DAM CONSTRUCTION

PROJECT OVERVIEW

PENSTOCK REPLACEMENT

Fond du Lac Penstock Rehabilitation Project

Completed 2013 // Duluth, MN
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DAM REPAIR

Methods Used

» Pile driving

» Preplaced Aggregate Concrete (PAC)

» Pressure grouting

» Slip-line pipe fabrication and installation
» 24 Hour operations

» Survey

General Description of the Project

J.F. Brennan Company (Brennan) was contracted by
Minnesota Power to slip-line the existing penstock on
their Fond du Lac Hydroelectric Facility located on the
St. Louis River. The existing structure had operated
over much of the last century and was showing signs

of age and fatigue. Engineering firm GEI Consultants
selected a slip line method in which a 16.4-foot
diameter, Y2-inch thick steel pipe would be placed inside
the original structure to restore its integrity.

Prior to installation, the existing structure was stabilized by pressure grouting voids found
underneath. A crane platform was also constructed to support the operation of a 300-ton lattice
boom crane used in the replacement. Crews then created a 20-foot long breach at the upper end
of the existing penstock, large enough to accommodate insertion of the new steel pipe sections.

PDM Bridge was subcontracted by Brennan to fabricate 33 sections of the 16.4-foot diameter
pipeline in 8-foot increments. Once delivered to site, Brennan aligned and welded together two
sections to create a 16-foot length in a temperature controlled shed. These sections were then
lowered into the existing penstock breach and transported to their final position using an internally
developed rail system. As additional sections were lowered into place, Brennan crews aligned
them within strict tolerances and welded them together.

www.jfbrennan.com

To transition the new pipeline structure to the existing penstock at the downstream end, Brennan
field-fitted a series of plates that smoothly transitioned between the two structures. On the upstream
end preplaced aggregate concrete was used in conjunction with a series of rebar, dowels, and nelson
studs to create a smooth, robust transition. Finally, the annulus between the new and old penstocks
was carefully grouted in 13 separate lifts to prevent any misalignment in the new structure.
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(33) 8-foot steel sections of pipe
installed

3+ miles of weld

16,000 gallons of propane used to
heat the inside of the penstock

600 cubic yards of grout

25 days with negative temperatures
Coldest day was -30° F

Challenges Encountered
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Fast tracked project completed in 4 months
73 Days of snow caused some weather delays
Installation crews outpaced fabrication shop
24 Hour operations

Grout mixture pumped 400 feet through a
2-inch line

Old penstock was oblong shaped, new
penstock was circular




=

Wineﬁofessionals Since 1919

1




