Emergency Procedures:
Damage Control

Information in this presentation has been provided with support from:

Capt. Daniel Parrott, Maine Maritime Academy



First Steps

Vessel has experienced a collision/allision and has suffered damage.

1. Account for crew, injuries.

e First aid response, lifesaving equipment, consider preparations to abandon ship

1. Emergency communications

e When?
e VHF, DSC, sat/cellular phone, EPIRB
e Consider delegating damage control measures to crew, while occupied with comms.

1. Damage Control

Sound Bilges

Secure W/T Subdivision

Are engines running? Are intakes/electronics in danger of being immersed?
Rudder Damage

Propellers Damage

Pollution



Sources of Flooding

Collision

Allision

Grounding

Heavy Weather
Poor Maintenance
Mechanical Failures



Continuous Progressive Flooding (CPF)

» Secure compartment: maintain flooding boundaries

 Reduce rate of flooding

Access and Water Pressure are the 2 greatest
impediments to reducing intake.

The more you sink, the faster you sink.

Don’t let “Perfect” be the enemy of “Good”



“Trash/wrecking” Pump
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A partial solution is better than no solution
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Jubilee Patch

® Quickest temporary
patch

* Fits 1 size pipe

* Source of flooding
need not be secured



Presenter Notes
Presentation Notes
JUBILEE PIPE PATCHES. The jubilee pipe patch is a modification of a commercial hose clamp. This patch consists of a piece of sheet metal which is rolled into a cylinder and so shaped at the gap that the two ends are really flanges. These flanges can be reinforced by welding on strips of scrap iron, after which the two flanges are drilled to take from three to five bolts. It is advisable to weld small braces from the flange to the back of the patch to keep the flange faces more or less parallel under pressure.

The sheet metal in the body of the patch must be as heavy and strong as possible, but it should be capable of being sprung or bent so the gap will go over the pipe to be repaired. A sheet of packing is first put over the hole, extending well on either side of it. The jubilee clamp is then sprung open and clamped over the packing. When the bolts are tightened, this patch will easily hold upward of 100 pounds pressure.



Clamp Patch

IN MAKING CLAMPS ALLOW FOR THICKNESS OF GASKET Temporary patch
FORGED CLAMP  for Jow pressure
piping systems

2 types:
Wooden Block
GASKE

CLAMP FOR LOW PRESSURE LINES wmuen/g\ﬂu-r gfe{;g’p?s ﬁil;gar

A FORGED HEAVY-DUTY CLAMP

BOLT




Band-it Patch

USE PLENTY
OF BANDS

METAL PLATE



EWARP: Emergency Water Activated Repair Patch

* Need PPE
* 20 second soak time
® 30 min cure time

® Like a cast




Do-it-Yourself Soft Patch

Canvas

Rubber Gasket:
2” past both ends

of crack, 4" gap
on back

Overlap Marlin:

-start in center
-out to one end & back to the center,
out to the other end & back to the
center



Presenter Notes
Presentation Notes
When possible, reduce the area of the hole using the following steps: 
	1. Drive softwood wedges into the hole.
	2. Mark a line on the wedges along the pipe and remove from the hole.
	3. Cut wedge ends off one-half inch below the marked line (so fluid flow in the pipe is not impeded) and wrap wedges with cloth or oakum.
	4. Insert wrapped wedges into pipe and trim wedges flush with the outside of the pipe.
	5. Measure and cut a piece of sheet rubber packing so that it extends two inches on either side of the damaged area and will wrap around the pipe, leaving a one-quarter-inch gap between the ends.
	6. Place sheet rubber on pipe and cover with a piece of canvas that also extends two inches on either side of the damaged area but wraps completely around the pipe.
	7. Hold in place tightly wrapping with two layers of marline or wire.

The soft patch can be modified or improved to suit immediate conditions. Often it is advisable to have a curved plate of lightweight sheet metal between the packing and binding. Based on the individual situation, a small hole can be drilled at each end of the rupture. This can prevent the rupture or crack from expanding when wedges are driven in. 


Severed Pipe

* Low pressure systems can be plugged with
wooden plugs wrapped in cloth.

