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Summary: Results are compiled from the databases named above.  Links are provided for fulltext, if applicable, or to the 
full record citation.  I completed my searches using the following terminology: culvert, concrete, pipe, joint.  No current 
relevant research was found.  
 
 
Enhanced culvert inspections best practices guidebook 
Minnesota Department of Transportation 
http://mndot.gov/research/reports/2017/201716.pdf 
TE213 .Y685 2017 
 
Abstract: Culvert inspection is a key enabler that allows MnDOT to manage the state's highway culvert system. When 
quantitative detail on culvert condition is required, an inspector will need to use enhanced inspection technologies. 
Enhanced inspection technologies such as; laser ring profiling, sonar, inclinometer, mandrel, hammer sound testing, core 
sampling, closed circuit television (CCTV), HIVE and JPEG mosaic testing, can measure or digitally record condition that 
would not be apparent from a simple visual inspection. In general, MnDOT should balance the higher cost of conducting 
an enhanced inspection against the quality of data needed. It is estimated that simple end-of-pipe visual inspection costs 
$0.07/ft. Enhanced inspections range from $0.23/ft to $6.50/ft with higher cost inspections providing more detailed 
data. Estimates are developed using year 2016 unit costs. Best practices for each type of inspection are identified and 
presented in this guidance document. In addition, practical and logistic considerations are identified to assist staff in 
selecting cost-effective inspection methods for typical types of inspection. Types of inspection include: design-related, 
post-construction, condition and emergency / complaint-related inspection. Recommendations are presented to 
improve MnDOT's enhanced inspection program. Recommendations include leveraging MnDOT's laser ring inspection 
unit and increasing the use of MnDOT-developed HIVE cameras. 
 
 
Minnesota steel culvert pipe service-life map 
Minnesota Department of Transportation 
http://www.lrrb.org/PDF/201531.pdf 
TE213 .H45 2015 
 
Abstract: The goal of this project was to develop a series of steel pipe service-life maps for the state of Minnesota. The 
California Method 643 is utilized to estimate steel pipe service life at locations throughout the state. Over 560 soil 
resistivity and pH samples were collected statewide during summer 2014 along embankments of state-trunk and county 
highways. Concurrent observations of soil texture, surrounding landscape, roadway type, and water presence were also 
made; water pH and conductivity measures were made where applicable. Data verification efforts to build confidence in 
field-measured soil pH and soil resistivity included comparing data to other available datasets including geology, soil pH, 
electrical conductivity, and soil texture, as well as observations available from district and county engineers. Field-
measured soil pH data, with some exceptions in Districts 2 and 6, generally aligned with the available STATSGO soil pH 
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data, indicating that this layer could reasonably be used in service-life calculations as it has greater resolution than 
provided by field data. In the absence of a statewide soil resistivity or electrical conductivity map, field-classified soil 
textures and the statewide STATSGO soil texture map were used to estimate soil resistivity values. Calculations of 
service life using the above data were completed for 18-, 16-, 14-, 12-, 10- and 8-gage galvanized and aluminized steel 
pipe across Minnesota. These maps were then compiled into a zone map and table that presents the 90th percentile 
service- life estimate for various gages and types of steel pipe. Caveats and limitations to this analysis are also discussed. 
 
 
Culvert repair best practices, specifications and special provisions 
Minnesota Department of Transportation 
http://www.lrrb.org/PDF/201401.pdf 
TE213 .W34 2014 
 
Abstract: This document contains the results of Task D, Best Practices Guidelines for the Culvert Repair Best Practices, 
Specifications and Special Provisions Guidelines Project. These guidelines will provide guidance to Minnesota 
Department of Transportation (MnDOT) engineers in making better decisions on culvert repairs. New materials 
specifications, special provisions, and standard details will ensure adherence to standardized practices and increase the 
effectiveness and longevity of repairs. Focus is on repair of centerline culverts of 24 inches to 72 inches in diameter. This 
Task D document contains the best practices guidelines for replacement, rehabilitation and repair methods for 
deteriorating culverts. An overview of replacement methods is provided. Rehabilitation and repair methods are 
discussed in more detail. The methods discussed are the most common culvert rehabilitation and repair methods 
identified during governmental and industry surveys conducted during Tasks A and B. The final list for inclusion in this 
guideline was chosen by the authors and the Technical Advisory Panel (TAP). Special provisions and standard details 
were prepared for the following methods: paved invert, cured-in-place pipe liner (CIPP), sliplining culvert pipe, 
centrifugally cast concrete culvert lining, spall repair, joint repair, and void filling outside the culvert. 
 
