WORKING ON YOUR BOAT
BY
GRANT and MARTA DAY
How to make a major deck and hull repair.
We anticipated a great week-end of racing at the inter-regional Championships in Annapolis,
MD. July 14-15,1990. We were sailing in squall lines with gusts to 25+ and 3-4 ft wind waves
from the south east. After sailing 4 legs of the first race on Sunday, we rounded the weather
mark for the down wind leg, and set the spinnaker. The pole was on port and the seas were
coming from the starboard quarter. We had Just set the chute, when, with the help of a swell
and a few larger boats, we performed a MAGNIFICENT ROUND DOWN and took a swim in the
Chesapeake Bay. After righting the boat, we were unable to bail out enough water to sail, and
had to be towed back to the yacht club with the stern under water. At the dock, we bailed out
the water in the cockpit and were hauling the boat out when our troubles began.

The Precision Daysailer is a double hulled boat and a lot of water can get between the hulls.
We did not drain the water before we attempted to haul the boat with a bridle that was attached
to the chain plates. (STUPID right? RIGHT!) In our haste we pulled the starboard chain plate
and a 15 inch section of the deck out of the boat, also breaking the bond between the deck and
the hull along 60% of the length of the starboard side. (See picture 1.) We had a decision to
make. Would we take the boat to a boat repair facility where the cost might be $800 to $1,000,
or repair the boat ourselves. North Americans was only three weeks away.
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After the seven hour ride home, the decision was made to do the repairs by ourselves, and
plans were made to complete the task.

We used the following tools:

A variable speed drill motor with various size drill bits, flat head and Phillips head screw bits.



Flat head and Phillips head screw drivers

6 "C" clamps, 4 -4 inch and 2 - 6 inch.

12 pieces of wood 1" x 1" x 4"

A small belt sander 2 1/2" wide.

6 pieces of Hedge shaped wood to separate the deck from the hull.

And we used the following materials:
1 square yard of 8 oz fiberglass

West System Epoxy: 1 gt #105 Epoxy Resin, 1qt #206 Slow Hardener.

#406 Colloidal Silica Filler 6oz. Bag

Glue brushes, mixing sticks, disposable vinyl gloves, and small mixing bowils.
Various grits of sand paper 80-220.

1/2 pint of gel coat purchased from Precision Boat Works.

Small 3 inch rollers to apply gel coat.

DAY 1 JULY 16, 1990

The first consideration was to make the hull sound again. We removed the chain plate from the
deck piece and recovered the section of hull that came off with the deck. The screws from the
rub rail were removed using the electric drill with the proper screw bit. Next, wedges were
placed between the hull and deck from the inside of the boat. We were able to obtain about 3/4
inch clearance in the area of the chain plate. Then we mixed 1 oz of the West Epoxy per their
instructions and added some silica filler to make a paste. We applied the paste to the hull and
the edges of the broken piece then positioned the piece into its proper location and removed the
excess paste. The paste was allowed to cure 1 hour. We cut three pieces of fiberglass cloth, 3
inches wide and 15 inches long, using a scissors. Another 3 oz of the West Epoxy was mixed,
painted on to the hull, and the fiberglass strip was placed into the resin and then saturated with
the resin. Three layers were applied in this manner, making sure to have the fiber glass cloth as
far under the deck forward of the chainplate position as possible. The hull was allowed to cure
for 24 hours. (See Picture 2.)



DAY 2 JULY 17,1990

We removed all the broken pieces of the bonding putty and the excess fiberglass was removed
from the lip of the hull using the small belt sander. This took only 3 minutes with power tools.
The next step was to bond the forward part of the deck to the hull. 3 oz of West Epoxy were
mixed. A portion of the resin was placed between the hull and deck using a small brush and a
fine syringe.

When the space was filled, the wedges were removed to allow the hull and deck to meet, then
clamps were placed at about a 9 inch spacing from the fracture toward the bow. (See picture 3.)
The screws from the rub rail were replaced to hold the hull and deck together. This assembly
was allowed to cure for 24 hours.



Day 3 JULY 18, 1990

The clamps were removed from the forward deck and the aft deck was wedged apart from the
hull. 2 oz of the West Epoxy were mixed and placed between the hull and deck, the wedges
removed, and the clamps were placed about 9 inches apart. (See picture 4.) The rub rail

screws were replaced using the electric drill and appropriate bit. This assembly was allowed to
cure for 24 hours.



Day 4 JULY 19,1990

To repair the missing piece of deck, the fractured piece had to be prepared before placing it
back into position. The fiberglass mat in the aft and center line sections were torn apart. These
sections required slight sanding with 80 grit sand paper. The forward edge and the rub ralil
areas required the most preparation.

Using the belt Sander, the edges of the deck and the fractured piece were ground to an angle
until they showed bare fiberglass. The width of a patch should be 12 times the thickness of the
fiberglass at the site. (This figure was obtained from a video produced by the West System
Company on fiberglass repair.)

