
Introduction
	 Reinforced	 concrete	 box	 (RCB)	 culverts	 are	 designed	 to	 provide	 hydraulic	
conveyance	at	peak	stream	discharge	for	low	initial	and	long-term	maintenance	costs;	
however,	 these	 structures	can	pose	challenges	 to	aquatic	organism	passage	 (AOP)	at	
some	locations.	A	number	of	states	are	using	a	variety	of	methods	for	the	construction	
of	RCB	culverts	that	facilitate	the	passage	of	aquatic	organisms.	Culverts	constructed	
using	stream	simulation	methods,	roughened	channels,	and	inclusion	of	baffles	are	some	
of	the	methods	used	to	promote	AOP.	
	 One	of	the	issues	with	RCB	culverts	is	the	potential	for	erosion	to	develop	upstream	of	
the	culvert	(headcutting).	The	Kansas	Department	of	Transportation	(KDOT)	constructs	
soil	 saver	walls	on	RCB	culverts	 to	prevent	headcutting.	The	hydraulic	efficiency	of	
culverts	with	soil	saver	walls	is	usually	acceptable.	However,	soil	saver	walls	act	as	a	
drop	inlet	and	can	hinder	AOP.	Therefore,	KDOT	is	considering	modifications	to	the	soil	
saver	wall	design	to	further	promote	AOP.
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Flume Testing Conducted in the Water Resources Lab at The University of Kansas
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To download the full report, visit http://kdotapp.
ksdot.org/kdotlib/kdotlib2.aspx and do the 
following:

1. Enter K-TRAN: KU-14-2 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
	 Thirty	states	were	surveyed	to	evaluate	current	RCB	culvert	applications	and	headcutting	prevention	practice	
and	how	AOP	was	addressed.	
	 Fifteen	existing	RCB	culverts	in	Kansas	with	soil	saver	walls	were	surveyed;	seven	of	these	are	discussed	in	
this	report.	Most	of	these	culverts	were	in	excellent	condition.	There	was	very	little	to	no	headcutting	observed	
and	the	culverts	appeared	to	be	functioning	well.	It	did	appear	they	could	potentially	act	as	a	barrier	to	AOP.
	 Flume	 testing	 was	 conducted	 in	 the	 Water	 Resources	 Lab	 at	 The	 University	 of	 Kansas	 on	 models	 of	 a	
conventional	box	culvert	with	a	standard	soil	saver	wall	configuration,	a	wall	with	a	square	notch,	and	a	wall	with	
a	V-notch.	

Project Results
	 It	was	observed	in	the	flume	testing	that	excellent	performance	for	the	control	of	grade	was	provided	by	the	
soil	saver	wall	for	both	the	standard	and	notched	walls.	The	V-notch	wall	appeared	to	have	the	potential	to	provide	
for	better	AOP	for	low	flows,	therefore	this	configuration	is	preferred.
	 Additional	flume	study	to	quantitatively	evaluate	the	hydraulic	efficiency	of	the	V-notch	soil	saver	wall	is	
recommended.
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