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SAFETY IMPROVEMENTS RELATIVE TO DRAINAGE DESIGN

Where the hazard is a culvert headwall, the options usually are to extend the culvert, protect
traffic with guardrail, or construct a protective grate over the headwall. T he alternative
selected should be based on particular site conditions. Grates on cross culverts with the
potential to collect significant debris are undesirable because of the potential hazard created
for local flooding. A good way to evaluate the risk is to assume the grate will be plugged and
then determine what flood hazard will be created. In all cases, it is very important that grates
on culvert end be inspected frequently and always cleared of debris. Spaces between grate
bars should be as large as practicable in order to lessen the probability of plugging.

The wide openings tend to minimize the flood hazard by reducing the potential of debris
plugging the culvert.

BRIDGE RESTORATION

Hydraulically Equivalent Replacement Structure (HERS) definition:

The waterway opening of the proposed structure provides the same height, width
obstructions (piers) and geometric configuration as the existing structure.

The proposed roadway grades on the approaches and the structure provide the same
overtopping characteristics as the existing facility.

Any of the above characteristics of the proposed facility are less restrictive to the
passage of flood flows than are the characteristics of the existing facility.

Every waterway crossing whose 1% exceedance probability discharge is anticipated,
estimated or expected to be 500 cfs or greater MUST be reviewed by an appropriate
river mechanics specialist. When the proposed facility is determined to bet he
hydraulic equivalent of the existing facility, no formal design analysis will be required.

If a rehabilitation of the structure and/or its approach roadway does not conform to the
HERS requirements, it must be treated as a bridge replacement, and an engineering
analysis is required.

BRIDGE REHABILITATION

Bridge repairs are often required because of structural deterioration, damage from floods,
and damage from vehicles. Bridge rehabilitation consists of physical changes to a bridge
which are necessary because of inadequate width, structural capacity, hydraulic capacity, or
because of scour or degradation.

Where bridge repair or rehabilitation is being considered, the cost of the repair should be
compared with the cost of complete replacement. The hydraulic requirements of the bridge
should also be reviewed when extensive repair or rehabilitation is being contemplated. This
hydraulic review is particularly important if a change in the roadway profile is to be included in
the rehabilitation.





