
Introduction
Concrete box culvert floor slabs are 
known to have detrimental effects 
on river and stream hydraulics. 
Consequences include an aquatic 
environment less friendly to the 
passage of fish and other organisms. 
This has prompted environmental 
regulations restricting construction 
of traditional, four-sided box culvert 
structures in rivers and streams 
populated by protected species. 
The box culvert standard currently 
used by the Kansas Department of 
Transportation (KDOT) is likely to 
receive increased scrutiny from federal and state environmental regulators in the near 
future.

Additionally, multiple-cell box culverts present a maintenance challenge, since passing 
driftwood and debris are frequently caught in the barrels and around cell walls. As 
more structures reach the end of their design lives, new solutions must be developed to 
facilitate a more suitable replacement. Since construction can cause significant delays 
to the traveling public, systems and techniques that accelerate the construction process 
should also be considered.
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Directions for Downloading 
the Full Report

To download the full report, visit http://www.
ksdot.org/burmatrres/kdotlib2.asp and do the 
following:

1. Enter KSU-12-3 in the search box. 
�. Click the Search button to the right of the  
      search box.
3. You may have to scroll to find the specific  
      report. 
4. To download the report, click on the title of  
     the report to open the PDF file and save it   
    to your hard drive.

 

If you have any questions, please email us at library@ksdot.org.
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Project Description
This report documents development of a single-span replacement system for box culverts in the state of Kansas. 

Project Results
Solutions were found using either a flat slab or the center span of the KDOT three-span, haunched-slab bridge 
standard. In both cases, the concrete superstructure is connected monolithically with a set of abutment walls, which 
sit on piling. The system provides an undisturbed, natural channel bottom, satisfying environmental regulations. 

While both superstructural systems were found to perform acceptably, the haunched section was chosen for 
preliminary design. Rationale for selection of this system is explained. Structural modeling, analysis, and design 
data are presented to demonstrate viability of the system for spans ranging from 32 to 72 feet. The new system is 
expected to meet KDOT’s needs for structural, environmental, and hydraulic performance, as well as long-term 
durability. 

Project Information
For information on this report, please contact Dr. Robert J. Peterman at the Kansas State University Department 
of Civil Engineering; 2133 Fielder Hall; Manhattan, Kansas 66506; 785.532.7612; bob@ksu.edu.


