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INTRODUCTION

The 1998 Sydney to Hobart yacht race was truly 8
tragic event for the sport of offshore yacht racing.
Sporting endeavours, especially those where man is
pitted against the elements of nature, are potentally
dangerous. It is the job of those providing the
equipment and those involved in setting out the rules
to do all that is possible to reducs that level of risk.
Studying and learning from 2 tragic event such as the
Sydney to Habart race just past forms an integral part
of the process of reducing that risk.

In the pracess of studying and learning from an event
it is vitally important to do so in the framework of
the facts in regard to the boats involved and the evernts
that took place, In the months following last year's
tragedy there has been considerable criticism of the
modern ocean rtacing fleet, almost all of which has
been without any reference to the facts. Most all of
this criticism has focused on two issues; light
displacement boats that dominate the present racing
flset, and the level of stability of these boats, Itis 8
shame that so much energy has been spent on two
arguments neither of which shows any merit in light
of the facts of the event. This is highlighted by the
knockdown and sinking of the Winston Churchill,
which lead to perhaps the greatest tragedy of the eveny;
the Winston Churchill was one of the oldest and
heaviest boats in the fleet.

The facts of the event indicate other areas of concern,
Based on first hand interviews of those involved in the
race, in particular the owners and crews of the 12
Murray, Burns & Dovell designed boals participating,
and from what has been published to date on the
incident, all considered in the frame work of the design
parameters of the boats involved, the main lessons 10
be learned are:

oDeck structural scantlings nsed to be increased to
reflect the dynamics asgociated with a severe
knockdown.

° Personal feed to/ be reviewed bo HrTerms
esign and use.

¢

© 1ife rafts also need to be reviewed both in terms of
design and use.

© The race category and general safety standards applied
to the Sydney to Hobart race need to be re-
evaluated.

In this review I will limit myself to those safety
issues, indicated by fact or implicated by “experts”,
that pertain to design of the boats, namely structural
integrity, stability, and the issue of relative lightness
of modern boats.

THE RULES AND REGULATIONS OF
THE SYDNEY TO HBOBART YACHT
RACE.

The Cruising Yacht Club of Australia runs the
Sydney to Hobart Yacht Race, (SHYR), in eccordance
with the Australian Yachting Federation's Racing
Rules of Sailing for 1997 - 2000. Associated relevant
docurnents include;

° Notice of Race

© Race Instructions

° AYF Special Regulations

© The International Measurament Rule
° The Channel Handicep Rule

Of these the most pertinent to safety issues is the
AYF Special Regulations. The IMS rule also plays 2
very important support tole in that it provides
objectively determined design parame(ers referred to in
the Special Regulations.

The International Measurement System

The IMS or International Measurement System,
originally drafted in the late 1970, has been the
dominant format for offshore yacht racing world wide
for the past 10 years or 8a. The IMS rule undertakes
to assess a yacht's speed potential based on a massive
array of design parameters including length, beam,
displacement, righting moment, sail area, elc.

and every boat racing under the IMS must be subject
to a lines lift, done on shore and termed the “hull
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measurement”, and a flotation and righting moment

test, termed the “in water measurement”, It is no

doubt a complicated system, and the sailors will argue
about its fairness until they win a race. Fairness
aside, one of the outstanding features of the IMS rule
is that it provides race organisers with an accurate and
objectively determined set of design parameters from
which a yacht’s general safety levels can bs assessed
in accordance with the well established standards set
down by the ORC in its specisl regulations (discussed
in the next section of this report). In particular the
values of displacement, righting moment, and the
limit of positive stability are accurately determined as
part of the IMS measuring process - critical
parameters in determining the seaworthiness of a
yacht,

No other racing rule past or present includes this
scientific, and objective assessment of stability, Ady
rule that is to be seriously considered as a replacement
for the IMS rule must incorporate this feature.

