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A!!l:l!|l. Af rc, r.irf,ie r\.ii.i.rIL.l,,1il.!r
tlrc operaLlon o1 dn,l rcra11. Lllf ,.h 1-,riie5
plac. tetwcer lrrc t,i)r dny person borrds
ihe dircrdft. !Yjth i-he intcrrtlon,rf llr.Jht
r,nl , "1. e .\ I .-r''.,. .rr'.
diseirbdrked, in ulii.ri:

a) r perscrn is fatnlly or seriou5ly
inj!red a!.r result of being jn or upon
ihe irircrdfi or bl/ djrect r-oniacr lrith
the .ri rcrdft or .rnythj n! a1-tnched ther,o
to, cxcept when the injLrrios are Iro
natLrdl causes, are self-jnlleci-c.i, or
inflicted by other per!ons, or wfen the
inj!rjes are to stownways llidin!t outside
the.rreas normally available to the
pas sengers and crew; or

b) the aircraft incurs darnage or
structura I faj'iure 1.rhr-ch adversely
affects the strenqth, perl'ormance, or
flight characterjstics of the aircraft,
dad !"h,h lvor,ld rorrd'ly requi.e loior
repar'r or replacement of the affected
component.

or 1]l,rriiit,rL!l!. The Lype of accjdent
or occ!Trena0 ifili(dte5 the circ! st.rnce!
lr'r,ler rrir icr I I i a occilr-acrae al acc iLlent
lr,L5 Lippened, bul not l.lre cduse for il.

I,rhlea I and 2 qrvc the nx.r[){]r of ,rcci
(lcriij iriih 5,,iltlrnc: r'lc povrered sail-
Lrlare: for 11r73-ll)r10. Ihe_v show thc
'l-"-ir,:,r nl i n.t,.lr,' i.e- Nhether it is an
rc.,iiicr,t !ri I lr l,r Ll itic5 |)r seIiou., or
llfor ]rjirrics. 1rr Lhe cdse of a coll i-

,, i:,ri, ,- l I dffe.tell snilLrl?res \rere
.1 L. Ir. n,t.I oi l,o.rp ,ii

l/7 piircferi :inilplnne dccjdcnts \',Jcre
.; t..-: nJ. anty,, ,

erl:, ,vit1r f,1rll!,rnes !vill ne de,rli !,r til
rn ,for,, delnil.

Jirn r. r"..,,e ' ,',i.
I-ererl .iai I pl,rnes i r tlrc FRG nnd tlre
c5t-iirdlc.l nLUrber of t.;,lcoff9,rnd lnnding,.
l_or t-1r1, flvjr!.lub5. tlie llnrrs f ll],nr pe,
yenr rr,o recordel.

llirles 4 nnd 5 sho\.J rho wns affected
dr.l ,,/hdi type ol flying was jnvolved. As

wc can s-oe frorn T,)ble 11, 1,29t1 accidents
haFrefe,i lrith sailpl,ines ol/ne.l by flyin.J
clLib. .rrd 470 \{ilh privntely owned. Ihnt
is 67-lii dnd 24.lli/ rcspectiveiy.

if r,e l,ri.rk at the f,rtirl accidents,
61.3,1 of the ships lrere olined l,y flying
clubs ind 31 .5il l,'r'ere privately o!./ned.

Table 5 shc\,rs the type of operation
versus the type of in.jury. There were
473 totdl accidents drrjng instruction
or training {li!hts and 1,315 related to
r'leJ i,e l /;nq (non- nlrer('Jr).

Table 6 shows whdt has happened. L,Je

have I isted the type of occurrence versus
the type o{ jnjLrry.
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a) Loss of control on ground. 0ccurren-
ces in which a loss of directiondl
'on'rol or Ldden .werve e pe.r-
enced whjle takin! off or landin!j.
\ole. JhPr jn in'en'ior dl wervP ic
rnade to avoid overrunning, use
'0verrun."

b) Dragged wjng. 0ccurrences jn !,/hich an
ar'rcraft drags a wing while taking
off or landinq, without loss of
di rect i onal controI
Note. l,lhen this is the result of a
'Loss o f control on ground/water' or
a "Hard landjng' use one of these tvio
cl assi fications .

c) !3]:d-lgIlqi!9. 0ccurrences jn which
an aircraft touches down with an ab-
normdl ly hjqh vertjcal speed.

d) 0lle-ryull. occurrences in which an
aircraft runs off the end of the run-
rlay or the take-off or landjng area.

