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• Both Reasons Are Mutually Beneficial

• Reduce Total Number of Re-submittals

• Reduce Time to Review Consultant submittals

Why THIS Presentation??? – 2 MAIN Reasons



• General
• HY-8 Related 
• Submitting for Hydraulics

• Culvert Rehabilitation 
• Liners
• Bored Pipes
• Paved Inverts

• Culvert Replacements

Common Errors and Issues



(website) = INDOT Hydraulics Website
Std. Dwg = INDOT Standard Drawings 
IDM = Indiana Design Manual

Web Addresses Provided at the End

Common Errors and Issues



General Errors/Issues – HY-8
• 1. When to use Outlet Depth vs Tailwater depth?

Sooo….
If the Existing Q100 Outlet Depth > Q100 Tailwater  Depth  Use The EXISTING
Q100 Outlet Depth in your backwater computations in lieu of tailwater depth.
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General Errors/Issues – HY-8



• 2. How to model a flared metal end section (or other type) in HY-8?
• INDOT Hydraulics Website - https://www.in.gov/indot/3595.htm (Website)

General Errors/Issues – HY-8

https://www.in.gov/indot/3595.htm


General Errors/Issues – HY-8



• 3. What to do if a pipe has an adverse or reverse slope (sloped the wrong way)?
• HY-8 Version 7.2 (Currently accepted version) will not allow for adverse slopes.

• (INDOT Hydraulics Website FAQ)

• If the existing pipe has a reverse slope, we recommend bringing the inlet invert 
to the elevation of the outlet creating a flat pipe.

General Errors/Issues – HY-8



• 4. Where do I survey the downstream cross section for HY-8

General Errors/Issues – HY-8
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• 5. Inverts/Flowlines and quick visual Checks (For most projects)
• Downstream channel Flowline and Cross section should be adjusted 

so that the flowline elevation matches the Existing Outlet pipe invert
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• 5. Inverts/Flowlines and quick visual Checks (For most projects) – (Cont.)
• Proposed Sumped Flowline Should Match Existing Flowline
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• 5. Inverts/Flowlines and quick visual Checks (For most projects) – (Cont.)
• Proposed Liner invert should be slightly above Existing flowline
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• 5. Inverts/Flowlines and quick visual Checks (For most projects) – (Cont.)
• Proposed Paved Invert should be 5” above Existing flowline
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• 6. Most of us have gotten this error in HY-8
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• 6. Your initial field surveyed section may look like this?

• Some people like to try this 
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• 6. Supplement the cross section data with more realistic site conditions 
(LIDAR or Survey)
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SUBMITTALS

General Errors/Issues -



• 1. Show Drainage Area Delineation with Contours and TC Path for EACH 
Culvert

General Errors and Issues - Submittals



• 2. Provide Historical Road Plans for Each Culvert (if Available)
• Historical Plans Request Website: 

https://entapps.indot.in.gov/OPSM/Dashboard/UserRequest

General Errors and Issues - Submittals

https://entapps.indot.in.gov/OPSM/Dashboard/UserRequest


• 3. Submit your HY-8 , HEC-RAS, and HEC-HMS, models with your submittals –
Not just screen shots of the output.

• FOR HY-8 
• Existing and Proposed Runs should be in together in 1 HY-8 file
• You should have 1 HY-8 files for Each Individual Culvert

General Errors and Issues - Submittals



• 4. For Time of Concentration computations, any part of the Path through a 
pond should be excluded from the time.  So it will take no time from 
when the water enters a pond, to where it exits the pond.
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• 5. Structure Size and Type in the Model should match the Hydraulic Memo
• 6. Provide Inlet, Outlet, and downstream channel photos (minimum)

General Errors and Issues - Submittals

Downstream= Upstream



• 6. Provide Inlet, Outlet, and downstream channel photos (Cont.)