It is of note that the 60’ yachts raced singlehandedly
around the world are assessed in (erms of stability by
designer’s declaration. Given the frequency with
which these yachts invert and remsin inverred,
highlights the imporiance of an accurate and objective
assessment of stability,

The AYF Special Regulaticns

These regulations are based on the Offshore Racing
Council’s Special Regulations and set forth standards
for structural features, general yacht safety equipment,
and personal safety equipment. Eight categories of
tace types are defined according to the level of
exposure to weather and proximity to shore, The
SHYR is specified by the CYCA as a Category 1
event, which is defined as follows:

“Category 1:  Races of long distance and well
offshore, where boats must be self-sufficient for
extended periods of time, capable of withstanding
heavy storms and prepared to meet serious
emergencies without the expectation of outside
assistance.”

Stability Standards

For a Category | event the ORC Special Regulations
specify the competing yachts are required to have a
limit of positive stability greater than 115°, ‘The
CYCA's Notice of Race modifies this requirement
with a grandfathering clause that exempts yachis that
heve competed in a previous Sydney to Hobart to have
an LPS of 110°.

{t is of note that the stability requirements specified in
nhe ORC Special Regulations are the result of
ongoing study of the subject of intact stability and
have been put in place as a direct result of the research
done on the matter in response to the 1979 Fastnet
Race tragedy. This ressarch has proven a very strong
cortelation between the Limit of Positive Stability
and the amount of time a yacht can expect to remain
inverted if rolled, This work is based on tank testing
experiments and has been verified with experience. A
review of this work is presented in Jan O. de Kat's
paper “Causes of Yacht Capsizing in Heavy Seas”
presented as part of this workshop. It is of note that
the boats rolled in the 1998 Sydney to Hobart race
also behaved as predicted by this research,

Structural Standards

For Category 1 and 2 events the AYF Special
Regulations specify that yachts ams to be built to
plans approved by the American Bureau of Shipping,

(ABS), Guids to Building and Classing Offshore
Boats.

Subsequent to the publication of the AYF's 1997 -
2000 Rules of Sailing, (in which the Special
Regulations are contained as an Addendum), The ABS
stopped providing the service of plan approval for
offshore boats. The ORC are presenty awaiting the
publication of a new structural standard being drafted
by the International Standards Organisation which wil}
be adopted on its release as the new structural standard
for offshore racing yachts. The interim policy is that
a yacht's designer must file a letter with the AYF that
the yacht in question has been designed in accordance
with the ABS Guide,

It is my opinion as a professional yacht designer that
this status of self evaluation is a dangerous situation
as the ABS Guide, (like any regulation), is subject to
interpretation, and therefore needs to be administeced
by an independent body. In addition as time goes on
vacht design continues to devslop, while the structural
rules remain stagnant; the result is that the rules are
quickly becoming outdated. I encourage the ORC to
move on this issue as a matter of urgency,

THE EVENT AND THE DAMAGE

I will in this section focus on the design aspects of
what happened to the fleet during the severe weather of
the event, including structural integrity, stability, and
displacement to length ratio, (a measure of a yacht’s
relative lightness)



First 1 think it is important to point out that the
damage to the boats themselves was lHmited
considering the conditions; this fact is pointed out
clearly by the Chief Bxecutive Officer of Club
Marine in his editorial column of the January 1999

issue of the company magazine, Club Marine
Magazine:

“Final figures are still not available, and won’t be
until the CYCA finalises its inquiry, but in my
opinion the criticism of the yacht designers and the
mast manufacturers is also not justified. The often
quoted 1984 event saw 69% of the starters retire,
whilst in 1998, 65% retired. Very similar figures,
but after analysis, it is shown that 26% of
retirements in 1984 were as a direct result of rig
failures. So far for 1998, the failure of rigs is
around 10%. In 1984, 16% withdrew due to hull
failure. Once again, so far tor 1998 this figure is
looking to be around 5%.

So at this stage, it would appear that the biggest
cause for boat withdrawal was sound seamanship
and not inadequate hull design or construction. In
fact, [ am of the belief that the fleet which started
the race on Boxing Day, was probably one of the
best prepared fleets to ever compste in the event.”

All of the facts surrounding the various incidents are
still not all at hand, but based on what information I
have been able to collect first hand through interviews
and from what has been published to dats, ths
following is 2 brief summary of the boats rolled and
or severely knocked down.

Six yachts were rolled to or past 180 deg after being
hit by extreme breaking waves, These yachts were;

1. Business Post Naiad
1984 40’ IOR racing yacht
Twice rolled through 360° remaining

inverted for approx 4 min. during the second
roll. Dismasted during the first roll.