* Plugs have a tendency to back out: shore it or
lash it.




Holes and Plugging
There are two general methods of

repairing a hole:
1) Put something into it
2) Put something over it. [§

i




Wooden Plugs

* Most simple method

* Unpainted- absorbs &
grips better
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Presenter Notes
Presentation Notes
WOODEN PLUGS AND WEDGES. The most simple method to repair small holes is to use wooden plugs. Plugs made of soft wood are effective, especially in holes not over 3 x 2 inches. (They have held up well in even much larger holes.) Every ship should have an assortment of conical, square-ended and wedge-shaped wooden plugs. Plugs should be stowed in canvas bags. Plugs should not be painted; unpainted soft wood absorbs more water and grips better. Combinations of conical, square-ended and wedge-shaped plugs may be used, if needed, to get better conformation with the shape of the hole. It is best to wrap plugs with lightweight cloth, prior to insertion. The cloth will help plugs grip better, and also will fill some of the gaps between plugs. Wooden plugs will not always create a watertight fit, but by caulking the remaining leaky area with rags, oakum and smaller wedges, the ingress of water can be greatly reduced. Note that square-ended plugs hold better than conical plugs in holes in plating one-fourth inch or less in thickness. Also, when wedges do not fit tightly, use a hatchet to quickly split the wedge into smaller pieces. The smaller sized wedges can be applied quickly into the smaller hole.


Cushions and Pillows

& FILLOANY OR & HATTRESS MY

85 ROLLED LR AWD STUFFED
INTT A HGLE.

- Effective for large
holes

« Shore in place

leEE & G000 IMEDCE PATCH
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rigure 079-42-§. Phugzine with Matresses


Presenter Notes
Presentation Notes
Cushions. Cushions, which can be used to patch large holes, are placed on inside-the-vessel holes. Sometimes it is desirable to place the patch inside the vessel, not only for accessibility but to reduce the danger of having the patch knocked away by sea action. An effective mattress-plugging method is to roll the cushion(es) around a wooden plug or a timber to increase their size and to provide rigidity. Wrapping them in a blanket sometimes helps. Such plugs must be frequently checked since they have a tendency to back out of the holes as a result of the action of the sea. 


Bucket Patch

* Can be inserted
bottom first like a
plug or used like a
box patch

. ® Can be secured by
shoring or by using
a hook bolt


Presenter Notes
Presentation Notes
BUCKET PATCH. An ordinary bucket can be used in a variety of ways to stop leaks. It can be pushed into a hole, bottom first, to form a plug, or it can be stuffed with rags and put over a hole like the box patch previously described. It can be held in place by shoring or by using a hook-bolt.


Collision Matt

Collision mat shown
on an Olson 30




Cracks

* Drill holes at the extreme
ends of cracks to prevent
spreading.

* Use line or rags to Caulk
cracks.



Presenter Notes
Presentation Notes
TORN PLATING. To prevent continued cracking, drill quarter-inch holes at the extreme ends of the crack, plug the holes and, time permitting, weld a plate over the crack.


Shoring

* Temporarily support structure until more permanent
measures are possible.

* Reinforce straining bulkheads, doors and hatches
against abnormal pressures.

* Use shoring for support only; do not try to restore to
original shape!

* Spread pressure over a wide area with strongbacks.



Presenter Notes
Presentation Notes
SHORING DEFINITION. Shoring is the process of placing supports against the side of, beneath or above a structure to prevent metal fatigue, sagging and bulging. Shoring is the best way to temporarily support structure until more permanent measures are possible.

OBJECTIVES OF SHORING. The objectives of shoring are:
a. To reinforce straining bulkheads, doors and hatches against abnormal pressures
b. To support damaged and weakened structure and fittings.
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Presenter Notes
Presentation Notes
Maximum EFFECTIVE angle between K-Type Shoring is 90 degrees.  While a K- type shore configuration may hold with greater than a 90 degree angle between shores, anything after 90 degrees degrades it’s effectiveness ( see drawing of K-Type Shoring above)


SHORING TOOL
KIT BAG2OF 2
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