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LOCK & DAM #4 AND 5A GUIDE WALL CRIB GROUTING



Background 
The guide wall foundations at Lock and Dam #4 and 5A on the Upper 
Mississippi River were built on wood pilings surrounded by a heavy 
timber crib structure filled with rock. Years of settlement, propeller wash, 
and impacts by towboats had left the rock-filled crib with numerous voids 
of different sizes. This allowed prop wash to blow through to the other 
side of the wall, amplifying the problem and rendering the guide walls 
unstable. Improvements were required to strengthen the guide wall. 

Project Statistics
	» Over 25,000 SF of forms 

between both locks

	» Approximately 2,915 CY 
of LDCC

	» 367 ready-mix trucks

	» Pumped LDCC over 400 FT

	» Made 294 compressive 
strength cylinders (4x8s)

	» 38 Brennan crew members 
onsite each day, 20 of which 
were divers.

Challenges Encountered
	» Simultaneous work on both guide walls at 2 locks required 

4 independent dive crews and support equipment.

	» Work occurred in the winter with extreme cold, snow, and ice, 
and necessitated breaking ice to advance the barge as the crew 
progressed along the wall.

	» Access at Lock #5A, located in the middle of the Mississippi River, 
required ferrying equipment/materials across the river by barge 
from a nearby landing, which compounded the challenge of ice.

	» Record snowfall and cold temperatures.

	» Feeding materials to 4 dive crews complicated logistics.

	» Working as a subcontractor sometimes included communication 
delays with the owner.

	» Sealing the bottoms of forms along an uneven river bottom 
consisting of riprap.
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Project Description
J.F. Brennan Company, Inc. (Brennan) was subcontractor to Kaiyuh Services, LLC, who administered the 
improvements at Lock & Dam #4 and 5A. Brennan’s job was to install a formwork system and pump in 
low‑density cellular concrete to consolidate the rock-filled crib and fill the voids, thus strengthening the guide wall. 

LDCC, or lightweight grout, is essentially ready-mix-delivered grout consisting of cement, sand, and water. An 
anti-washout admixture held the mix together while it was pumped underwater. A cellular foam added to this mix 
in the truck lowers the density of the grout to make it lighter weight, which also expands its volume.

We mobilized equipment and materials upriver and staged the project sites—both of which featured limited 
laydown areas near the work—before locks closed for the winter. Each Brennan crew worked from spud 
barges positioned along their respective guide walls. Every barge included a dive station and an excavator; the 
excavator served as a lifting device for formwork, breaking ice, and moving the barge around the jobsite.

Brennan provided a custom solution for this work: large gang form systems that easily anchored to the existing 
structure without the need for drilling new holes. Our divers cut steel items that protruded from the face of the 
guide wall to prevent interference with our forms, and we used turbidity curtains for each crew while pumping 
LDCC to contain any slurry. We also performed significant quality assurance and quality control reporting related 
to concrete strength testing.

Methods Used
	» Diving Services

	» Turbidity Curtains

	» Cast-In-Place Concrete

	» Construction/Concrete Repair

	» Underwater Welding/Cutting

	» Low-density Cellular Concrete (LDCC)
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