2. VC Offshore Stand Aside
1990 41’ NZ built light displacement racer
Rolled 360° dismasted, severe deck damage

3. Sword of Orion
1993 42' custom built IMS racing yacht
Rolled, dismasted, severe deck damage

4. Midnight Special
1995 42" IMS cruiser / racer
Twice rolled throuch 360°
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5. BS52
1994 41’ IMS cruiser / racer
Rolled to 180°, remained invered for approx.
4 minutes, then righted itself, Dismasted
with significant deck damage.

6. Loki

1997 44’ Swan built performance eruiser
Rolled 1o 180°

Several other boats were severely knocked down by
similar waves, thess boats include;

1. Winsron Churchill
1942 racing yacht
Severe knockdown resulting in hull damage
that eventually sank the boat.

2, Kinngurra
1972  built  Joubert designed heavy
displacement racing yacht.
Severe knockdown, Significant deck and deck
equipment damage

3. Solo Globe Challenger
197043" heavy displacement yacht

4. Team Jaguar
1989 65’ medium displacement IMS cruiser /
racer
Near pitchpoled after dismasting. Severe
deck damage

S. Mlintinta
1976 42’ heavy displacement cruising yacht

This list is lacking in detail and is likely far from
complete, It will take some time still for all of the
facts of the various incidences to come out, certainly
much more will be known when the CYCA publishes
its repart on the event.

FLEET FACTS AND FIGURES

115 yachis staned the 1998 Sydney to Hobart Race.
57 were entered in the IMS division, 12 in the CHS
division, and the remaining 46 were entered in the
PHRF division.

This study focuses on the IMS division as this is
where the greatest number of yachis compete and is
the division with the greatest percentage of modem
yachts, about which the most is known dus to the
nawre of the IMS rule as outlined above, Where
available, boats entered in the CHS or PHRF division



have been included in this study if they also held a
valid IMS certificate at the time of the racs, Only one
of the boats that was knocked down has been left out
of this data set as no IMS certificate was availabls for
this boat, that boat was Miintinza,

Every boat racing in the IMS division is required to
have an IMS certificate, these documents are publicly
available. A typical IMS certificate is presented in
Table 1. An IMS certificate contains an abundance of
information about a yacht both in terms of its design
parameters, and its rating data for every wind direction
end strength. Hidden amongst all of this is the
yacht's length, displacement, and limit of positive
stability; these values are highlighted in the exampls
given in Table 1. Table 2 is a summary table of the
design parameters pertinent to safety as taken from
each of the participating yacht's certificate.

The relative lightness or heaviness of a yacht is best
defined by its displacement 1o length ratio. This is
typically calculated as displacement in cubic metres
divided by length cubed and multiplied by 1000 to
make the number of reasonable magnitude. The valus
of length used in this study is an average of the IMS
calculated Jength and length overall. Chart 1 is a
graph of displacement w length as » function of
length for the entire SHYR fleet. Typical values for
purpose built racing yachts designed in the last § years
are indicated and form a cluster in the lower third of
the graph indicating that these yachts are indeed lighter
than their predecessors. Oldar yachts and heavier
displacement cruising yachts have higher displacement
/ length values, a few noteworthy examples are
pointed out. Those yachts that reported being rolled
and those that were severely knocked down have been
individually identified.

Chart 2 is a graph of the limit of positive stability as
a function of length for the flest, and again those
yachts that were rolled or severely knocked down am
noted. A cross section of the modern racing boats
have been pointed out; several examples of older
heavier designs have been highlighted as well. Unliks
the trend shown in Chart 1 for the modemn boats to
show as a cluster, in the case of the limit of positive
stability the modern boats are scattered fairly evenly
through the fleet,

CONCLUSIONS
Light vs. Heavy Displacement
From Chart 1 it is clear that there is no corelation

between & yacht's relative lightness and its
susceptibility to being rolled or severely knocked

down in extreme conditions. In fact the boats rolled
or severely knocked down have displacement to length
ratios scattered right across the range of this variable
from the extreme of light to the extreme of heavy,

Stability

From Chart 2 it is clear that thers is no correlation
between a yachts positiva limit of stability and its

susceplibility to being rolled or severely knocked
down in extreme conditions.

