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Brennan’s Methods
	» Pile driving

	» Underwater construction

	» Protection fence installation

	» Timber beam installation

	» Limited rail interruption

Project Description
Canadian National Railway (CN) contracted J.F. Brennan 
Company (Brennan) to replace the West Rest Pier on a 
swing span bridge over the Fox River in Green Bay, WI. 
During the replacement, the bridge remained in operation, 
requiring closure at least twice per day. 

Steel foundation pilings were driven amongst the wooden 
piers to allow the bridge to operate without disabling the 
existing rest pier. In total, sixteen pre-drilled, 110-foot 
HP 14x17 piles were driven to within 1/4 inch of final elevation using both diesel and vibratory 
hammers. Once in place, divers were used to field-fit 180 angle beams for cross bracing of the 
piling. To accomplish this, divers center marked bolts holes on the angle beams using the existing 
pre-drilled holes on the driven piling. Topside crews located on the floating marine plant then drilled 
the marked holes. Once this was complete the divers returned to the water to bolt the angles in 
place. 

As the pier neared completion they utilized a 24-hour window to remove the existing timber pier 
cap and install a steel cap on top of the newly installed steel pier foundation. This operation proved 
challenging to match and drill all bolt holes in a short amount of time. Once installed, three rest 
pieces were transferred from the old rest pier cap to the new one. Divers then cut the old timber 
rest pier foundation at the ground line using underwater hydraulic chain saws. 

After the pier was installed, a 30-foot protection fence consisting of six HP 14x117 piling and 2 
levels of 

12-inch timbers was constructed. Diagonal 12 inch timbers were also placed by divers on existing 
bridge piers in designated areas for additional strengthening.

Completion Statistics
	» Sixteen 100-foot steel HP 14x117 bearing 

pile driven

	» 1,086 holes pre-drilled into bearing piling

	» 10-12 hour work windows allowed each day

	» Approximately 1,600 1-inch diameter bolts 
used to assemble the structure

	» 180 angles were field-measured, punched 
under water by the divers, holes drilled on the 
barge and then fit into place by the dive crew

	» Almost 400 1-inch diameter holes were 
drilled to attach the cap beam. Over half of 
these were field-measured and drilled during 
the switch-out

	» 50 timber piling were removed from the 
existing structure

Project Challenges
	» Initially, the hydraulic magnetic drill would 

not fit in between the existing wood piling 
and new steel H-Piles requiring precision 
pile driving of pre-drilled H-Piles

	» Pilings were driven to within 1/4” of final 
elevation to ensure pre-drilled holes 
matched for bracing placement

	» Underwater field-fitting of 180 angle 
beams

	» Project completed under rail traffic each 
day

	» All work was conducted from floating 
marine plants and platforms due to very 
limited land access

	» 24 hour switch-out of timber bearing cap 
with the new steel cap
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