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MSFO Lafayette Recommended Repair Guide for Lift Boat Leg and Leg Towers


Enclosure 1: 5 year and 10 year check off sheets

Ref:
(a) NVIC 7-68
(b) ABS Circular 453 Pad welding 
(c) CG-543 Policy Ltr 07-02
(d) MSM vol II
(e) ABS guide for Liftboats


1.0 Allowable Repair Section

The following is a guide for the structural repair of liftboat legs and leg towers.  It was originally developed by MSFO Lafayette from inspector experience and reflects common repair practice.  It has been modified based on input from supervisors and inspectors from MSU Morgan City.  It is  intended to promote safe, consistent repairs.  It is not intended to preempt a marine inspectors judgment, experience, or responsibility.   Feedback is encouraged!

It must be stressed that each inspection and repair is unique and will not look exactly like one of the pictures shown in this guide.  In many cases there will be damage resembling a combination of several examples shown and may be accompanied by wastage as well.  Therefore, no one should expect to use this as a simple cookbook.  This should neither bind industry to use these repairs nor bind the Coast Guard to always accept these repairs or rules.  In all cases the ONUS is with industry to propose a safe and acceptable repair.

This guide shows typical conditions found in various are of a Liftboat and some common acceptable repairs.  See both the text and pictures for specific guidance.  These guidelines assume that the scantlings remain the same.


2.0 Definitions

The nomenclature of a lift boat is unique and it is best for each Marine Inspector to become familiar with the terms and design of the legs and leg towers.

Back - the portion of the rack that is welded to the leg (the back of the rack)

Backlash - location of the wearing down on the lobe on the rack this area is where the pinion from the motor comes in contact with the rack 

Brace – a diagonal brace from  a high location on the leg tower to a sponson or main deck attachment point  

Brakes - part of the system on the leg towers that control the raising and lowering of the legs, the brakes are engaged by hydraulics and hold the leg in place

Buckle - Any deformation in the outer shell and/or strength plating and the adjacent internal main strength to the extent that structural strength has been lost.

Can - the connection point between the pad and the leg

Counter balance valves - used in the hydraulic system to prevent  the legs from free falling if a hydraulic  leak occurs in  the system
Gearbox - attached to the motor to drive the legs up or down dependent on the operator

Ladder - a support structure built within the leg, to prevent the leg from  crushing while being raised/lowered. 

Leg- a large pipe structure used as a support for lifting the vessel out of the water

Lobe - the portion of the rack between the bottom of the valley and the top of the tooth where the pinion from the motor comes in contact with the rack.

Motor -  used to turn the pinion that is seated into the rack to raise or lower the legs. Unusually hydraulic but may be electric

Pad - A watertight structure, the foot of the leg, the pad is attached to the leg to provide a wider base of support on the seabed floor. 

Pinion - attached to the motor the pinion has direct contact with the rack and raises or lowers the leg

Rack - attached to the leg to allow the pinions from motor to move  the leg up and down 

Sponson - the support structure for the leg towers, consisting of the deck and voids beneath the deck that surround the leg.  

Tooth - the top portion of the rack, it looks like a tooth

Tower Guide - an opening in the bottom of the sponson that feeds the rack into the motors on the leg tower

Valley - a part of the rack, the valley is the downward turn of the rack - a common area for cracking


3.0 Inspection of  leg tower

A typical leg tower will consist of a tower with multiple motors mounted to move the leg upward and downward.   A external visual inspection should be conducted, verifying all welds are sound, support structures attached to the leg tower should be straight with min wastage.  Behind the motor mounts are common areas of wastage due to the inability for proper maintenance.  All external hydraulic  hoses should be checked and if older than 5 years should be replaced (Cg-543 Policy Ltr 07-02).  The supporting sponson should be inspected for deflection due to stress, any deflection more than 1" over 1' should be cropped and renewed.  

Underneath the sponson a visual inspection should be conducted for damage to the bottom of the sponson.  A visual inspection should be conducted of the tower guide to verify no cracking of the bottom of the sponson.  

 When the pads are raised from the seabed debris on the pad can push into the bottom of the pad.  This can compromise the structure; pay special attention for bulges on the side of sponson or large shallow bends in the bottom of the sponson.  The sponsons are a key structural portion of the Liftboat, it sustains the entire weight of the vessel, and it is imperative to ensure they are maintained as original with little deflection allowed. 


3.1 Repairs to Leg tower

Pad welding is acceptable within reason utilize ABS circular 453 for specific amount and allowable sizes.  Excessive pad welding may result in the condemning of the leg tower and replacement of the tower to the inspector’s discretion.  

An insert on the leg tower is allowable and is a common practice behind the motor mounts due to wastage.  Multiple inserts in different areas of the leg are not allowed and will require the replacement of the leg.  An alternative to a complete replacement of the tower is to replace a spool pipe piece at 1 1/2 times the diameter of the tower.  All inserts must be NDT via shear wave.

