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RAINY SUBDIVISION BRIDGE REPLACEMENT 13.10

Background on Canadian National Rainy Subdivsion Bridge

Canadian National (CN) is the biggest railway in Canada by both revenue and track length. In 2018, CN’s
Rainy Subdivision Bridge required replacement. Located in northern Minnesota, the bridge is a crucial
structure on the railway’s line running from Canada to the Gulf of Mexico.

Brennan’s Methods
» Pile Driving
» Temporary Bridge Construction
» Precast Caps & Spans
» Steel Erection

Project Description

J.F. Brennan Company, Inc. (Brennan) was contracted to
replace Canadian National (CN) Railway’s Rainy Subdivision
Bridge 13.10 near the town of Esko in Carlton County, MN.
The bridge is a crucial structure on CN’s mainline, which runs
from Canada to the Gulf of Mexico.

Brennan’s work included removing 20 timber piers consisting
of 18 IN- to 24 IN-diameter timber piling and 12 IN X 14 IN
timber caps along with 18 timber spans. At the center of

the bridge was a 70 FT-long deck plate girder span that was
reused to span the Midway River.

To replace the piers, Brennan used a 20 TON diesel hammer
to drive new 14 X 89 H pilings approximately 100 FT into the
ground. In addition to the new piling, we installed precast

concrete caps that rested on the H piling each weighed up to 61,000 LB each.

With the exception of scheduled shutdowns, the bridge had to remain open to train traffic during the
construction process. This made it difficult for Brennan to install the new caps; we had to build new piers
while the existing piers remained in service. Brennan worked carefully to rig and swing the caps into place
with only inches of clearance.

The height of the bridge required extensive bracing at each new pier. Brennan installed 5,000 FT of angle
bracing between the H pile piers. After placing the new piers, we received clearance for 3 short shutdown

periods to replace the existing timber stringers with precast concrete spans. Our crews installed a total of 9
concrete spans, each weighing nearly 100,000 LB.

To avoid impeding any rail traffic, Brennan carefully planned around each day’s incoming train schedule.
While pile driving and pier construction can occur without affecting train traffic, activities such as installing the
new precast spans must take place during pre-arranged periods (work blocks) where the bridge is taken out
of service and trains are rerouted. Because rerouting trains takes tremendous planning and coordination for
railroad companies, work blocks are scheduled several weeks in advance. Brennan meticulously coordinated
our activities to ensure we did not exceed the allotted timeframes.

We broke installation of the precast span approaches into two 8 HR work blocks. During the first, crews
installed 5 precast spans on the north approach of the existing deck plate girder (center) span; during the
second, we installed the 4 remaining precast spans on the south approach. Brennan crews made room for
the new precast spans by demolishing and removing the existing timber stringers, caps, and piling, and
subsequently installed the new precast spans. We completed our work well within the 8 HR timeframes.

During the final work block—a 12 HR window—Brennan removed the existing deck plate girder span and 2
short timber spans from each side of the bridge and demolished the last of the timber piers and pile caps. We
then installed transfer beams and pony bents to support the new center span, installing the deck plate girder
span atop the transfer beams and attaching a new timber deck atop the deck plate girder. Lastly, we attached
short concrete approaches to join the timber deck to the previously installed concrete approach spans to
complete the bridge; CN reinstalled the rail and ballast, and reopened the track.

Railroad bridge replacements often take place in remote locations with expedited work schedules.
Construction crews invariably work long days—especially during work blocks—so we don’t impede railroad
operations. When Brennan replaced the final span at Rainy Subdivision Bridge 13.10, we only used 8 of the
allotted 12 HR for our final work block. Our crew successfully completed this project ahead of schedule and
without incident.

Completion Statistics Project Challenges

» Over 7,500 FT of HP 14 X 89 piling installed » High train traffic allowed only 3 work blocks —two
8 HR and one 12 HR, requiring extensive pre-

» Over 5,000 FT of angle bracing installed ) )
planning to ensure project success.

» 9 precast concrete spans installed _ _
» Remote access required temporary bridge

construction.

v

» 9 precast concrete caps installed

» Over 100,000 LB of structural steel erected

» Continuous operation of train traffic during
and set

construction required working around and through
existing structures, again involving significant
coordination and care on Brennan’s part.
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