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1. PRELIMINARY RESULTS

Within the scope of flight accident
investigation, all occurrences with
German, as well as foreign aircraft - as
far as they happen in the territory of
the Federal Republic of Germany - have
been recorded and stored by data proces-
sing since 1973. At the moment nearly
5000 records, a/c, sailplanes, helicop-
ters, etc. access to U.S. and Australian
data.

A great number of EDP programs will
enable evaluation of data under many
different aspects. In the meantime, a
sufficient data stock is available for
several data analyses to be made.

The definition of an accident is given
in ICAO Annex 13 as follows:

Accident. An occurrence associated with
the operation of an aircraft which takes
place between the time any person boards
the aircraft with the intention of flight
until such time as all such persons have
disembarked, in which:

a) a person is fatally or seriously
injured as a result of being in or upon
the aircraft or by direct contact with
the aircraft or anything attached there-
to, except when the injuries are from
natural causes, are self-inflicted, or
inflicted by other persons, or when the
injuries are to stowaways hiding outside
the areas normally available to the
passengers and crew; or

b) the aircraft incurs damage or
structural failure which adversely
affects the strength, performance, or
flight characteristics of the aircraft,
and which would normally require major
repair or replacement of the affected
component.
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For Clarification. The type of accident

or occurrence indicates the circumstances
under which this occurrence or accident
has happened, but not the cause for it.

2. SURVEY OF ACCIDENTS

Tables 1 and 2 give the number of acci-
dents with sailplanes and powered sail-
planes for 1973-1980. They show the
degree of injury, i.e. whether it is an
accident with fatalities or serious or
minor injuries. In the case of a colli-
sion, all affected sailplanes were
counted. In total, 1928 sailplane and
377 powered sailplane accidents were
recorded. In the following, only acci-
dents with sailplanes will be dealt with
in more detail.

Table 3 gives the numbers of regis-
tered sailplanes in the FRG and the
estimated number of takeoffs and landings.
For the flying clubs, the hours flown per
year are recorded.

Tables 4 and 5 show who was affected
and what type of flying was involved. As
we can see from Table 4, 1,298 accidents
happened with sailplanes owned by flying
clubs and 470 with privately owned. That
is 67.3% and 24.4% respectively.

If we Took at the fatal accidents,
61.3% of the ships were owned by flying
clubs and 31.5% were privately owned.

Table 5 shows the type of operation
versus the type of injury. There were
473 total accidents during instruction
or training flights and 1,315 related to
pleasure flying (non-commercial).

Table 6 shows what has happened. We
have 1isted the type of occurrence versus
the type of injury.



a) Loss of control on ground. Occurren-
ces in which a loss of directional
control or sudden swerve is experi-
enced while taking off or landing.
Note. When an intentional swerve is
made to avoid overrunning, use
"Overrun."

b) Dragged wing. Occurrences in which an
aircraft drags a wing while taking
off or landing, without loss of
directional control.

Note. When this is the result of a
"Loss o f control on ground/water" or
a "Hard landing" use one of these two
classifications.

c) Hard landing. Occurrences in which
an aircraft touches down with an ab-
normally high vertical speed.

d) Overrun. Occurrences in which an
aircraft runs off the end of the run-
way or the take-off or landing area.

e) Undershoot. Occurrences in which an
aircraft, while approaching to land,
makes contact with the ground, water
or objects, within the final approach
area up to a distance of 5NM from the
runway threshold or intended landing
area.

f) Collision aircraft. Occurrences in
which an aircraft in flight or on the
ground collides with an object on the
ground.

g) Collision objects. Occurrences in
which an aircraft in flight or on the
ground collides with an object on the
ground.

h) Loss of control in flight. Occurren-
ces in which the aircraft spins,
spirals or mushes into the ground or
water as a result of a stall.

i) Airframe failure. Occurrences in
which any part of the airframe fails
in flight as a result of fatigue, !

overstress, improper maintenance, etc.

j) Failure of launch equipment. Any
failure of the winch, rope or
release mechanism.

This table shows the surviveability of
the occurrences. For instance, loss of
control in flight results in a higher
percentage of fatal accidents.

3. METHODS OF ANALYSIS

In the following analysis we looked at
all sailplane accidents and subdivided
into 12 different types of sailplanes,
i.e. different manufacturers and models.
When we found that one particular model
had an unusual history, we made a
Chisquare calculation.

The Chisquare test is used to test
the statistical independance between 2
variables, each of which is classified
into a number of types or attributes.
For instance, all types of sailplanes
that had an accident are classified into
some special types of sailplanes, and all
types of occurrences are subdivided into
special types of occurrences.

The null hypothesis to be tested is
that the 2 variables (for instance: type
of occurrence; type of sailplane) are
independent; that is, there is no asso-
ciation or relation between the 2 varia-
bles. The result given by the Chisquare
calculation will then be that the so-
called null hypothesis can be rejected or
not. If it can be rejected, we always
get a certain significance level. That
means that there remains a specific
probability of error. In most cases the
significance level is 1% or 5%, but some-
times even 0.1%. That means in the last
case the 2 variables are not independent
with a probability of 99.9%. In general,
the so called 2X2 contingency table was
used where one type of occurrence was
compared with all other types, etc.

Our next step was to try to identify
the reasons behind the incidents. For
instance, if a sailplane is involved in
more undershoots or overruns than expec-
ted the reason could be that this sail-
plane is used more frequently for train-
ing or is flown more frequently by less
experienced pilots.

This analysis has not been done to
blame any manufacturer; for this reason
I have not named the different types of
sailplanes investigated. The study has
been made to show the information we can
compile with our data. We welcome
requests for detailed studies, for
instance, comparing sailplanes of
similar constructive characteristics.
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4. RESULTS OF ANALYSIS OF ALL SAILPLANE
ACCIDENTS

A total of 1,928 accidents from 1973 to
1980 were analysed.

Tables 7 to 11 show some detailed
information. Table 7 - Type of sailplane
vs type of occurence. Table 8 - Total
flight experience vs type of occurrence.
Table 9 - Type of sailplane vs phase of
operation. Table 10 - Type of sailplane
vs type of cperation. Table 11 - Total
flight experience vs phase of operation.

5. OUTLANDINGS

- We found a total of 752 outlanding acci-
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dents between 1973 and 1980. Again, we
made a survey of types of sailplanes
versus types of occurrences. In several
cases there is a dependance between
certain models and the occurrence. Table
13 shows the total flight experience
versus type of occurrence.

6. INSTRUCTIONAL & TRAINING FLIGHTS

A specific dependence between type of
sailplane and type of occurrence can be
seen in Table 14,

7. EXPERIENCED PILOTS - NONTRAINING

fables 15 & 16 show type of sailplane
versus type of occurrence, and type of
sailplane versus phase of operation. In
this case we specifically Tooked at acci-
dents involving experienced pilots with
more than 100 flight hours (non trainin: ).
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TABLE 6. TYPE OF OCCURRENCE VS TYPE OF INJURY
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TABLE 8. TOTAL FLIGHT EXPERIENCE

VS TYPE OF OCCURRENCE
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