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Structure Background

* Location: Pleasant Grove, UT

* Year Built: 2002

* Bridge Width Out to Out: 33’-9.5”

* Total Bridge Length: 234’ -117

* AASHTO Girders: 28 Type V (14 per span)
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Structure Background
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Inspection Background
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Inspection Background
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NDE of Prestressed Structures

AASHTO Girders and Ultrasound
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Ultrasonic Tomography (MIRA

MIRA Gen 3 MIRA 3D Pro
4 x 12 Dry-Point Contact (DPC) Transducers 4 x 16 Dry-Point Contact (DPC) Transducers
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Ultrasonic Tomography (MIRA), Cont’d

For 16/64 transducers: 120 or 2016 signals per test point.
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Ultrasonic Tomography (MIRA) Application

AASHTO Girder Box Girder PT Duct Investigation Construction Quality Control
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GPR Application for AASHTO Girders

GPR Profile
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Ultrasound Application for AASHTO Girders

Ultrasound

{il

LLAER

—J—__ NATIONAL BRIDGE PRESERVATION CONFERENCE 2024
_

Innovation for Infrastructure Resiliency




Ultrasound Application for AASHTO Girders, Cont’d

MIDWEST NORTHEAST | SOUTHEAST WESTERN
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Ultrasound Application for AASHTO Girders, Cont’d

GPR Ultrasound
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Field Observations and Ultrasound Application
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NDE Investigation
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NDE Investigation — Deliverable
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Phase 2

Live Load Testing
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L oad Test — Instrumentation Goals
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L oad Test — Instrumentation

Strain transducer
along top of web

Rotation sensor
installed along bottom
of girder near supports

Strain transducer
along bottom of web

Strain transducer along
top of bottom flange
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DATA ANALYSIS — GIRDER CROSS-SECTION

RESPONSE HISTORY PLOT
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— Response from top of web

— Response from bottom of web

— Response from top of bottom flange

— Response from bottom of bottom flange
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STRAIN {microstrain)
2

Minimal
responses from
gages at top of

web showed that
these gages were
near the girder's
N.A.

Neutral axis location calculations used directly
loaded responses not effected by local bending
in top sensor
(N.A. equations shown on following figure)

|| —— E-08-F-File 4

Minor negative flexure behavior observed at
midspan when truck crossed onto adjacent span,
showing expected span interaction under live-load
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GIRDER CROSS-SECTION

BENDING STRAIN PROFILE
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Integrated Approach

= Generate a field-verified
model to quantify:

» Girder and support
stiffness

» Load distribution

» Load rating model
parameters

Rendered Plan View (Deck removed for dlarity)

Continuity Diaphragm

e

Abutment
Diaphragm

.'/ ~

Girder elements Interior Diaphragms

\\

Rendered Cross-section View
(Diaphragms removed for clarity)

|
Parapets/Rails

Deck shell elements (haunch included over girders)
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Support conditions modelled using rigid links connecting
superstructure to girder bearings and nodal springs
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Girder supports nearly fixed with some variation

Concrete defects not yet influencing load paths

Load Test and Model Calibration Results
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rder stiffness as expected and consistent N T T S T - T T T I S I

Does not suggest potential strand bond reduction
RESPONSE HISTORY PLOT — Strain from top of web g
- . I . o _ — Strain from bottom of web
! ! ' — Strain from top of bottom flange

STRAIN (microstrain)

Midspan responses well matched, with minor — Strain from bottom of bottom flange

30| variations between measured and calculated
responses about the girders’ elevation

B8432 B5425 B6001

86384 B5580 B5725 B1353 BEB453 B5461 B1382 B3389 B5738 B5612 BS5383
SELECTED GAGES

3 Modeled distribution paths typically align
better with response vs. other distribution

factor methods.

2 Modeled and test response correlate well
at this time.
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Conclusions — NDE

* Voids in flanges were likely caused by inadequate consolidation and
segregation at the time of placement
* |[nadequate vibration/over vibration
e Stiff concrete mix
* Delayed placement

* Honeycombing between the prestressing strands may affect the flexural
and shear strength along the beam.

 Substandard concrete in thin web precast girders may:

* Reduce shear strength capacity and thereby reduce the member’s load-carrying
capacity.
* Increase cracking and reduce durability.
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Conclusions - Live Load Testing

* At the time of the live load testing, the structure was performing in a stiff
and expected manner, with no signs of loss of performance at service level
loads.

* The structure is currently performing as expected in terms of load paths.

Is there a discrepancy between the NDE and Load
Testing findings?
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Discussion

* Although the structure is currently performing as expected from a live load
response perspective, the poor concrete condition must be addressed.

determined that the deterioration identified by has not
yet influenced girder stiffness or the structure’s load paths. However,
there is the potential for a decrease in ultimate strength and reduced
long-term durability/capacity. The potential for strength reduction is an
iImmediate concern that will be amplified as the deterioration continues.

* |.e. the bridge is responding well with regards to stiffness and load distribution, but
the deterioration may cause a reduced capacity

* This should be considered during load rating

* Considering that the structure is currently performing as expected, itis
worthy of remediation to:
a. Minimize exposure of strands
b. Ensure the concrete-strand bond

MIDWEST NORTHEAST SOUTHEAST WESTERN
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Next Steps

e |nitial
Recommendations:

* Remove poorly
consolidated concrete,
patch, and fiber wrap

_FIBURE2S Frefemed Alleemativa

 Final Decision

* Replace bridge as part of '
a capacity project |
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Thank You

Contact Details:

Rebecca Nix Shane Boone

Utah DOT BDI

Bridge Management Engineer Senior Vice President
Rnix@Utah.gov ShaneB@BDITest.com
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