It is noteworthy that the time spent inverted by each
of the yachts rolled was in line with the correlation
established by USYRU in 1989, and none of tha boats
report being kept upside down for more that 4
minutes, which is the expected value for a yacht with
a limit of positive stability of 115deg.

About the only corrslation that can be formed from
the wo graphs of displacement to length and limit of
positive stability is that most of the trouble was
experienced by boats between 11 and 13m in length.
I would suggest that this is due primarily to the

weather pattern, which hit this part of the flaet
hardest,

Structure

Of all of the yachts rolled, all report being violently
thrown down, rather than rolled, and in some cases
yachtsmen report a sustained feeling of fres-falling a
significant distance before impacting on the topsides
or deck. All of these yachts sustained some level of
deck damage, end in the case of VC Offshore Stand
Aside and Sword of Orion, the deck damage appears to
be the primary reason for requiring rescue as the
yachts were in imminent danger of being swamped.
Even Kinngurra, ane of the heaviest boats in the fleet,
and probably one of the most stoutly built, reported
deck damage from being thrown by a breaking sea

Clearly deck structures built to the present structural
standard, The American Bureau of Shipping’s Guide to
Building and Classing Offshore Boars, are not strong
enough to handle the extreme conditions encountared
by this fleet. The design pressures for deck panels
specified by ABS for the boats in question is approx.
2.5m of head. Clearly this is not a high enough
design pressure in light of the violent slamming loads
experienced by thase decks,

RECOMMENDATIONS

It is apparent that when subject to hurricane level
weather such as that encountered in the recent SHYR,



yachts are going to occasionally encounter massively

powerful breaking waves, waves significantly larger

than those in the adjacent wave field. When this
happens, it matters not what the design parameters of
the yacht are, it will likely be thrown on its side or
deck. Accepting this fact and working around it is the
key to surviving such conditions. Having accepted
this, the focus of work must turn to structural
integrity, getting the boat back upright within an
acceptable amount of time, and to keeping the crew
safely aboard the yachts.

I have not discussed the matter of personal safety gear
in this review, nor have I discussed liferafts, but it is
clear from the incident reports that personal harnesses
and life raft design and use need review. I understand
that this work is already under way.

One of the most important considerations that must
be kept in mind in directing the efforts in the follow
on studies is that resources for yacht research are very
lirsited. It is therefore important to identify the topics
of research that will yield the greatest improvements
in yachting safety for the givan effort and expenditure.
Below is a prioritised list of design issues that impact
on safety that I would put forward as a useful course
of action given the recent SHYR experience:

1, The ORC musi resolve the issue of structural
siandards for offshore racing yachts as soon as
possible.

2. Whatever classification society is selected for this
job, an immediate review of the design pressures
specified for deck structures needs to be undertaken to
account for the significant difference between the
present design heads and the significant slamming
loads experienced by the decks in the 1998 SHYR.

3. Given the fairly high probability of severe weather
on the SHYR courss, consideration should be given to
increasing the catsgory of the race to Category 0, or
perhaps adapting parts of that classification.

4, Given the close corrslation between a yacht's limit
of positive stability and the amount of time it will
remain inverted before being righted, there is little
impetus to take this research any further. It may
however be useful to study the implications of the
gmount of time a yacht is inverted once rolled in
terms of its ability to remain self sufficient once back
upright. This study may have bearing on the limit of
positive stability set for future Sydney to Hobart
Yacht Races,

End
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‘Boat Name LOA IMS"L" : Length IDisplacement] Displ/L LPS
(metres) (metres) © (metres) (kilograms) (degrees) |