We mixed 6 oz of the West Epoxy and painted it on all the bonding surfaces as a primer. The
colloidal silica was mixed into the remainder of the resin to produce a thick paste. The paste
was applied to the top of the hull and to all other bonding surfaces. Now the deck piece was
placed into position, making sure that the paste was pushing out of all the bonding sites. The
deck was clamped into position and allowed to cure for 24 hours. (See picture 5.) There was a
slight mismatch where the deck met the cuddy on the forward edge of the fracture. To correct
this, we drilled 2 holes on either side of the fracture and fastened a piece of 1x2x6 inch pine on
the inside of the boat using 2 sheet metal screws. Then the deck was brought into alignment.
(See picture 5.)



DAY 5 JULY 20,1990

First, the clamps, the screws, and the piece of 1x2 were removed. Then the joints were
prepared to have 12 times the thickness of the exposed fiberglass. We sanded the inside of the
hull for 3 inches on either side of the fracture lines. The fiberglass cloth was cut into 4 inch wide
strips. Then we wiped all the sanded surfaces with acetone to remove the dust.

We mixed 6 oz of the West Epoxy and painted it on the inside of the deck and cuddy. The
fiberglass cloth was placed into the resin to lay across all the exposed fracture lines. The
fiberglass was saturated with resin and two more layers of cloth and resin were applied.

On the outside, the fiberglass was cut into two different lengths to cover each fracture repair. A
total of 6 pieces for each repair site were needed. The resin was painted onto the repair site, a
piece of cloth was laid on the resin, and was saturated with more resin. 5 more layers of cloth
and resin were applied for a total of 6 layers of glass. (See picture 6.) This was allowed to cure
for 24 hours.



DAY 6 JULY 21,1990

The cured repair site on the inside of the cuddy repair was sanded using 80 grit sandpaper and
cleaned with acetone. 3 o0z of the West Epoxy was mixed and painted onto the repair site and 3
more layers of fiberglass cloth were applied making sure that each layer was saturated with
resin. This application was allowed to cure for 24 hours.

This completed the major portion of the hull reconstruction. The remainder of the work had to
do with cosmetics. It was important to have the hull repaired in this short time because the
fracture was in a high stress location and it takes at least a week of curing time for epoxy to
reach maximum strength. At this point we had 2 weeks before we were to leave for
Marblehead.

DAY 7 JULY 22,1990

We removed the excess fiberglass from the gunwale using the belt sander, and we also
removed the gross excess material from the deck. We reshaped a hole in the cuddy used for a
small thru deck block with an electric drill and a rotary rasp. Using various grits of sand paper,
we smoothed and shaped the deck and the inside of the hull. Acetone was used to remove the
fiberglass dust. (See picture 7.)



Now we were ready for the final shaping and contouring. Using Bondo, the depressions were
filled and allowed to cure at least an hour. The filled areas were sanded and shaped and where
necessary, more Bondo was added and allowed to cure. (See picture 8.)

DAY 8 JULY 23,1990

It took 4 applications of Bondo to fill all the depressions. Then the deck was sanded to its final
shape and contour. The repair was complete except for the gel coat which arrived on July



27,1990. (See picture 9.)

DAY 9 JULY 28,1990

We cleaned the repair surface with acetone and mixed the gel coat using the instructions
supplied by Precision Boat Works. A small, 3 inch roller was used to apply the gel coat over the
fiberglass repair on the inside and also over the external deck repair. A total of 4 layers of gel
coat were needed to cover the repair. (Picture 10 shows the results after the repair and picture
11 shows the results before.)



DAY 10 AUGUST 1,1990

After the gel coat hardened the hardware was remounted. For my own piece of mind, although
it probably was not necessary, | bonded a 6 inch piece of oak to the under side of the chainplate
to help distribute the stress applied by the shroud.

The hull was now ready to compete in the North American Championships.
We arrived in Marblehead on time Sunday August 6,1990, ready to race, to the amazement of

those who saw the boat after the accident. We had a tremendous week of racing and fun with
fellow Day Sailers from all over the U.S. and Brazil.



NOTES

Always keep fiberglass resin that does not have gel coat (pigment), out of the sunlight.
Ultraviolet will damage the resin.

The Precision Day Sailer is a double hull boat. ALWAYS CHECK BETWEEN THE HULLS
BEFORE ATTEMPTING TO HAUL YOUR BOAT.

We did not try to cover every procedure or step necessary to work with fiberglass and epoxy, it
would take volumes. However, We did cover the steps that we used to complete this major hull
repair.

We invite any comments or discussion about fiberglass repair for the next issue.

Notice that the repair covered a total of 10 days of work with a maximum of 2 hours work per
day. The rest of the time was spent allowing the resins to cure. Since cure time is dependent
on temperature and humidity, our repair would have taken twice as long in winter. It is very
important not to rush this type of repair. At $35-$50 per hour labor costs, you can see how this
repair could cost up to $1000. Our total materials cost $75 with a maximum of 20 hours

labor.

Time to go. Me hope to see you next season on the race course.
May the wind be always at your back!

Grant and Marta Day



