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Presenter
Presentation Notes
Upper Guard Cell Wall consist of three sheet pile cells with a steel structure system to allow installation of oak rubbing timbers.
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Existing Oak Timber 
Rubbing Fenders

Presenter
Presentation Notes
The existing oak rubbing timber were severely deteriorated and damaged.
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Existing Oak Timber 
Rubbing Fenders

Presenter
Presentation Notes
Both the timber and support brackets required replacement.  The existing structural vertical support beams were reused.  
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Presenter
Presentation Notes
PolyForce was the low bidder on the contract for the timbers.  Bedford Technologies also manufacturers a similar timber.  These two appear to be the only companies in the U.S. that manufacturer this type timber.



Since the Oak Timbers only  last 10 years or less due to damage and deterioration, Fiberglass Reinforce Plastic Timbers FRP were chosen as the replacement material.  Anticipate these FRP Timbers to last much longer. 



Spoke with Lockmaster at Port Allen Lock in the New Orleans District.  They have had FRP Timbers installed  on their guide walls for about 10 years.  The lockmaster is very pleased with their performance.



FRP Timber have also been utilized at other lock gate fenders, as bridge pier protection and at various small and large ship docks.



FRP Timber Cost - $61.00 /foot,  Oak Timber Cost $18.00/foot
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Presenter
Presentation Notes
In order to adapt to the existing support structure of the cells, these brackets were procured.  

Holes in bracket were slotted to allow for thermal expansion of timber.



Brackets - $67.00 each – 30 per row.

Galvanized Bolts/Nuts/Washers - $11.81 per set.
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Presenter
Presentation Notes
Since the tolerance of the FRP timbers was +/- 3/8” shims were required to ensure the FRP Timbers fit snug into the brackets.



Shims – 1/4” - 200 each - $10.51 each

Shims – 1/8” - 100 each - $8.20 each
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Presenter
Presentation Notes
12” x 12”FRP Timber – 52’ lengths.
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Fiberglass 
Reinforcing 
Elements

Presenter
Presentation Notes
Reinforcing Elements 1-5/8” Diameter, on at each corner, running thru entire FRP Timber.
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Presenter
Presentation Notes
Utilizing a spreader beam held the 52’ timber in position and marked the centerline of each support beam; which is also the centerline of the brackets.  Then laid out and marked hole locations on timbers.  



Distance between vertical support beams was between 6’ to 10’.
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Presenter
Presentation Notes
We utilized an old boring machine that was modified to drill 12” x 12” oak timber miter sills.



The FRP manufactures recommended either an electric or pneumatic, ¾” chuck drill operating at 200-350 rpm.



To cut the timbers we procure the recommended chain saw and carbide tip chains.  



Chain Saw – Stihl MS660 with 24” bar and 404 pitch sprocket.  $1200.00 



Chain – Rapco 404 pitch carbide chain. $160.00each
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Presenter
Presentation Notes
Utilized two 1” diameter x 15” long ASTM A307 Galvanized Bolts per Bracket.  Shimmed Brackets tight before bolting.
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Presenter
Presentation Notes
Held timbers in position utilizing spreader beam and crane.  Tack welded brackets to support beams. 



Shimmed Brackets as needed to maintain alignment.



Gaps between brackets & vertical support beams were shimmed with steel plate and channel to keep timbers as straight as possible.



Weld 5//16”  Fillet or Flare Bevel..
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Presenter
Presentation Notes
Splice between the two 50 +/-  straight sections of timber utilized two brackets welded together.  



A gap was left between the timbers to allow for thermal expansion = approximately 1” in 30’ of timber for 100 degrees F temperature change.
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Presenter
Presentation Notes
Coordinated with Lock to drop Upper Pool enough to install lower row of timbers.
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Presenter
Presentation Notes
FRP Timber were cut on angle to provide a smooth curve around the upper and lower cell.
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