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Rehabilitation or replacement of culverts often becomes necessary when the culvert is no 
longer structurally sound.  Consideration of the remaining service life of the existing culvert 
is, therefore, a very important factor in deciding to rehabilitate or to replace it. 
 
In some instances, structures may require replacement due to inadequate waterway area 
and subsequent frequent interruption of traffic due to flooding.  Prolonged ponding behind an 
embankment caused by an inadequate culvert may also lead to embankment saturation or 
piping along the culvert. 
 
HYDRAULIC CHARACTERISTICS 
 
The hydraulic considerations for RRR improvement projects are, in many respects, the same 
as those for a hi ghway on new  alignment.  T he primary difference is that the hydraulic 
characteristics of the existing facility are already established.  These hydraulic characteristics 
include: 
 

• Culvert performance (inlet or outlet control or headwater at  culvert sites). 
• Culvert outlet velocities and scour tendencies. 
• Flow lines and culvert alignment. 
• Backwater at bridge sites. 
• Flow distribution. 
• Scour patterns at bridge piers, bridge abutments and adjacent banks. 
• Skew and channel alignment. 
• Storm drain systems and their performance. 

 
The engineer must consider the need for changing and t he consequences of changes to 
these hydraulic characteristics. 
 
Most improvement projects will require some modification of the existing drainage structures.  
If the hydraulic performance of a dr ainage structure is changed, the change should be 
investigated for both upstream and downstream effects of the change. 
 
Because the hydraulic effects of existing structures are usually well established, there is 
sometimes opposition to change from the landowner(s) affected.  This is particularly true in 
developed areas. 
 
Debris conditions may be changed and should be considered in design.  R oadside ditch 
drainage patterns may be altered.  These conditions should be thoroughly studied before any 
change is allowed. 
  