All repairs to the leg tower sponson should be air tested, vacuum box tested or shear wave.

Inspect leg braces for wastage and cracks on the deck and leg tower.  Additional inspections may be warranted if the possibility of water ingress into the brace.  A reasonable length of brace should be replaced if wasted typically at a min 3 feet.  All repairs should be NDT via shear wave.  


4.0 Inspection of  Leg

To conduct a proper inspection of a leg, the leg must be removed from the vessel and placed on the ground for proper review.  

All grease must be removed and a visual inspection should be conducted of the entire length of the leg.  All dents, fractures, cracks and gouges should be indentified and a repair proposal discussed with the owner and shipyard prior to repair.

The cap should be cutoff  the tower to allow the marine Inspector to conduct an internal inspection of the leg.  

All cracked welds should be marked for repair.  

The ladder should be snug against the internal wall of the leg.  Any gap between the ladder and the leg will result in crushing of the rack into the leg. (this will cause the pinion and rack fit-up to widen)


4.1 Repairs to the Leg

No inserts are allowed on a leg unless it is a complete spool piece.  The min size spool piece must be 1 1/2 times the diameter of the leg.  

The min size rack replacement is typically 24" or larger but can be shorter to accommodate the timing of the rack to the pinion ratio.  This should be discussed between the shipyard and Marine Inspector prior to the repair.  A single tooth  repair is never authorized.

If a rack is being replaced due to cracks, once the rack is removed the area of  the leg that is exposed should be mag particle tested to verify that the cracking did not extend into the leg.

When splicing a leg the rack and internal ladder must be staggered from the leg seam (see below).  Stagger should at a min be 6" from the leg seam.

Leg deflection. With the leg properly supported and lying horizontal on the ground, the yard will tightly stretch a length of piano wire along the leg to measure the straightness. Slight deflections are typical and may change day to day with normal heating and cooling. Excessive deflections should be investigated and corrected.

End to end swapping – to address uneven wearing of the leg rack, every few years, the leg may be pulled and turned end up and re-installed. Ensure that leg is not originally sectioned with heavier walled pipe at the bottom, legs constructed in this method may not be turned on end.

Leg and/or pad flooding: Under normal service conditions, the legs and pads are watertight and dry on the interior. One of the most dangerous conditions onboard a lift boat is a flooded leg or pad. The volume and weight of the water creates vessel instability. In all cases of leg and/or pad flooding, the leg and/or pad should be removed from the vessel and prepared for a complete visual inspection
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All repairs must be mag particle or shear wave tested to be complete

No dents should be allowed to exist on a leg.  Heat application and jacking out the dent is acceptable,  but if unable to correct the problem an alternative repair must be discussed.  Dents on a leg should be reviewed on where they occurred and what caused the denting in the first place.  

When splicing rack to rack the fit-up will be multiple passes within the valley.  Note that the first pass within the valley should link the racks together and not weld the racks to the leg.  If the gap is larger than the weld pass a flat bar can be used to assist fit-up.  Multiple passes would then be laid across the valley until the correct height is achieved 



5.0 Pad Inspection

The pad (or foot) of the leg distributes the weight of the vessel over a larger area, thus ensuring the stability of the vessel when it is jacked up. 

When inspecting the pad apply NVIC 7-68 to all damaged areas. No water should be within the pad as this can affect the stability of the vessel.  The skin of the pad is welded in place with multiple slug welds take note that all welds are tight.

An air test should be conducted to verify that the pad has suffered no unseen damage or loss of weld integrity

At the discretion of the Marine Inspector or at the 10 year inspection a UT grid should  be conducted on the pad to determine wastage.  Allowable wastage is 25% of original scantling if 1/4 inch or thicker and 10% if less than 1/4 inch.


5.1 Pad Repair

Pad repair should be in compliance with NVIC 7-68.  All repairs should be air tested to two pounds and documented.

It should be noted that due to the nature of pad construction, is if often not possible to radius corners when making plate inserts. Squared corners have been successfully used in past repairs and have shown no evidence cracking or fracture propagation.



6.0 Leg to Can

The transition from the leg to the pad is a key component and all welds must be shear wave to verify integrity.  When conducting a ten year exam the shipyard will cut the leg at the can to remove the pad and then pull the leg out of the tower with a crane.  


6.1 Ten and Five Year Inspection

It is recommended to use the enclosed check off sheets (enclosure 1) to ensure proper documentation of all components of Policy Ltr 07-02.  Each item should be signed off by a 3rd party or USCG to verify compliance with the policy.  All documents including the check off sheets should be scanned into MISLE and labeled 5-year or 10-year leg credit.  To assist other units on verifying compliance with the 5-year and 10 year inspection cycle of each leg an entry should be placed in the propulsion section of MISLE. 

