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Bridges and Culverts — Mitigating Risk During and After Severe Weather

Severe weather events that result in flooding or high flows frequently damage or wash out railway
bridges and culverts, which can threaten safe railway operations when the risks are not recognized or
adequately mitigated.

In 2013, several incidents occurred that did or had the potential to threaten safe railway operations,
including the following:

1. June - Southern Alberta: Record levels of precipitation generated high flows throughout the
region which resulted in a derailment on a five span, four-track railway bridge near Calgary. The
incident was attributable to the scour of a pier footing.

2. July - Greater Toronto area: A record rainfall caused portions of track to be flooded or washed
out. A double deck passenger train became stranded in floodwaters and required the
evacuation of 1,400 passengers.

3. September - Eastern Townships of Québec: Rainfall washed out the track and embankment
near a concrete arch culvert and caused the abutment of a 33 foot long railway bridge to settle
excessively.

4. September — north of Sault Ste Marie: Rainfall resulted in the complete wash out of a 26 foot
concrete arch railway bridge.
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Recommended Actions

Transport Canada is of the opinion that railway companies should consistently identify and mitigate
the risks associated with operating over bridges and culverts during and after severe weather. In this
regard, it is necessary for railway companies to reassess the implementation and effectiveness of their
existing policies and procedures that pertain to such situations.

To ensure that safe railway operations are maintained during and after severe weather, it is
recommended that railway companies:

1. conduct risk assessments for all bridges and culverts and develop mitigating measures to bring
the risks associated with operating over them during and after severe weather to acceptable
levels; and

develop and implement documented processes and procedures that pertain to safe operations
over bridges and culverts during and after severe weather.

Items that should be considered include, but are not limited to, the following:

a. Identification of bridges and culverts which are susceptible to scour or lateral stream migration;

b. Identification of areas known to be subject to flooding or high flows;

C. Identification of bridges and culverts that have experienced damage as a result of a previous
event;

d. Identification of critical bridges and culverts to determine whether, when, and where projected
flooding or high flows might be consequential;

e. Awareness of snow pack conditions and impact on spring runoff;

f. Awareness of effects of ice flow dams and other debris accumulation on the substructure;

g. Develop and implement acceptable methods of protecting bridges and culverts before, during,
and after a flood or high flow event;

h. Develop and implement monitoring technologies that could provide advance warning of pending

failures due to the effects of an event;
i Use of sonar, sensors, and other smart technologies to monitor scour-critical bridges;

j. Define qualification and training requirements for inspectors to monitor bridges and culverts

during an event;
k. Develop processes for monitoring the occurrence of severe weather events;
l. Define frequency and scope of inspections to be performed during a flood or high flow event; and
m. Determine acceptable methods of performing underwater inspection when divers cannot be used.
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For additional information feel free to communicate with one of Transport

Canada’s Rail Safety offices.

OTTAWA HEAD OFFICE

Transport Canada - Rail Safety

427 Laurier Avenue West, Suite 1410
Ottawa, ON, K1A ON5,

Tel.: 613 998-2985

Fax: 613 990-7767

E-mail: railsafety@tc.gc.ca
http://www.tc.gc.ca

ATLANTIC REGION
Transport Canada

95 Foundry Street, Suite 418
Moncton, NB, E1C 5H7

Tel.: 506 851-7040

Fax.: 506 851-7042

QUEBEC REGION

Transport Canada

800 René-Lévesque Blvd. West
6" Floor, Suite 638

Montreal, QC, H3B 1X9

Tel.: 514 283-5722

Fax.: 514 283-8234

ONTARIO REGION

Transport Canada

4900 Yonge Street, 3rd Floor
North York, ON, M2N 6A5
Tel.: 416 973-9820

Fax.: 416 973-9907

PRAIRIE AND NORTHERN REGION
Transport Canada

344 Edmonton Street

4" floor, P.O. Box 8550
Winnipeg, MB, R3C OP6

Tel.: 204 983-4214

Fax.: 204 983-8992

PACIFIC REGION

Transport Canada

225 - 625 Agnes Street

New Westminster, BC, V3M 5Y4
Tel.: 604 666-0011

Fax.: 604 666-7747
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