General Errors and Issues - Submittals

Downstream



• 7. HY-8 7.2 is the only currently accepted version. (Website)

• 8. Due to a recent Windows 10 update, if you try to install HY-8, there is 
a necessary file that is now missing.  (Website)

• So if you already have HY-8 7.2 installed 

• If you haven’t? :   Visit INDOT Hydraulics Website

General Errors and Issues - Submittals



• Large Design Submittals …

• Break Them up – Separate Reports and Submittals 
• Culverts (~10 culverts per submittal)
• -Break up by watershed
• Detention Separate Submittal
• Median Drains Separate Submittal
• Storm Drains Separate Submittal
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10. Situations it would be prudent to have a PRE-Submittal Meeting with INDOT    
Hydraulics or a phone call at a minimum.
a. There is no defined  channel downstream (Farm fields on both sides) – may consider 

matching existing rather than upsizing to meet current IDM.
b. Planning requires altering the existing drainage pattern.
c. The model shows roadway overtopping, but in order to eliminate it, will require a 

significant change to the scope of the project.  (Grade raise required or Pipe size increases 
from 4’ Diameter to 20’ RCB)

d. Anything you haven’t encountered or seen before
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Culvert Rehabilitation
(Liners, Paved Inverts, Bored Pipes)

Culvert Rehabilitation



• 1. When analyzing an existing structure that has been lined, or extended 
with a different size/type, you should use the ORIGINAL Structure Size and 
Type for modeling the existing condition.

• So if a 4’x4’ RCB has been extended on both ends with a 4’ diameter CMP, 
you would analyze the existing as if it were a 4’x4’ RCB

And

If you are looking to replace a 48” CMP that has been lined with a 36” HDPE, 
you should analyze the existing as if it were the 48” CMP 

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 2. What inlet condition do I use in HY-8 for a liner/Paved Invert? (Website)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 3. For Liners, if your liner increases the headwater > Existing Headwater:
• IDM (203-2.02(13))
• Provide Justification IN THE MEMO (i.e. contained in the ditch, 

contained on INDOT R/W, Flood Easements)
• Provide visual evidence (Contour boundary of Headwater or section 

showing headwater in the ditch)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 3 (Cont.) – Headwater – Show it.

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)
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• 4.When installing a Bored Pipe adjacent to a lined pipe, what elevation 
should I set the inverts?   (Website) 

For Low Q100 Elevations, we will typically allow the bored pipe to be set 6” 
above the existing.

5. What is the minimum internal diameter of a bored pipe? 
(Website) 

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. When providing Liner Options, we typically would also like to see a 
5” paved invert option if it meets Liner design Criteria. 

• Standard Drawing  Std Dwg. E 715-Pipe-02

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. Must State the Thickness of the Paved Invert in the Memo

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. Spreadsheet for Coordinates in HY-8: (Website)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. Paved Invert (Cont.)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. Paved Invert (Cont.)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



• 6. What is the minimum Pipe Size for a Paved Invert (Constructability)?
• (Website)

Culvert Rehabilitation (Liners, Paved Inverts, Bored Pipes)



Culvert Replacement 

Culvert Replacement



• 1. RCB’s and 3-Sided Structures will require riprap placed at the INLET and 
OUTLET According to their standard drawings.

• RCB  E 714-BCSP-01

Culvert Replacement



Culvert Replacement



• 1. RCB’s and 3-Sided Structures will require riprap placed at the INLET and 
OUTLET According to their standard drawings.

• 3-Sided Structures  E 723 CCSP (series)

Culvert Replacement



Culvert Replacement



Culvert Replacement
2. Haunches for RCB’s and 3-Sided Flat-Top Structures:



2. Haunches for RCB’s and 3-Sided Flat-Top Structures:

Spans < 18’, Haunches should be modeled (Website)

Spreadsheet providing Coordinates is available on Website

Culvert Replacement



Culvert Replacement
2. Haunches - (Cont.)

So, for a 4’x4’ RCB, you would 
Conservatively use an 8” Haunch

Use largest Haunch
For size listed



Culvert Replacement
3. A Sump is no longer required for 3-Sided Structures

Unless it is a County Regulated Drain and the County Surveyor/Drainage 
Board has requested a sump.



The End.  
Questions???

Links: 
INDOT Hydraulics: 
https://www.in.gov/indot/3595.htm
INDOT IDM: 
https://www.in.gov/indot/design_manual/design_manual_2013.htm
INDOT Standard Drawings: 
https://www.in.gov/dot/div/contracts/standards/drawings/sep19/sep.htm
Historical Plans Request Website: 
https://entapps.indot.in.gov/OPSM/Dashboard/UserRequest

https://www.in.gov/indot/3595.htm
https://www.in.gov/indot/design_manual/design_manual_2013.htm
https://www.in.gov/dot/div/contracts/standards/drawings/sep19/sep.htm
https://entapps.indot.in.gov/OPSM/Dashboard/UserRequest
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