall demolition begins. Project Oversight Committee (POC) members 
will notify the researcher of the planned start of demolition. 

• The contractor will provide reasonable access to the researcher to collect soil and steel 
reinforcement samples and conduct field testing. 

• At each layer of reinforcement (Z-coordinate) along the wall length, the contractor will 
excavate four 10-ft wide areas for the entire length of reinforcement (Y-coordinate) to 
expose the reinforcement in an undisturbed condition. 
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A Field Sampling and Testing Plan should be developed that describes the following items: 
i) Soil sample collection for laboratory testing 

A plan should be developed to systemically collect, label, and return soil samples from the 
reinforced and retained zones for laboratory testing described in Task 2.3. Samples should be 
collected along the length of the wall, at different intervals from the wall face, and at 
different elevations to characterize spatial variations in soil index and electrochemical 
properties. The sampling process should be flexible to collect additional samples in areas 
with visual indications of corrosion (soil staining, corroded steel, etc.). 

ii) Field soil testing 
The in-situ moisture content and unit weight should be measured in both the reinforced zone 
and retained zone. In addition, electrical resistivity testing should be completed in the 
reinforced zone at different locations with lines parallel to and perpendicular to the 
reinforcement straps. 

iii) Steel reinforcement documentation and testing plan 
The steel reinforcement should be systematically documented along the length of the wall, at 
different intervals from the wall face, and at different elevations to characterize spatial 
variations in the condition of the reinforcement. Both samples that indicate corrosion and no 
corrosion shall be collected for comparative purposes. Samples should be labeled in the field 
prior to returning to the lab. After sampling and labeling, samples should be stored in a 
climate-controlled environment that does not promote further degradation prior to testing. 

 
2.3 Laboratory Testing Plan 

The laboratory testing plan will include two main areas: soil testing and steel testing. 
 
2.3.1 Soil testing (reinforced and retained soil) 

A laboratory testing plan should be developed to characterize the index and electrochemical 
properties of the reinforced zone. Additionally, the index properties of the retained zone 
should be characterized. Testing shall include (at a minimum): moisture content, gradation, 
Atterberg Limits, direct shear, and electrochemical/corrosion potential (pH, Resistivity, 
Chlorides, Sulfates, and Organic Content), as listed in Section 4.1. The research team might 
propose additional testing. 

2.3.2 Steel testing (reinforcement and connections)  
Laboratory testing of steel reinforcement shall include (at a minimum): dimensions/condition, 
galvanizing (zinc) thickness, and steel composition (limited testing), as listed in Section 4.2. 
The research team might propose additional testing.  

The research team shall provide a document to the POC outlining the field documentation, 
testing and sample collections plan (Task 2.2), and laboratory testing plan (Task 2.3). A 
meeting between the research team and POC shall be scheduled at least two (2) months prior 
to the start of wall demolition. The POC will review and provide comments to the research 
team on the proposed work plans. 

 
Task 3 - Fieldwork During Wall Demolition  
Demolition of the RW-40-158 MSE wall is expected to take about two (2) weeks to complete. The 
research team will be on-site throughout this demolition to document and collect samples of soil 
(reinforced and retained zone) and steel (steel straps and connections). Specific anticipated tasks 
include: visual documentation (soil, reinforcement, connections, etc.), soil testing and sample 
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collection, and reinforcement/connection testing and sample collection. It is desired to have samples 
collected throughout the wall length, at different distances from the wall face, and at different 
elevations to characterize spatial variations, as detailed in Task 2.2. The research team is responsible 
for all storage and transport of collected samples. 
 
Note: the research team is responsible for providing necessary personal protective equipment (PPE) 
during the fieldwork and may be required to attend on-site safety training required by the contractor.  
 
Task 4 - Laboratory Testing Program 
The laboratory testing program will include soil testing and steel testing, as described in Task 2.3. 
 
Task 5 - Synthesis of Field/Laboratory Data 
The field and laboratory data from Tasks 2 through 4 should be compiled and organized to develop 
data-driven interpretations and opinions. Interpretations of the data shall be used to inform Tasks 6 
and 7. 
 
Task 6 - Assessment of the Remaining Service Life of the MSE Wall (old vs. new standards) 
In light of Tasks 1 through 5 results, an analysis will be conducted to evaluate the remaining service 
life of the MSE wall based on the current standards and standards at the time of the original wall 
design. 
 
Task 7 - Conclusions and Recommendations 
Based on the findings from Tasks 2 through 6, the researcher shall summarize the research findings 
and develop conclusions and recommendations. Implementable recommendations should be 
formulated to improve the design, construction, and maintenance of MSE retaining walls, including 
potential updates to MSE wall special provisions, detailed drawings, and necessary maintenance 
procedures. 

 
IV. Required Testing/Equipment 

4.1 Soil testing 
• In-situ moisture content and unit weight (AASHTO T310) 
• Moisture-density curve (Proctor test) (AASHTO T99) 
• Moisture content (AASHTO T265) 
• Particle size distribution (gradation) (AASHTO T311) 
• Atterberg limits (AASHTO T90) 
• Direct shear (AASHTO T236) 
• Resistivity of soils - laboratory (AASHTO T288; ASTM G187) 
• Resistivity of soils – field (ASTM G57) 
• Electrochemical/corrosion testing (pH, resistivity, chlorides, sulfates, organic content) 

(NCHRP Research Report 958) 
 

4.2 Steel testing – type and quantity 
• Dimensions/condition 
• Galvanizing thickness (ASTM B499, ASTM A90, microscopic analysis) 
• Steel chemical composition (ASTM E1019, ASTM E415) 
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4.3 Personal Protective Equipment (PPE) 
The research team will be responsible for providing the necessary PPE to complete the field 
sampling and testing. 

