
Background
The synthesis project developed guidance to 
identify distances relative to some common metric 
where model boundaries should be established—
beyond these distances, hydraulic calculations 
based on the simpler slope-area method would 
apply; within these distances, hydraulic modeling 
using HEC-RAS, WSPRO, or similar tools would 
be appropriate for precise description of water 
surface elevations and force calculations. The 
principal research question was: “What would be 
the minimum required upstream and downstream 
model extents required for hydraulic modeling of 
bridge crossings on rivers and wide creeks?”

What the Researchers Did
A literature review and a generic modeling study 
were conducted to address the question posed 
above by scenario modeling several conditions. 
The results of the HEC-RAS modeling study were 
used to develop a tool to estimate model boundary 
distances in conjunction with similar guidance 
from the literature.  The tool itself reports 
distances from four rules—three from literature 
interpretation and one for the study-speciϐic 
modeling. 
    Figure 1 is a screen capture of the estimation 
interface tool that implements the rule(s)-of-
thumb for a minimal description of the channel 
hydraulics.

What They Found
The literature review identiϐied three broad 
categories of guidance ranging from a vague 
“far enough” to a prescriptive 200 meters. 
An intermediate category based on 20-30 
characteristic lengths (the bankfull width) was 
also found.  The generic modeling study conducted 
as part of the study produced results in reasonable 
agreement with the literature guidance, although 
the numerical values differ. 

The estimation tool will return four distance 
estimates:

(a) An estimate based on the modeling study in 
this document;
(b) An estimate based on Wildland Hydrology 
Inc. (2013);
(c) An estimate based on Nebraska Department 
of Roads (2015); and
(d) An estimate based on Samuels (1989), 
Castellarin et al. (2009), and a rule-of-thumb 
for physical models that approximately 40 
characteristic lengths is sufϐicient for full ϐlow 
development.   The characteristic length used 
was channel width.

What This Means
A designer can support their judgment on modeling 
boundary distances using rules-of-thumb derived 
from the literature and a targeted modeling study.  
    If the ϐlow addition or change occurs within the 
smallest distances supplied by the estimation 
tool, then a hydraulic model of the structure and 
surrounding stream is indicated—and the distances 
to the model boundaries can be speciϐied.
    If the ϐlow addition or change occurs beyond the 
largest distances supplied by the estimation tool, 
then simpliϐied hydraulics, if otherwise applicable, 
are sufϐicient.
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Figure 1.  Screen capture of boundary distance estimation tool.


