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Objectives

Service load performance assessment of an RC bridge

 Collect and analyze strain data efficiently
* Characterize load distribution across the bridge structure
* Develop and validate computational models for performance analysis

e Evaluate long-term bridge monitoring using dynamic fiber optic strain
sensing

* Post-earthquake damage evaluation






Background



Fiber optic strain sensing
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(reference: Nicky De Battista
https://www.repository.cam.ac.uk/handle/1810/255405)



Crack measurement using fiber optic sensing
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Crack measurement using fiber optic sensing

I T I

£ 2000 | | N\ / ]
o | | I |
K Y2 A\VARS

© 1000 | | i | L 1
2 | | [ [ [
= - | | [ [ [

0 C I IR T RV § S : L1 : , .
2y 00 d2! 04 0.6 | 08| 1.0
A2 ! Location (m) : :
Q . S
. | |
ombodios—| wm—. L, Sy e — [
in rebar = : e o

' |

Optical distributed sensor interrogator

|. 1 1 L
0.2 04 06 08 10 12 14 16 18
Principle strain [%)]

Remote module

(Liuetal.,2021)




Motivation

Evaluate use of fiber optics for quantifying real service loads
and structural performance



Centennial Viaduct
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FO sensing plan - deck
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FO sensing plan - deck
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in deck
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FO sensing plan - columns
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FO cables embedded in columns
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Example measurement
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Cory Hall Hill Line Space Sciences Lab
Hearst & Le Roy 7:35 am. to 7:25 p.m. | Every 30 minutes

Model consideration

e Shuttle Load:

Lawrence Hall

Greek Theatre of Science

Gayley & University Drive

Foothill & Stern
(Unit 4)

srary

* Total weight = 5.9 tons S Hearst Mining Circle

* Load per wheel  N—— UC Botanicl
* (in 2D, two wheels) = 2,950 kg per wheel "

* Wheelbase = 4.7 m Bowles Hall

Gayley & Stadium Rim Way

e Track Width =2.2 m

Haas/

Memorial Stadium
Piedmont & Optometry Lane

(reference: UC Berkeley Bear Transit
https://pt.berkeley.edu/transportat
ion-mobility/bear-transit)

(reference: UC Berkeley Bear Transit
https://www.visitberkeley.com/dire
ctory/uc-berkeley-bear-transit/) 18




Model consideration

* Simple Linear Elastic Model for Initial Validation

e Cross-sectional Area: = 53.22 ft? = 4.94 m?

* Reinforced Concrete Properties:
* Yield Strength (fy) = 60 ksi
«  Compressive Strength (fc') = 3.6 ksi
*  Modulus of Elasticity (E) = 23,520 MPa
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Measurement: Longitudinal

Top cable: a
—
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Top cable:
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Microstrain (ue)

Strain Distribution

Top cable:
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Measurement:

ransversal
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Strain Distribution
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Strain Distribution

Strain (pe)

Strain (pe)
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Strain Distribution
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Summary

* Collected and analyzed strain data efficiently
e Characterized load distribution across the bridge structure
* Developed an initial validation model for the strain data

Strain vs. Distance (Time 00:03.001)
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Future work

* Enhance computational modeling for improved accuracy
* Implement weight-in-motion (WIM) analysis

* Conduct long-term bridge performance monitoring

* Perform post-earthquake structural assessment

Strain vs. Distance (Time 00:03.001)
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