Taylor Bridge - Canada

Project Description:
The Taylor Bridge opened in 1997. It is built over the Assiniboine River on
Provincial Road No. 334, in the province of Manitoba. The bridge plays a major
role in improving access to the city of Winnipeg for the growing number of people
who are residing in regions outside city limits. The bridge is located near
Headingley, just outside Winnipeg, Manitoba, Canada.
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Taylor Bridge — Winnipeg, Manitoba, Canada

Quick Facts:

Name and Location: Taylor Bridge - Winnipeg, MB, Canada

Owner: Dept. of Transportation & Government Services, Government of Manitoba
Structure category: Medium span (girder bridge)

Spans: 5 equal spans, 33.0 m each

Structural system: 8 prestressed girders in each span, 4 girders prestressed with CFRP
tendons and reinforced with CFRP stirrups

Start of SHM: October, 1997

Number of sensors installed: 111

Instrumentation design by: ISIS Canada — University of Manitoba

Description of Structure:
The Taylor Bridge is comprised of five simply supported spans, each 33 m long.
Each span has eight prestressed concrete girders at a spacing of 1.8 m. Two girders
in Span No. 1 are pre-tensioned with tendons made of CFRP; one of these girders
also incorporates CFRP stirrups. The bridge has two sidewalks, each separated
from the vehicle lanes by a concrete barrier.
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Cross-section of the Taylor Bridge

Purpose of Instrumentation:
The purpose of the Taylor Bridge instrumentation is to monitor bridge performance
on a continual basis. Fibre Bragg Grating (FBG) sensors are used to monitor the
strains in the CFRP and GFRP reinforcement of the structure elements.
Thermocouples are used to compensate for temperature effects. Surface mounted
strain gauges are used to measure the strains in different locations.

Sensor Details*:

Type Number Location
Fibre optic sensors 65 Span No. 1 — 32/ Span No. 5 - 33
Electric foil strain gauges 26 Span No. 1 — 18/ Span No. 5 -8
Temperature sensors 20 Span No.1 — 10/ Span No.5 - 10

*Rizkalla and Korany (2000)

Examples of outcomes:
The bridge was tested under both static and dynamic loads traveling in three
transverse positions. Results are presented in a deflection time-plot shown below.
One deflection-time plot corresponds to Girder No. 8, which is loaded most heavily,
and the other corresponds to Girder No. 1, which is loaded mostly lightly.
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Mid-span deflections (Span No. 1) of two girders plotted against time

The Table below shows values of dynamic load allowances, /, calculated from
measured strains for the most heavily loaded girders. The Table shows that the
value of 7 decreases with an increase in the weight of the vehicle. An empty vehicle
bounces so much that sometimes its wheels leave the ground. On the other hand, a
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heavily loaded vehicle does not bounce visibly. The Table shows that by nearly
doubling the gross weight of the vehicle, the value of / is reduced by nearly 24
percent. Further details of the interpretation of the dynamic data of the Taylor
Bridge are provided by Bakht et al. (2003).

Values of I for most-heavily loaded girders, calculated from strains at bottom of girders

Vehicle speed |Weight of truck (kg) Transverse position of vehicle
Eccentric 1 | Eccentric 2 Central
40 km/h 22,090 0.46 0.30 0.32
46,260 0.21 0.23 0.20
5 km/h 22,090 0.12 0.14 0.18
46,260 0.03 0.07 0.06

Benefits of using SHM technologies in the project:
Using SHM technologies in the Taylor Bridge project provide two main benefits:
e the ability to collect information about the behavior of the CFRP material
e the opportunity to prove the reliability of the dynamic load factors

In this case, the results are positive for both the monitoring of the CFRPs and the
dynamic load factors. Analysis of data collected demonstrates that:

e the CFRP material is functioning very well

e the theoretical dynamic load factors used in construction have been proven
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