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Project Statistics Challenges Encountered

Methods Used PR » 13 tainter gate chains replaced » Removal of the TG trunnion pins/bushings
a S0 without jacking, heating, or freezing required

» Trunnion pin/bearing replacement b ; » Four pins measuring 14-1/2 inches

» Millwright services

» Roller gate repair

» Tainter gate repair

» Electrical

» Side seal installation

General Description of the Project

J.F. Brennan Company (Brennan) was awarded the contract
for UMR Lock and Dam No. 11 Major Rehabilitation Stage
3A by the U.S. Corps of Engineers, Rock Island District.
This project marked the first time in the history of all 29
Locks and Dams on the Upper Mississippi River (built
during the 1930’s) in which embedded tainter gate trunnion
pins were replaced.

Stage 3A began with the removal and replacement of mechanical equipment for both tainter gates
(TGs) and roller gates (RGs). Replacement chains and pocket wheels were installed and tensioned
on TGs 1-5 and 9-16. New stainless steel lower and refurbished upper chain sections were installed
and tensioned on RGs 6-8. Work on these TGs & RGs also included replacing side seals, rebuilding
actuator motors, refurbishing speed reducers, and installing new brakes. Worn asbestos brake
shoes for both types of gates were removed and replaced by new versions. Additionally, electrical
work and bridge deck replacement were included.

To replace the trunnion pins, Brennan developed a method of securing the tainter gates in place
while still allowing for limited movement. Brennan crews worked from temporary platforms to remove
the existing pin assemblies and install new ones. They began by drilling the centers out with a
core-hole saw. Next, the existing bushings were removed and the trunnions were reconditioned.

To create an interference fit between the new bushings and trunnions, the new bushings were frozen
with liquid nitrogen for shrinkage before getting slid into place. Finally a new pin was installed and
secured in place.

in diameter x 5-feet 8-inches long
were replaced

Alloy steel trunnion pins weighed
3,000 pounds a piece

Five 85-feet 9-inches long roller
gate chains weighing 14.5 tons were
replaced

2 patents pending stemmed the
challenges to carry out the work

150 ton tainter gates temporary
supported

development of a new technique

Temporarily supporting the tainter gates safely
while still allowing the ability to move them when
disconnected from their pins

High river levels and flows

Limited work areas in machinery house required
careful coordination

All work was completed from marine plants
This was the first time tainter gate trunnion pins
have ever been replaced on any of the 29 UMR
Lock and Dams
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