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Referenced Specifications
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1. ASHTO Standard Specifications for Highway 

Bridges-Division 1, Section 12

2. AASHTO LRFD Bridge Design Specifications – 

Section 12

3. ASTM Standard Practice for Structural Design of 

Corrugated Steel Pipe, Pipe Arches, and Arches 

for Storm and Sanitary Sewers and Other Buried 

Applications – ASTM A796

4. AREMA Manual for Railway Engineering – Section 

4.9
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On-line Resources

➢ www.transportation.org

➢ www.astm.org

➢ www.NCSPA.org

▪ NCSPA Corrugated Steel Pipe Design 

Manual

▪ Design Data Sheet #19 – “Load Rating 

and Structural Evaluation of In-Service, 

Corrugated Steel Structures”
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On-line Resources
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CMP (Corrugated Metal Pipe)
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Metal Culvert Rating in BrR 7.4.1
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Metal Box Culvert
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Metal Culvert Rating in BrR 7.4.1
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Example of a CMP
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Shop Drawings
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Metal Culvert Rating in BrR 7.4.1
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Example of a CMP
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Metal Culvert Rating in BrR 7.4.1
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Example of field measurements
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Metal Culvert Rating in BrR 7.4.1
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Example of field measurements
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1

14



15

Load Rating of CMP

Operating rating factor 

RFo = 
𝑆

1.3
 - β*D /(L +I)

S = Strength

D = Dead load effect

L = Live Load effect

I = Dynamic effect

β = Dead load factor

Inventory rating factor (RFi) = 
3

5
 *RFo 

Load Factor Rating

Basic AASHTO Equation
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Metal Culvert Example 1
BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Components
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Load Rating of CMP

Wheel Load distribution 

through fill
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1

29



30

Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Analysis setting
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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RESULTS - Workspace
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Metal Culvert Rating in BrR 7.4.1
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RESULTS - Workspace
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Metal Culvert Rating in BrR 7.4.1
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RESULTS - Workspace
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Metal Culvert Rating in BrR 7.4.1
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RESULTS – Bridge Explorer
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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HL-93 Design Loading
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Metal Culvert Rating in BrR 7.4.1
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Questions

Amjad Waheed, PE

OHDOT Bridge Rating Engineer

Amjad.Waheed@dot.ohio.gov

614-752-9972

mailto:Amjad.Waheed@dot.ohio.gov
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