e) Undershoot. 0ccurrences in which an
aircraft, whjle approaching to land,
makes contact with the ground, !\Jater
or objects, withjn the final dpproach
area up to a distance of 5Nl4 from the
runway threshold or jntended landing

l) Coll]!gr__e_,11!tl'. 0r LL.rercp( ir
which an aircraft in flight or on the
ground coJljdes with an object on the
qround.

l) !_o.l li _ion ob e, l\. 0L(LrrerLe\ ir
l,,/hjch an ajrcraft in flight or on the
ground collides with an object on the
ground.

h) Lo$ !l__S!,!1,!",oLj n_-f ]j_g:h_t,. 0ccurren
ces in lrhich the aircraft spins,
spirals or mushes into the ground or
water as a result of a stall.

r) Ai"lrdre fdilJre. Oc"Lr.en,os ir
!,/hich any part of the airframe fails
in flight as a result of fatjgue,
overstress, j nrproper naintenance, etc.

j) _l3r_l!.rc, o.Lr-g-Ul! h 9!l|ip!.e-!-t. Any
failure of the wjnch, rope or
release mechani sm.

This table sho!.ls the surviveabjlity of
the occurrences. For instance, loss of
control in flight results in a higher
percentaqe of fatal accidents.
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3. I'IETHODS OF ANALYSIS

In the folloring analysis l./e looked at
all sdilplane .rccjdents and subdjvided
into l2 different types of sajIplanes,
i.e. different manufacturers and models.
l{hen we found that one particular model
had an unusual history, we made a

Chjsquare calculatjon.
The Chisquare test js 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 al l
types of occurrences are subdivided into
specjal types of occurrences.

The null hypothesis to be tested is
that the 2 varjables (for jnstance: tvpe
of occurrence; type of sai lplane) are
independent; that is, there is no asso-
ciation or relation between the 2 varia-
bles. The result gjven by the Chisquare
calculation will then be that the so-
called null hypothesjs can be rejected or
not. If it can be rejected, we always
get a certdjn significance level . That
means that there remajns a specjfic
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"l. In general,
the so cal led 2X2 contingency table was
used \rhere one type of occurrence was
compared \,,iith all other types, etc.

our next step $ias to try to jdentify
the reasons behind the incidents. For
instance, if d sailplane is involved in
more undershoots or overruns than expec-
ted the reason could be thdt this sail-
plane js used more frequently for train-
ing or is flo\,/n more frequently by less
experi enced pi I ots .

This analysis has not been done to
blame any manufacturer; for this reason
I have not named the different types of
sailplanes jnvestjgated. The study has
been made to show the information \,!e can
compile with our data. l,/e welcome
requests for detailed studjes, for
i nstance, comparing sailplanes of
similar construc ti ve cha racteri sti cs .
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4. RTSULTS OF ANALYSIS OF ALL SAILPLANE
ACC I DENTS

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

Tables 7 to 11 show some detailed
information. Table 7 - Type of sajlplane
vs type of occurence. Table B _ Totalflight experjence vs type of occurrence.
Table 9 - Type of sail plane vs phase of
operation. Table 10 - Type of sailplane
vs type of operdtion. Table 11 - Totalfljght experience vs phase of operation.
5. OI]TLANOINGS

fie found a Latal of 152 ou andjrg acci-
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delts beLween lq/1 dnd 1980. aqain, we
l dde a sJrvey o' Lypes o, sd il pt dnes
versus types of occurrences. 1n several
cases there js a dependance between
certain models and the occurrence. Table
13 shows the total fl i ght experience
versus type of occurrence.

6. INSTRUCTI(]NAL & TRAINING FLIGHTS

A.peLifiL cFpeTdp,tce betLleen L!pe o.
'or'D,dne ond lypF of occurre4ce Ld4 be
seen in Table 14.

7. EXPE]IENCID PILOTS - NONTRAINING

Tables t5 & 16 show type of sdjlplane
\er(L,s t,oF ot OC. lr.cn(at onO typp o.\arl0 drp ve.( l\ Dho.e ol ope,a1 ion. ln

" s,.,.e F .ppriti,dl y looted dr d((i.
Ll' 1i. ir /ol /iro p,pp.icnced p lo,\ v,/itn
rore th,rn 100 fljght hours (non trainin, )
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TASLt .i, T0TAL Fti6i tXPtRttli[t v: rytL 0t orruRRtNct IABLE 9, TYPT OF SAILPLANI VS PHASI

TABLE II. TOTAL FLIGHT EXPTRIENCE
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