Zeus 11 9.254 7.619 ' 8.437 4134 6.717 120.4 |
Bin Rouge L. 9.500 8.731 | 9.116 2588 3.333 116.2
Boomareo N sc Fans 10.089 7.886 8.988 5683 7.637 132.6
Misty 10.089 7.925 9.007 5821 7.7172 130.3
\Morpinz  Tids 10,089 7.813 8.951 5394 7.338 -132
Solandra 10.140 7.851 8.996 4901 6.569 130.3
Forzado _10.345 9.373 9,839 4456 4.537 117.1
Not Negotiable 10.465 8.492 9.479 5582 6.395 119.1 |
Southerly 10,375 8.291 9.433 7239 8.414 136
Speakea:y 11.010 9.623 10.317 5264 _ 4,677 117.2
Chutzpah 11.051 9.933 10.492 3730 3.168 121.6 _
Canon Maris_ [1.150 8.241 9.696 8154 8.728 130.2
Trust Bank Hummingbird 11.370 9.347 10.359 : 8772 3.067 115.4
Pippin 11.400 9.450 10.425 | 6001 §.167 115.3
King Billy 11.300 9.988 10.744 7547 §.937 118.7
New Morning T 11.620 10.52¢4 11.072 6293 4.523 116.8
Veto 11.720 9.058 10.389 6965 | 6.060 122.2
Komatsu Blue Lady 11.740 10.360 11.080 9014 ! 6.518 114.5
Mark Twain 11.774 9.337 10.556 8554 i 1.096 128
Assassin L 12.150 11.227 11.689 $948 ! 3.634 122
Midniskt Special v 12,170 11.08¢ 11,613 5262 ! 3.278 123.8
Rapscallion ) 12,172 11.417 11.795 5301 3.152 119.9
Red jackst | 12.200 12.133 12,167 5778 3.130 127.3
Aurora 12.237 10.101 11.169 6298 4.408 115.1
Inner Circle 12.237 10.007 11.122 5806 4.117 116.3
Hy Flyer 12,391 11.265 11.828 5562 3.279 124.2
Ocean Desipns 12.460 11.472 11.966 6412 3.651 121.6
Hawke S 12.470 11.436 11.803 5298 3.143 115.1
Sledgehammer 12.470 11.108 11.789 5229 3.114 114.7
Terra Firma 12.512 11,076  : 11.794 5826 3.465 117.4
Renegade 12.600 10.767 ! 11.684 7992 4,889 119.8
She's Apples Two 12.730 11.101 ' 11.916 0124 §.262 115.4
Sccret Mens Business 12.750 11,245 : 11.998 8601 3.164 119.1
B-52 12.765§ 11,516 12.141 6694 3.650 119
|Mercedes [V 12.771 10.582 11.677 8981 5.504 122.2
Maseleri Wines 12.800 11.364 12.082 6384 3.531 132
Tilting at Windmills 12.825 10.888 11.857 8651 5.064 125.3 ]
Atara B 13,000 11.514 12.2517 6027 3.193 118.5
Valheru 13,088 12.193 12.624 6637 3.219 124.6
Wild Oats 13,118 10,619 11.867 7119 4.156 115.7
| Kingurra 13.117 10.899 12.008 12465 7.024 125.4
Polaris 13.248 10,611 11,928 | 9781 - §.623 127.9
Ruff n Tumbls 13.2458 10.404 11.828 9040 §5.335 139
Bacardi {3,341 11.23] 12.286 11339 5.965 118
Loki 13.380 11.380 12.380 11331 8.826 114.8
Sword of Orion 13.550 12.086 12.818 7071 3.276 128.8

uest 14.210 12,378 [3.294 8180 | 3.397 128.1
Mirrabooka 14.240 11.672 12,956 11554 | 5.183 122
Ninety Seven 14.288 12.366 13.326 7548 i 3.111 112.79
ABN AMRO Challenge 14.290 12.782 [3.536 8304 ' 3.267 123.9
Ausmaid 14.472 12.631 13.552 7324 2.930 133.4
Margarst Rintoul II 14.780 11.942 13.361 16979 6.9458 137.7
Cyclone 15.200 12.532 13.866 933s 3.416 127.1
Ragamuffin 15.500 13.630 14.565 9564 3.020 136
Winston Churchill 18,500 13,057 14,279 21415 7.177 123.6
Yendys 15.760 14.176 14,968 14526 4,226 106.2
Antipodes - Aust 17.000 14.872 15.936 25939 6.253 119.8
Sydney 18.150 16.871 17.364 16807 3.132 130.7
Team Jaguar 19.720 16.929 18.328 15389 2.440 123.6
Wild Thing 21.246 19.118 20.182 18282 2.170 119
Brindabella 22.850 20.117 21.484 23259 2.289 133.3
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