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Issues to be discussed:
1. Determining bridge bent location and direction
2. Using 3D assessment for Manning’s n value assignment
3. Specifying ineffective flow area 
4. Specifying blocked obstruction
5. Transferring peak flow from a hydrologic model to a hydraulic model 
6. Determining the number of watershed subdivisions
7. Determining detention pond location and volume
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Disclaimer: The presentation contains information of past TxDOT projects. They are used solely for illustration purpose. 



Issue #1: Determining bridge bent location and direction

3

AVOID put a bent in a stream 
thalweg area.
DO align bents with stream flow 
direction.

IF NOT, it can cause severe local 
scour, possibly bridge collapse, 
and debris buildup. It can also 
reduce flow area, raise WSEL, and 
lead to challenging O&M.



Issue #1: Determining bridge bent location and direction
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Example 2
Identifying  issues:

1. Piers/bents is located 
at channel bottom, 

2. Bridge span is short
3. Some debris buildup
4. Requiring more 

maintenance and 
repair.



Issue #1: Determining bridge bent location and direction
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Example 3: evaluation and judgment
• The river is wider and flatter than normal with gentle river slope, a bent was built 

in mid of a river. Design appears cost effective without significant risk increase. 
• When a river makes a turn at a bridge, bents should be parallel to U/S flow 

direction to minimize flow obstruction, pier scour, and debris buildup.
• Always use engineering judgment based on H&H principles. 



Issue #2: Using 3D assessment for Manning’s n value assignment
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DO:
(x) Divide an XS into segments based 

on major roughness groups.
(y) Each ni represents the average 

roughness for the strip area from 
halfway U/S of next XS to halfway 
D/S of next XS.

(z) Adjust n value down if flow depth is 
very high.

DON’T: 
(1) Don’t assign n value based 
roughness just at or near the XS,
(2) Don’t assign a default n value by 
location of a stream for 1D modeling.

Reason: Q is inversely proportional to n so it can significantly affect peak flow estimate



Issue 3: Specifying ineffective flow area (IFA) 
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DO: Identify and set up IFA segment and elevation for a 
given XS when V≈0. 

Effect:
Not to specify IFAs can significantly increase flow area 
and underestimate WSE



Issue #4: Specifying blocked obstruction
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DO: (1) if a large structure or a row of buildings along a river bank intersects with a XS, blocked 
obstruction should be specified.
(2) for a few of isolated small buildings in a floodplain, use a weighted n value. 

Logic: Whenever something can be clearly defined, define it to reduce uncertainty.

Effect: ignoring a definable blocked obstruction can increase uncertainty assigning n values. 



Issue #5: Transferring peak flow from a hydrologic model to a hydraulic model 
DO: Adjust Qp and XS in the hydraulic model as needed to make H&H modeling consistent, and 
document all adjustments. 

Effect: Improperly transferring Qp
to a RAS XS can change hydraulic 
profile significantly.



Issue #6: Determining the number of watershed subdivisions
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Subdivision criterion: 
Each subbasin should be 
reasonably homogeneous.
DO:
• Divide a drainage basin 

based on distribution of 
watershed characteristics 
(land use, soil type, 
land/river slopes, 
reservoir/ponds, surface 
cover).

• Reason: When each 
subbasin is reasonably 
homogeneous, we can 
better define model 
parameters to reduce 
uncertainty of results.



Issue #6: Determining the number of watershed subdivisions
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Subdivision example:
• Sub-area 01 is relatively flat 

without development
• Sub-area 1A is relatively steep 

with residential development
• Sub-area 1B is steep with no 

development
• Subarea 1C is similar to 1B

but with different discharge 
location

• No unique subdivision method 
method, use engineering 
judgement based on H&H
principles.



Issue #6: Determining the number of watershed subdivisions

HDM(Chapter 4 Section 13, Page 4-60, 2019):
 “TxDOT research on undeveloped watershed (0-5822-01-2) has indicated that there is little 

justification for subdividing a watershed for the purpose of improving model accuracy.”



12



Issue #6: Determining the number of watershed subdivisions
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Recap:
 The number of subdivision needed depends on the 

distribution of a watershed’s characteristics (soil type, land 
use, channel and surface slopes, surface roughness, 
presence of reservoir/detention). 

 Each modeled subbasin should be reasonably 
homogeneous in H&H characteristics.



Issue #7: Determining detention pond location and volume

 The basic function of a detention pond is to store stormwater runoff  and 
slowly release it to D/S so that a proposed project will not cause existing 
Qp/WSEL to rise.

 Selection of a detention pond location depends on a number of factors, 
including space availability, Traffic safety, capability of gravity draining, and 
life-cycle O&M cost.  

 A detention pond size is usually determined by using detailed hydrograph 
method  through iterations (adjusting pond volume and outlet structure 
sizes) to ensure Qpost≤ Qpre

 It is not recommended to store the increased runoff volume by a project 
because it can significantly increase the size and the number of ponds 
needed. It can increase project and O&M costs, and raise pond safety 
problems. In most applications, our goal is to maintain existing peak flow 
and WSEL, not the runoff volume.
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Issue #7: Determining detention pond location and volume
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Typically,  a pond’s location, volume and outlet 
structure sizes are determined through iteration 
method to ensure Qpost≤ Qpre,
• In rural areas, small increase in Qpost or WSEL

may be acceptable if no existing structures or 
access roads are impacted, 

• Always consider O&M and traffic safety,
• Coordinate with FPA before making a final 

decision.
•



Issue #7: Determining detention pond location and volume
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Quiz: Can we build 3 ponds 
under a bridge within ROW? 
No! because:
• The storage will be filled by 

base flow before peak flow 
arriving (no detention 
volume available),

• Pond volume will be partially 
filled by sedimentation from 
each flood,

• Removing sedimentation 
after each flood can be 
challenging,

• It is difficult to get permit 
from USACE for Waters Of 
the US



Q
A

We will 
continue to 
share H&H
experiences

You are welcome to 
share your stories, 
questions, or 
thoughts on H&H!
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