
Introduction
Reinforced concrete box culverts have mostly been installed at shallow depths 
under roadways for drainage. The effect of traffic loads on the shallowly buried 
culverts is more significant than that on culverts at greater depths. The distribution 
of traffic loads onto the culverts is used to determine the rating factors of these 
structures. 

Project Description
The American Association of State Highway and Transportation Officials 
(AASHTO) provides three methods of load rating: 1. Allowable Stress Rating 
(ASR); 2. Load Factor Rating (LFR); and 3. Load and Resistance Factor Rating 
(LRFR). The Load Factor Design (LFD) method and the Load and Resistance 
Factor Design (LRFD) method have been mostly used by Departments of 
Transportation (DOTs) to load rate the buried culverts. The LFD method considers 
the wheel load acting as a point load on fill, which is distributed onto a square 
area on the culvert with a width of 1.75 times the fill depth above the culvert. The 
LRFD method suggests the wheel load be applied on a rectangular area as a tire 
footprint and distributed onto the culvert by increasing the tire footprint by 1.15 
times the fill depth.
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Directions for Downloading 
the Full Report

To download the full report, visit http://kdotapp.
ksdot.org/kdotlib/kdotlib2.aspx and do the 
following:

1. Enter K-TRAN: KU-16-5 in the search box. 
2. 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 KDOT#Research.Library@ks.gov.
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Project Results
The stress distribution program developed in this project used an improved load distribution method 
proposed by Han, Acharya, Parsons, and Khatri (2013). This method considers the effect of pavement 
type and pavement layers on the load distribution. This method was used to calculate the Equivalent 
Live Load Distribution Factor (ELLDF) based on the LFD and LRFD methods. This program considers 
the type of pavement, thicknesses, and elastic moduli of pavement layers, and 16 types of design trucks. 
This program computes the ELLDF for distributed loads, the distributed stress, and the distributed area 
on the buried box structure, which can be input into the current AASHTO design software and enable the 
software to consider the pavement effect on the live load distribution onto the buried box culvert.

Project Information
For information on this report, please contact Jie Han, Ph.D., P.E.; The University of Kansas, 1530 W. 
15th St, Lawrence, KS 66045; (785) 864-3714 phone; jiehan@ku.edu.
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