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Learning Outcome

A. Assign an NBI rating to a
prestressed, adjacent

non-composite box beam
superstructure

using new rating guidelines



’1 Rating Guidelines
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Bridge Cross Section
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Forensic Inspection and Evaluation

Field Inspection and Forensic Investigation
of the

SR 1014 Lake View Drive Bridge
oVer

Ve
Interstate 70

 Re-opening
I-70 WB

e Safety of
other
similar
bridges In
PA



Forensic Evaluation of Materials
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[] Primarily Corrosion Failure

A Primanly Overstress Failure



More Evaluation and Testing
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Material Properties

Tested concrete and prestressing strands
met the design criteria

Concrete Strength f' Strand Strength F,
B Design: Design:
5900 psi 250 Kksi
Measured: | Measured
6200 psi min J"f' 276.6 ksi

S .| 8400 psi max




Unforeseen Fabrication Problems

 Bottom flange
thickness

e Bottom concrete
cCoVver

e \Wall thickness

e |ateral post-
tensioning tie rods
and shear keys

e \Vent holes and drain
holes

e Prestress L0ossS




Correlation of Surface and
Strand Conditions

- ° Bottom
o S Flange

Longitudinal
Crack




Correlation of Surface and
Strand Condltlons (continued)

Strand
Stirrup —\ \ /

Longltudlnal / \___ Bottom

Crack Flange




Key Inspection Reqguirements

N s N

Document exposed strands

Document cracking patterns

Define strand corrosion

Measure camber

Investigate Independent Beam Action
Evaluate barrier and barrier connection
Clear clogged drain holes



1. Document Exposed Strands

Collision Corrosion
Damage Damage



2. Document Cracking Patterns

Pier 1

S

T T Spall with
H »l " srands. Pier 2

Span 1, Beam 6



Cracking Near Barrier Joints

Load Cycle 11: P =734 kips




Cracking Near
Barrier Joints
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3. Define Strand Corrosion




Strand Pitch

/-wire Strand cross-section
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Corrosion Evaluation
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4. Measure Camber

!

— —

T Camber




5. Investigate Independent
Beam Action




6. Evaluate Barrier and Barrier
Connection




Clear Clogged Drain Holes




[ Rev0206 |
NOTE: The foliowing table supplements the Condition Rating Codes for prestessed concrete adjacent box beam superstructures (ltem E18 anly)

Superstructure Condition Rating Guidelines for Non-Compaosite Prestressed Concrate Adjacent Box Beams
Conditian Rating Percent # strands exposed Other Deterioration of
izinale heam . F/S Concréle Baams

L 4 rnd s~y a— 1 ! AL AEn

9 - Excellent 0% No cracks, stains or spalls
8 - Very Good 0% No cracks, stains or spalls
7 - Good 0% Map cracks and miscellaneous nairiine cracks

3 - Serious 15-20% Spalls Spals/deamnatons, >Za7
Transverse cracks Open flexure cracks in bot, Flange

Web cracks Vert. or diag. cracks in P/S beam near open jts. in
barrier

Camber Sagging/Loss of camber
Transverse Tendons  |Broken or missing

Z S dins opPdTSIIETdT TN, = 1370
Transverse cracks None
Longitudinal cracks Hairline longitudinal cracks in bottom fliange
Longitudinal Joints Leakage at joints with light efflorescence

Transverse Tendons Broken or missing
2 - Critical >20% | All Any cond. worse than detailed above

Condition Rating Codes ) 53




The “Aftermath”

PennDOT’s State Owned Adjacent Box Beam Bridges

As of May | Bridge
yA0[0]5 Count
O
H?/ger:ways 20
O
S’E{ree;ms 778

Grand Totals

798

Load
Posted

0

11

Restricted

0,

15
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NBI Rating

 There are delaminations and spalls
throughout and several longitudinal
cracks up to 1/8” wide. Beam 2 has

30% of its area spalled or delaminated
and 7 out of 54 (13%) strands
exposed.

Rating = 3, Serious



Rating Reasoning
SOL 431-06-03

Composite Prestressed Concrete Adjacent Box Beams
Ratl n g . 4 Other Deterioration of
. P/S Concrete Beams
MNo cracks, stains or spalls
No cracks, stains or spalls

6_ 1 5% Map cracks and miscellaneous hairiine cracks

S Minor spalls/delaminations, <5%

Strands Exposed = Rating: 3

nsveg

(single beam) |

hgitug

| Spalls/Delaminations

Transvg
Longitud >25%
Longitu
Transverse |endons vily rusted

Web cracks In . or diag. cracks in P/S beam near
open jI™ rier (< 3" length)
3 - Serious 15-20% Spalls Spalls/dela tions, >25%

Transverse cracks Open fiexure cracks in bot. Flange
Web cracks Vert. or diag. cracks in P/S beam near open jis. in
barrier
Camber Sagging/Loss of camber
Transverse Tendons Broken or missing

2 - Critical All Any cond. worse than detailed above







Learning Outcome

A. Assign a NBI rating to a
prestressed, adjacent

non-composite box beam
superstructure

using new rating guidelines
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