UNDERWATER BRID GE INSPECTIONS
Protectmg the Publzc from Below



1950s and 1960s




46 people killed



Congress Took Action

Federal Aid Highway Act—April 27, 1971

e National Bridge Inspection Standards (NBIS)

- All states must perform routine inspections of
bridges (maximum interval 24 months)

- Inspector qualifications defined

- Inspector training program developed

- Manuals and Report formats developed

- Inspection and rating procedures defined (AASHO)
e National Bridge Inventory (NBI)



Collapse of U.S. Route 43 Bridge

e Occurred in April 1985

e Qver Chickasawbogue
Creek in Mobile, Alabama

e Led to FHWA issuance of
memo stressing

- Importance of
underwater inspections

- Ordering steps to
ensure each state has a
well-founded
underwater inspection
program



New York’s Schoharie Creek Bridge
Collapse—1987

e Center pier scour failure
e Collapse of main span carrying 1-90 in New York
e 10 fatalities

e Disruption of traffic




Response to Schoharie Creek
Bridge Collapse

New focus on “Bridges Over
Waterways” (approx. 86% of
bridges on the NBI)

Technical advisory—Scour at
Bridges (FHWA 1988)

“Scour Critical” bridge
Inspections required

Analytical procedures to
predict bridge scour—
Hydraulic Engineering Circular
No. 18 (FHWA)



October 1988 Modifications to NBIS

FHWA mandated development
of “Master List” of all bridges
that require “Underwater
Inspections”

Underwater inspection
frequency a maximum interval
of 60 months

Mandated development of
“Master List” of all bridges
that require “Fracture-Critical
Inspections”

NICET Level Ill and Level IV
certifications allowed for
bridge inspection team leaders



October 1988 Modifications to NBIS

U/W Inspection Frequency
60 month maximum interval
e Sound condition
e No channel instability

e Not deleterious environment



FHWA Guidance
Revisions to NBIS

e Underwater members must be inspected to the extent
necessary to determine structural safety with certainty

e Underwater inspection must include the streambed
e Types of inspections
- Wadeable water—Visual and tactile from above

- Deep water—Diving or other techniques



FHWA Guidance
Revisions to NBIS (cont.)

Levels of Inspection

Level | Visual and tactile, minimal cleaning
Level I Limited cleaning and measurement
Level Il Highly detailed, non-destructive testing
Scour

In-depth underwater inspection, if routine inspection is
not conclusive



Hatchie River Bridge Collapse

e April 1989-Covington, Tennessee
e Eight fatalities
e Disruption of traffic

Response

e [llustrated critical
Importance for underwater
bridge inspections

e [Focused attention on
taking appropriate
corrective action when
deficiencies are discovered






FHWA Minimum Guidelines for Diving
Inspection Intensity Levels

e Routine underwater inspection
- 100% Level |
- 10% Level Il
- Scour inspection

e In-depth underwater inspection
- If routine not conclusive
- More extensive Level Il and Level Ill effort
- May be bridge owner requirement



Level | Underwater Inspection

Visual and tactile techniques

Large sweeping hand motions
where visibility is limited

Referred to as a “swim-by”
Inspection

Minimal marine/aquatic
growth cleaning

Limited probing of
substructure and surrounding
channel bottom



Level | Inspection Results

Detect obvious major damage,
deterioration or over-stress

Confirm continuity of
construction

Detect undermining or exposure
of normally buried components

Verification of as-built drawings

Aid in selecting extent and
location of Level Il and Level Il
Inspections



Level Il Underwater Inspection

Up-close and detailed techniques

Marine/aquatic growth removal
from portions of substructure to
Identify damage and deterioration

Cleanings at low waterline, mudline
and midway between

Locate at more critical or
susceptible areas of substructure

10 in. wide bands



Level Il Underwater Inspection

Highly detailed techniques
Extensive cleaning and measurement

Non and partially-destructive testing
- Ultrasonics

- Sample coring or boring

- Physical material sampling

- In-situ hardness testing

Locate at key structural areas, suspect areas or
representative areas

Detect hidden or interior damage and/or section loss and
evaluate material homogeneity



Level 1lI Underv_vater Inspectlon (cont )
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Bridges in the Upstate




Decompression Chamber

* Required to be on S|te if d|ve is
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Bridges in the Midlands




Fast Flowing Rivers




Bridges in the Lowcountry




Old Cooper River Bridge - Grace
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Channel Bottom

Tﬂrignal Steel Piles

Steel Sheet Pile

Battered
Concrete Piles

The Cage Pier



Hydrographic Survey




Acoustic Imaging

“Visual” Image of

* Provides a



South Carolina
Emergency Inspections
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e Tired of Sitting Behind a Desk
e Ready for Some Adventure

e Use Your Technical Skills in the
Field

YOU



Teammates?



Accommodating Environmental Conditions
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