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Bridges & Structures Update
Starting Your Concept Development on the Right Foot

2024 ACEC Iowa Transportation Conference

Jim D. Ellis, P.E.

Preliminary Bridge Unit Manager
Bridges and Structures Bureau
Iowa Department of Transportation

Tuesday & Wednesday
September 24-25, 2024 – Des Moines, Iowa
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Concept Development – 6 Items to Complete the Concept

• Summary Attachment #1 & #2

• Draft Type, Size, and Location Plan (TS&L)

• 3D Bridge or Culvert Model

• Hydrology and Draft Hydraulics

• Staging Diagram

• Cost Estimate
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Draft Type, Size, and Location Plan (TS&L)
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Draft Type, Size, and Location Plan (TS&L)
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Basic Principles (Rules-of-Thumb)
Type of Structure vs. Discharge
• Q = VA     V target < or = 6 fps
• Think smallest to largest

Q25 Possible Design (County)
• Pipe Culvert RCP Q < 300 cfs Q50 Freeboard, Design (IDOT)
Box Culvert Q100 (Design-possible)
• Single 300 cfs < Q < 1,500 cfs Q200 Scour
• Multiple 1,500 cfs < Q < 4,000 cfs Q500 Pressure Flow
• Bridge Q > 4,000 cfs Roadway Overtopping?

• Unclassified Pipe (CMP, HDPE)
• ADT < 3,000 vpd
• Non-National Highway System Route

Drainage Area
• DA < 2 sq. mi. Iowa Runoff Chart (AEPD Spreadsheet)
• 2 sq. mi. < DA < 20 sq. mi. AEPD Spreadsheet
• DA > 20 sq. mi. Steamstats (AEPD Spreadsheet)

For pipe and box culverts, Q50 water surface elevation < 2 feet above top of pipe
Q100 no greater than edge of shoulder with no roadway overtopping, unless specific reason.

Resource:
Bridge Design Manual Chapter 3 and 4
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Questions?

THANK YOU FOR ATTENDING THIS CONFERENCE

Contact Information: Jim D. Ellis, P.E.
Preliminary Bridge Unit Manager
Bridges and Structures Bureau

Iowa Department of Transportation
800 Lincoln Way
Ames, Iowa 50010

Office: 515-233-7949
Cell: 515-231-6741
Email: jimmy.ellis@iowadot.us