The information placed in tail shaft section the leg cycles will print on the COI for quick reference.

Similar with tail shaft inspections the 5 year and 10 year inspection must be completed within the cycle.  If the 5 year or 10 year cycle is within the year that the annual is being completed that inspection should take place at the annual.  In other words if you are conducting an Annual in Jan of 2014 and the 5-year is due in Aug of that same year then the 5 year should be conducted at the Annual.





Below is an example of a 5-year visual inspection of a leg rack by a 3rd party.  The 3rd party is identified both by company and individual name with date and location of inspection.  If a 3rd party is not available to conduct this inspection a USCG member should conduct the inspection.  

[image: ]

[image: pic_leg_towerBig]

 (
Leg brace
) (
Gearbox
)
 (
Rack weld fit up
) (
Grease cup
) (
Valley (look for cracking)
)[image: dixie3]


The above picture identifies some key components of the leg, an Inspection of this area can not be completed until all leg grease is removed. 
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A double rack leg jacking system.  Utilized on the larger liftboats.  


 (
no space between plate fit-up
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Ladder fit-up inside a leg.  The ladder should be flush against the leg prior to welding.  The rack will be placed directly on the other side of the leg.  

[image: IMG_0111]
After fit-up is flush the ladder can be welded into place.  The Marine Inspector upon completion should conduct a visual inspection of the weld.  
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When inserting new spool pieces in a leg tower the weld should be welded from both sides if enough space is available.  On this leg the welder was able to walk inside the internal structure and weld the inside first.  They will then back gouge the weld from the outside and complete the weld out as seen below.

If unable to weld on both sides due to the size of the leg a backing strip is allowed internally on the leg.


[image: IMG_0107]
A NDT via shear wave must be completed by 3rd party to verify integrity of the weld.
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Wastage in hard to reach places on the leg towers can result in the weakening of the tower.  Pay special attention to behind the motor mounts.  If unable to identify the extent of wastage the motor may have to be removed.  

The leg tower above has been blasted and the gearboxes removed.  An 18” by 6’ insert was installed where wastage had occurred behind the gearboxes.  The size of the insert should be confirmed with the Marine Inspector.  All welds will be NDT via shear wave.  
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A gearbox and pinion removed from a liftboat due to damage to the pinion.  
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 (
Note the tip of the pinion laid over.  Most likely a bolt or debris became trapped between the leg rack and the pinion causing the metal to push back or gouge the pinion.  This can cause the tooth of the rack to shear off.
)Damaged pinion.
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Leg Braces should be UT at the 10 year to determine wastage and if areas should be cropped and renewed.  All inserts on the leg braces must be a complete pipe piece and should be a min of 3' in length.  All welds must be NDT via shear wave.  


[image: IMG_0119]
A leg brace with excessive pitting, (multiple locations) this brace was replaced. 

Where the braces tie into the leg tower is another area that can have excessive wastage.  If holed a determination should be made to ensure no trapped water exists prior to replacing the holed pipe
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After UT’s were conducted on this aft leg brace it was determined that the leg braces were substantially smaller than the leg braces on port and starboard.  All aft leg braces were replaced with the larger braces.
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Leg braces have a variety of ways to tie into the deck of a lift boat.  Regardless of design an inspector should verify no deflection of the deck due to stress from the leg. Many braces tie below the deck and an inspection should be conducted inside the voids to determine that all welds are sound.

[image: IMG_0116]
When a leg is removed the Marine Inspector should inspect the wear plates (if installed)  inside the leg tower.  These wear plates are directly across where the gearboxes tie into the tower.   When the leg is jacked up and down the leg is pressed against the plates.  If excessive wear is noted (over 25%) the plates should be replaced. 
[image: IMG_0121] 

The shipyard will use this to enter the leg tower and inspect the internal leg tower, they will also determine the roundness of the tower and verify that there is no warping of the tower.  Welders will also use this to back gouge and weld up any inserts on the tower.  USCG members should not use this to conduct an internal inspection of the leg tower. 




Enclosure (1) 

USCG Compliance report for 5 year credit for leg inspection		Date:__________	


Port _______________     Aft_____________ Stbd_____________


1. Visual inspection of rack (attached)					________

2. Rack butts NDT report  (attached)					________

3. Pinion inspection 						________

4. Gearbox oil analysis report (attached)				________

5. Gearbox disassembly inspection					________

6. Bearing Inspection 						________

7. Brake inspection 							________

8. Tower guides inspected						________

9. Leg to pad NDT report (attached)					________

10. Hyd hose replacement receipt (attached)				________





Company inspector _____________________________________________________________

USCG inspector________________________________________________________________




							Date______________________
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