 
A research plan and report on factors affecting culvert pipe service life in Minnesota 
Minnesota Department of Transportation 
http://www.lrrb.org/pdf/201227.pdf 
TE213 .T39 2012 
 
Abstract: Culvert pipe material selection has traditionally been a relatively simple task involving metal or concrete pipe. 
In recent years, the addition of coated metal and plastic pipe has led the federal government to implement a rule 
requiring the consideration of alternative pipe materials. The current MnDOT Drainage Manual provides limited 
guidance on the selection of pipe material. The manual is lacking detailed information on the influence of environmental 
conditions on pipe durability in Minnesota. It is necessary to provide updated, accurate information on pipe material 
and durability for factors directly related to Minnesota. To reach this goal, the availability and suitability of existing data, 
as well as the practices associated with predicting pipe life spans must be evaluated. This report is the result of the initial 
feasibility study for a larger project(s) to update the MnDOT Drainage Manual. The goal for this report is to identify 
knowledge gaps, produce a research plan that will guide future research, and draw any pipe materials conclusions 
possible using the data available. 
 
 
Rehabilitation of culverts and buried storm drain pipes 
Transportation Research Board 
https://www.trb.org/Publications/Blurbs/182719.aspx 
NCHRP SYN 581 
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Abstract: Departments of transportation (DOTs) are increasing employment of asset management strategies in response 
to federal and state initiatives. Low-cost and effective treatments applied throughout the life of the asset can be 
employed prior to significant asset degradation, which otherwise would likely require a high-cost reactionary treatment. 
The TRB National Cooperative Highway Research Program's NCHRP Synthesis 581: Rehabilitation of Culverts and Buried 
Storm Drain Pipes collects and summarizes rehabilitation practices (including full and partial rehabilitation) used by state 
DOTs for culvert and buried storm drain pipes. 
 
 
Service life of culverts 
Transportation Research Board 
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_syn_474.pdf 
NCHRP SYN 474 
 
Abstract: TRB's National Cooperative Highway Research Program (NCHRP) Synthesis 474: Service Life of Culverts 
explores the time during which a culvert is expected to provide a desired function with a specified level of maintenance 
established at the design or retrofit stage. This study is an update of NCHRP Synthesis 254: Service Life of Drainage Pipe 
(1998), which itself was an update of NCHRP Synthesis 50: Durability of Drainage Pipe (1978). Developments in plastic 
pipe, fiber-reinforced concrete pipe, polymeric-coated metal pipe, recycled materials, larger and more diverse 
structures, and sophisticated analytical soil-structure interaction modeling within the past 15 years led to the 
development of this report.  
 
 
Joint Response of Existing Pipe Culverts under Surface Live Loads. 
Journal of Performance of Constructed Facilities. 2013. American Society of Civil Engineers.  
 
Abstract: This study investigates the field performance of culvert joints in five existing pipe culverts. Test culverts 
consisted of two corrugated metal culverts, two reinforced concrete culverts, and one high-density polyethylene culvert. 
Culverts were selected for backfill depths less than 1.5 m and inner diameters ranging from 0.9 to 2.1 m. Static loading 
was applied to the culverts by parking a heavily loaded truck at different positions above the culvert joint. Dynamic 
loading was applied by driving the truck over the culvert at speeds ranging from 8 to 48 km/h. Culvert deflections and 
strains were measured near one of the culvert's joints. Separation at the joint was also measured. The results indicate 
that separation at the joint was quite significant at times. In the worst case, the measured separation at the joint was 
equal to 50% of the measured deflection. Strains measured near the joint in steel culverts were significantly smaller than 
the yield strain. The dynamic deflections were typically 10-40% less than the static deflections. 
https://ascelibrary.org/doi/10.1061/%28ASCE%29CF.1943-5509.0000494 
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