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Objectives 

ÅDiscuss required input data 

ÅDiscuss design criteria 

ÅDiscuss design procedures 

ÅAnswer questions 



Topics Not Covered 

ÅBasic fluid mechanics 

ÅHydrologic design 

ÅTheory behind equations 

ÅWeir flow with culverts 

ÅRecommend taking NHIôs Culvert Design 

Workshop 



References 

http://www.michigan.gov/stormwatermgt/0,1607,7-205--93193--,00.html 

 

http://isddc.dot.gov/OLPFiles/FHWA/012545.pdf 



Required Input Data 

ÅHydrologic Information 
ÅDrainage Area 

ïIf greater than or equal to 20 acres, use MDEQ SCS 

procedures 

ïIf less than 20 acres, use Rational Method 

ïIf greater than 2 square miles, request discharge 

information from MDEQ. 

ÅFlood Discharge Information 

ï10 year (10% chance) 

ï50 year (2% chance) 

ï100 year (1% chance) 



Required Input Data 

ÅDesign Requirements 
ÅSite Constraints 

ïTailwater conditions 

ïHeadwater constraints 

ïExisting culvert information 

ïDischarge constraints 

Tailwater 

Headwater 

Flow 



Design Requirements 

ÅMDOT culverts are 

typically sized for a 50 

year (2% chance) 

flood 

 

ÅCheck for harmful 

interference in a 100 

year (1% chance) 

flood 



Design Requirements 

ÅDesign headwater usually 

controlled by site features 

ÅBuildings 

ÅCrops 

ÅAdjacent drainage 

structures (i.e. ditch 

culverts) 

ÅRoad features 
 



Design Requirements 

ÅThe design 

headwater should be 

no greater than the 

elevation where flow 

diverts around culvert 

(i.e. bypass flow) 



Design Requirements 

ÅDesign Headwater ï General Procedures 

 

ÅTarget is 0.9D for circular and elliptical culverts; 

nearly full for box culverts for a 50 year storm (2% 

chance). 

 

ÅMaximum allowable headwater is 1.5 below the 

edge of shoulder for a 50 year storm (2% chance).  

Use with caution for outlet velocities. 



Design Requirements 

ÅOutlet Velocity 

ÅBeware of scour at outlets 

Å In many cases, energy 

dissipation required if over 

6 ft/s (unless consistent 

with downstream channel).   


