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Brennan’s Methods
	» Underwater inspection

	» Concrete removal

	» Reinforcing steel placement

	» Tuck pointing

	» Preplaced Aggregate Concrete (PAC)

	» Nighttime operations

Project Description
The Canadian National Railway (CN) contracted J.F. Brennan 
Company (Brennan) to carry out underwater pier repairs on a 
bridge downstream of a large gate control structure in Sault 
Ste. Marie, MI. Founded on bedrock, the bridge has three 
in-water piers positioned on 50-foot spacing. The original 
construction consisted of two poured concrete abutments and three concrete piers clad with a 
16-inch thick skin of granite masonry. The poured concrete at the top 5 feet was exposed and 
extended up to the bottom of the steel spans. The bridge, having been exposed to the extremes 
of northern Michigan and positioned just below the large gate control structure for the canal, had 
experienced various wear and tear over the last 110 years. 

To carry out these repairs Brennan used a method consisting of installing Preplaced Aggregate 
Concrete (PAC) collars to encapsulate the masonry and consolidate the piers. In discussions with 
the upstream utility company that owned the large gate control structure it was found that work 
required coordination with power generation operations. Thus the work schedule for the repairs 
was adjusted to the times of low water needs which included daily adjustments as well as a week 
performed during off peak hours at night.

The repair operations and concrete collar placement was performed starting from the exposed 
concrete, located 5 feet below the deck, to a point located 8 feet below the waterline. Due to the 
configuration of the tapered pier noses, Symons corner angles were utilized to provide the base 
of the form for attachment, and provide the means for placing a collar with a minimum of 6 inches 
in width. Repair operations began with high-pressure cleaning of the masonry and sealing of large 
jointed areas. Steel rebar and dowels were put in before forms were set. PAC was then placed 

Completion Statistics
	» Concrete repairs extended 

down 10 feet from the cap 

	» 8 Feet of repairs were located 
beneath the waterline 

	» The depth of water was 
average +/-22 feet deep 
depending on canal levels

	» PAC perimeter encasement 
was to be an average of 6” 
thick

	» 80 Cubic yards of PAC was 
placed 

	» Washed aggregate was 
sluiced up to 200 lineal feet

Project Challenges
	» All work had to be performed from the water utilizing 

a floating plant and all materials barged to the main 
platform 

	» Nighttime operations were required during certain periods

	» The grout had to be contained within the repair area and 
not allowed into the void below which required a fabric 
containment system

	» All work had to be completed prior to ice formation on the 
river

	» Expedited schedule required careful coordination with the 
nearby hydroelectric plant

	» Specialized forming techniques had to be utilized at the 
pier noses and the pier sides due to the varying angles of 
the masonry structure to the concrete cap
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Masonry Bridge Pier Repairs by first installing washed aggregate followed by grout injection. Grout used for PAC is non-shrink, 
resulting in a repair that is highly bondable to the substrate. As a result of using the PAC method, 
the masonry pier was also consolidated by the pressurized injection process..
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