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Upper Bulkhead Recess Installation

Project Description
J.F. Brennan Company, Inc. (Brennan) was contracted by 
the US Army Corps of Engineers (USACE), Rock Island 
District, to install upper bulkhead slots in the emergency 
miter gate recesses at Dresden Island Lock and Dam. 

Brennan’s work included creating a new wall within 
the old miter gate recesses using precast concrete 
panels that featured bulkhead slots; after setting regular 
bulkheads in the new panels, the lock could be safely 
dewatered. The project could not use a cofferdam 
and 95% of the work had to be performed underwater 
by divers. 

Furthermore, we had to work during set hours, 7 days 
per week, during a navigational restriction, with the lock 
closed from 7:00 AM–5:30 PM for Brennan’s work, and 
open outside those hours for vessel traffic with a 70 FT 
width restriction. We also had a full closure (24 HR per 
day, 7 days per week) for 3 weeks near the end of the 
project, followed by 4 more days of restriction and the 
mandatory project completion date. 

During the project, Brennan installed 16 standard and 
2 bulkhead slot panels; 9 panels went on the land wall 
and 9 on the intermediate wall, forming the new structure. 
We then constructed a new 9.5 FT thick sill on top of 
the bedrock with weep holes and large dowels drilled 
into the bedrock and cast into the new sill concrete—
divers did almost all the work. We also performed an 
underwater survey and preconstruction dive inspection 
before mobilizing to the site in late May 2020. As 
much as possible, we planned work to avoid affecting 
lock operations.

Background on Dresden 
Island Lock and Dam
The Dresden Island Lock and Dam, 
situated near Morris, Illinois, is 
271.5 miles upstream from the Illinois 
River’s confluence with the Mississippi 
River. The lock, which opened in 1933, 
was one of 5 designed and partially 
constructed by the state of Illinois 
between 1928 and 1930. Originally built 
with emergency miter gates housed in a 
recess in the concrete wall just upstream 
of the main miter gates, these gates 
lacked sufficient structural capacity for 
the client to conduct dewatering of the 
lock to perform maintenance.

Brennan’s Methods
	» Navigational Dredging (Mechanical, 

Hydraulic, and Diver-Assisted)

	» Marine Construction (Bulkhead 
Recesses and Sill)

	» Extensive Commercial Diving

	» Drilling (Bedrock and Weep Holes)

	» Hydrographic Surveys

	» Marine transportation/Logistics

	» Demolition

	» Precast and Self-Consolidating 
Concrete Placement

	» Welding/Cutting

Brennan’s dive teams played an integral role in planning and executing the work at Dresden Island, with 
key divers from previous and recent performance on similar projects contributing their expertise to this 
one as well. We assigned two 5 man dive teams for the first 6 weeks of the project, dropping to one dive 
team for much of the remaining work; we rotated many more divers so that everyone received a much-
needed break.

Divers were responsible for nearly every aspect of the project. In very low visibility—often less than 
6 IN—Brennan divers cleared debris, assisted in concrete demolition and removal, drilled over 300 holes 
in 30 IN of concrete for rebar dowels, installed 95 TON of new structural steel and 3,900 SF of formwork, 
placed 2,000 CY of concrete, and assisted in drilling and installing 56 weep holes and 15 bedrock 
dowels for the new sill. Improving upon a previous project’s innovation, the crew utilized an innovative 
drill rig to assist the divers in expediting the drilling process for the rebar dowels.

Technological assistance on this project came via 3-dimensional (3D) modeling, which allowed the divers 
to get a “big picture view” of the project’s many components and how all the pieces fit together. Divers 
then had the ability to refer back to the model, zooming in on problem areas as needed so that topside 
support could help establish an appropriate plan of action. This tool proved particularly useful on the 
project and Brennan has since used it on a variety of other complex dive projects.

Because the lock at Dresden had no concrete floor, only bedrock, the precast panels Brennan installed 
had to sit in a structural steel support system 9.5 FT above the bedrock. We spent significant time 
working with the dive team and design engineers to develop and refine an effective plan for the 
installation of the panels. This early evaluation and preparation helped drive subsequent success, a 
process that continued throughout the other phases of work on this project.

One of the challenges Brennan faced was installing and grouting 15 large dowels into bedrock to provide 
uplift and shear resistance in the new sill. While drilling in bedrock does not normally present an issue, 

drilling usually starts right below the base of the drill. At Dresden Island, the drill sat on the deck 
of a barge attached to an excavator, and drilling started 20–30 FT below the base of the drill. 
Because those 20–30 FT of drill were unsupported and risked deflecting—like the shape of a 
banana—drilling at this project presented greater potential for complications. Brennan sought an 
expert drilling consult and then performed the bedrock drilling without any problems.

With 56 weep holes to drill and the fact that the drill’s bracing system was time consuming to 
relocate, we looked for ways to improve the process here, too. Brennan again consulted with our 
drilling expert and came up with an attachment that mounted to the excavator along with the drill. 
This greatly improved our efficiency by reducing the most time-intensive part of the process, and 
on our most productive day, we drilled 16 weep holes in one 12 HR shift.

The mix design of the concrete presented another major challenge; since almost all concrete 
had to be placed underwater, self-consolidating concrete (SCC) was selected. SCC includes 
various admixtures in that allows the concrete to “flow” while not separating. The divers had 
experience with some previously used mix designs that started to set up too soon and knew 
that the summer heat on this project would only aggravate this potential concern. Brennan also 
had strict temperature limits to which we had to adhere; much of the concrete was being treated 
as mass concrete and required temperature monitoring. Again, we consulted with an industry 
expert, our ready-mix supplier, and our own experience, developing and testing various mixes. 
After numerous field trials, we established a mix that performed very well and did not exceed 
temperature specifications.

Brennan’s careful planning, evaluation, and expertise led to successful completion of work; the 
lock re-opened to commercial traffic on schedule.
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Project Statistics
	» Placed approximately 2,000 CY of self-

consolidating concrete

	» Demolished approximately 180 TON 
of concrete 

	» Project included over 300 #9 rebar 
dowels, each of which required drilling 
a 13/8 IN hole 30 IN into the existing 
concrete

Project Challenges
	» Divers performed almost all the work, with 

topside support

	» Extremely limited visibility underwater 
(2 FT under the best conditions)

	» Extended drilling depths—underwater 
drilling normally starts at the bottom 
of the drill, but the drill on this project 
was situated on the deck of a barge so 
that the actual drilling started 20–30 FT 
below that.

	» Conducting safe operations under the 
relatively new and frequently changing 
protocols related to COVID 19.

	» Developing a self-consolidating concrete 
mix design that met the specifications 
for strength and thermal control 
and performed well for the divers 
during placement.

	» Adherence to a rotation schedule 
for all crew members to get much-
needed breaks while still maintaining 
project continuity.

	» Fitting new construction with the 
surrounding old structure that contained 
various degrees of deterioration 
and scour.
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