 
V. WisDOT/TOC Contribution 

WisDOT will provide the following support through the POC to support the successful completion 
of the project. 
A. The POC and/or Southeast Region will meet with the researcher during the on-site (pre-

demolition) meeting. 
B. The POC and/or Southeast Region may intermittently meet with the researcher during the wall 

demolition. 
C. The research team will not assume the availability of WisDOT staff or equipment in the proposal 

beyond what is described in this document. If WisDOT or another entity donates equipment or 
staff time, a commitment letter must be included in the proposal.  

D. If fieldwork on or around in-service facilities is anticipated, the proposal will describe the nature 
and extent of traffic control and support assistance required. The research team will coordinate 
with WisDOT regional personnel and possibly the county personnel where project fieldwork is 
being conducted. For WisDOT planning purposes, the research team shall specify in the 
proposal, as practical, traffic control measures for this project, including traffic flagging, signage, 
barricades, etc., and the duration (hours/day/location). WisDOT will not fund the traffic control 
apart from the research project budget. 
 

VI. Required Travel  
Travel is anticipated for the following project tasks: 

• The research team will need to travel to the project site in Glendale, WI (RW-40-0158) 
before demolition during the Field Sampling and Testing Plan's development to review the 
wall's condition. 

• The research team will need to be on-site throughout the wall demolition to document field 
conditions, field measurements, and soil and steel (reinforcement, connection) samples for 
laboratory testing. Wall demolition is expected to be completed over two weeks and may be 
completed during daytime or nighttime shifts. 

 
VII. Deliverables 

A. Quarterly Progress Reports 
a) WHRP contracts require quarterly technical progress reports that serve both technical 

and administrative functions. 
b) Detailed information regarding the content of the progress report can be found at Quarterly 

Progress Reports Guidelines 
B. Invoices 

a) Invoices shall be submitted quarterly for partial payments on the project for authorized 
services completed to date. Four invoices per year are expected, one partial invoice for each 
specified quarter.  

b) Detailed information regarding invoicing can be found at Invoicing 
Requirements 

C. Before Closeout Presentation (BCOP) Report 
a) A BCOP report is required to be submitted three months before the contract end date 

to allow time for review and revision of the BCOP before the presentation. 
b) Reports are expected to have quality technical writing and proper grammar. It is acceptable 

https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
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to dedicate funds in the project budget for the services of a technical editor to ensure these 
requirements are met. 

c) The required elements of the BCOP report can be found at Before Closeout Presentation 
Requirements 

D. Project Closeout Presentation (COP) 
a) The Principal Investigator or a representative on the research team is required to give a 

presentation to the TOC. 
b) Presentation and formatting requirements can be found at Closeout Presentation 

Requirements 
E. After Closeout Presentation (ACOP) Report  

a) The ACOP report is due within three weeks after the Closeout Presentation for review and 
comments. 

b) This report details the results of the research project. The final report should be as concise 
as possible (e.g., a maximum of 50 pages plus supporting appendices) and follow the report 
guidelines and submission requirements: After Closeout Presentation Report Requirements 

c) After revision(s) and oversight committee chair approval, an electronic copy of the 
Publication-Ready Report must be delivered to WisDOT by the contract end date. 

 
VIII. Schedule and Budget  

A. The project budget shall not exceed $230,000  
B. The proposed project duration is 24 months, starting around 10/01/2023 
C. The deadline for submittal of the BCOP is three months before the contract end date to allow for 

report review activities. 
 

IX. Implementation 
A. Identify improvements to MSE wall design procedures and details to reduce corrosion potential. 
B. Identify improvements to MSE wall maintenance to reduce corrosion potential. 

 

 

https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
https://wisconsindot.gov/Pages/about-wisdot/research/researchers.aspx
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Attachments 

RW-40-0158 – Location Map and Plans 

Special Provision (Wall Demolition) 

       

 

General location of the RW-40-0158 MSE wall in Glendale, WI.
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54. Notice to Contractor – WHRP Project – Forensic Analysis of MSE Retaining Wall 
RW-40-0158 During Demolition 
The Wisconsin Highway Research Program (WHRP) plans to undertake a research project conducting a 
forensic analysis of the components of the MSE Retaining Wall RW-40-0158 during the planned 
demolition. The project will document the condition of the wall components at different elevations and 
distances behind the wall face along the wall length. The researcher will be on-site during demolition 
activities to document and photograph the condition of the wall components during demolition activities. 
Samples of soil and steel strip (or steel mat) reinforcement will be collected by the researcher as part of 
this study. Samples of the mechanical connection between the steel strip (steel mat) and concrete panel 
facing may also be collected. 
The researcher will be contracted through WHRP to conduct the research project and will be responsible 
for being on-site during wall demolition to document the condition of the wall components in the field and 
collecting the necessary soil and steel strip (or steel mat) samples for laboratory testing to complete the 
project. The contractor shall accommodate the research effort by providing at least four weeks of notice 
before the start of demolition and providing access to the researcher in the area behind the wall face 
along the length of the wall and at different reinforcement layers to document the condition of the wall and 
collect samples of soil and steel strip reinforcement. Contact David Staab, WisDOT Bureau of Technical 
Services, at david.staab@dot.wi.gov, or (608) 246-7652 to provide advance notice of this work. 
It is estimated that approximately four locations will be tested at each layer of reinforcement along the 
wall length, and there will be approximately eight reinforcement layers tested vertically. At each sample 
location the contractor shall excavate a minimum 10-foot wide area where the entire length of 
reinforcement strips (or mat reinforcement) is undisturbed from the wall face to the end of the 
reinforcement. The researcher will collect the soil and steel strip reinforcement samples from the sample 
locations excavated by the contractor 




