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B i r d  l l r i k e  C c : ! : , i t ' : , r c  l j ] r . r D . ,  -  1 ' 1 1 r  i : . . : i n g  i n

B e r n e ,  i r i t z e r L l r a  l r r . r  2 f  i . l . : , - t . 2  " r r j n e  j , r 7 8

Orei... t i orlr I C.]l i:r-:.,] c I r'.i .. i.r. tl _iof l li I]!!!!ilE
Bir : l  I r rr :ct  i ia: :r , l

I r resert  ( : .1 by: |  . t '  I i ich:rrd; CAI! ,  Ui i

In conjr i { ier.1r 'g the ot.rr i - t r .o)ral  c. l ' - r . !  L oI air .5} l j ! . t  for ni ]1imizing

b i r d  i n p r c t  t h j s  P . , f e r  ! t : : . 1 5  L r i t h  i . f a  . j t r u c t u : a t  a s l \ e c t s  o n 1 J ,

al thouFh i t  v i l i  be clcar ih: i -  . , r ' , .  n. i i : rurrs ta{-^] i  i11 thero resicct€
r i l l  r , .ol ] . .bl t r  Lel !  t r  redr i ,e er l i ine ,r , i :Ec.

for '  a nunbcr.  of  year: : ,  1: f , .  i t : i i r is j l  Ciyi t  t ! i r rr . . t t ine6s ie.uirej . rDis

h a v e  r e q ! i r e a  t | . r t  t r a . j - . ] r t : l r c r o t i . j h o u t . i  i r , .  . { b l - "  t o  r . $ i j , t  z !
4 ]b bird i i rpac; air \ rhrr .e orr t r : j  t l i r i . lJ i .e s. j ructrr ,_- nt  t tLc ht.hr. ;
f . , r , f a r d  a j r " E p c e d  l r t , , c . t J  t o  i j e  a c l L i c r ( : C  u l  i o  I , C 3 D  f t . ! i t L t r a e

d L). i  nA ior i : r l  cter. . t io:r .

T l i e  p | e s e n t  U : i  c j . r i i  r c t u j r c : r . e r L ; j  r i r  ! r t : r f f  C r i i i e r . e r l t  j t r  r - . q u i r i r , . !

! r 'c iect jon cf  1- l . .e .ni l . lscre.:n !- : . rr i i r .a e 1r . , .b l , i r , t  ani   rc hor izrorr; : r l
t : l i  I  s ' J f f a c € r  r , . : i n s t  r r .  1 ) ,  t . o  t j i r i  t . r i  r i t , t r , - : o t h i ! A  r f c c j i i e i j  i o r
thc rost of  t i :  . i |^ fr . : l f .  r1,r .r !ct !r3,  t rcrev.r ,  i l ,e fatc""t  Li i j
r e q n i r e n . n t s . b r i ; l  l r ' r c . ( t o p t e d  1 i i 1 1  c . ) r . c t   r i s  o r i s s r o j l  t o r
fr . i lure aircr:r i t .  ' l ' l re a rb b: i r : i  r . : . iu ir-c iMi L1.r  not in ai .)rcrat been
ai ipl ied lo curr-cnt Ul j  , i r . : r : : i  t .
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i ! c . . ' e ) . t h e I e . . ,  a s  e  l ' . : u r i  o i  C , i ; ,  : i n r e $ t i g 3 t i o r l  i o r  L I X  c r r t i i i c r t r o r
n r o : r ] ,  c u r ' r - . . t  i o r c : r : l  , - . , r .  . , r t  n i r c J r i t  a f c  r n e t i c r c d  t o  L : , v . i  a

f i e n e r a l  4 l b  b j . r d  j 1 r r 1 c 1 .  . i l r j . j ! j t i t J  a t r . e a d ) , .

The nost  scrr j l i i !e  ro i t io . r : r  i i ia l , - t i ; t , ieC o: i  | .cr je  j .nvcsl i I ] l  t . j .ns

( e  )  v i n . l : ' c I ' c i r I ' s



( b )  t h l }  c : : , o r l ,  f l ] . t j . i  : , t r o v c  i . t r c  , , i  r d . c . e . n  : , j . i c i ] ] e  t h o

over-r ( 'nJ cot t ro l .  J . ;  | . . .1

( c , )  v i n s : L n , r  t . : r r : j  L L r . a 1 | i  e d , : . : ! ,  ! / i  r  , " - r c  r . . r j i t j l c  r : u t . , ) r . . . . . r j
o f  l l r c l  t a r , t : s ,  . : i . r . r s ,  : l . t  J t i i n {  c i n l , r . , t s i  c r . r : , e . i : 1 l t J

a n y  o f :  t h e r e  a f ;  - i r u - L L ? i t  r . h . : r d  o :  r : h e  i r o n t  i r . . . r , ! .

td)  e i rsr . 'c i  r ' r . . i ,e : : ,  ! ,h ic , r  a t  i r i lor l ;11 iL , : , l ic . ted r . .y  bo, . t r  be
d e s t r r , J . r l  h : i  i , : i n 3  e i t t ! c r  t c c  c l . o s o  t c f c t : 1 e f  c r  f , J  b e i n g
s l n u f l a r : € o ! s l J r  . r r . , : c l :  b J  d i s j N i e ; . r t j n L ;  s t . u . t _ r r e  : j u c h  a s

r i t J

i f

I i l  a  f e l r  c : , : e s ,  r ] o . - t t ) . i n  t _ h . )  d ! _ : i t !
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o r o r  . .  r , .  l  .  i  / d  1  .  r .  r y .

srr, :e,  strer l l t i l . .en jnl t i  of

r ' e - l o . . , t i o i  o f  : r i r ' s i r ! o i
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C r e  r a t /  c o n c l u d : ,  1 j h I . . l . r e ,  t ] r , r  " o . j t  t : : . r r i . :  o r t  ! i r c r . a i i
! fe  ncr : r . ,1  c1. . . j r , :  i . r r re3 . j : .oc i lL . . j  1 . . i , . t  i : t : .  n . . to . j  t - ,  c I
o i , . f i : l . ro : r . j  i i ' . !  vc. . r  r i , rL i l . .e t i .  r :o  r -u i ' fe1 : : I l : r  j ier rous ._. tn, . r :Lrr r t
(1. r3Fe f r . r i  t . j , . . l  i : i . r !cL.

l ic , i3ve. ,  i te- .  r r i t -  i rc  oc. r r : : r :car :  \ . . . ,n  t . | - :e .  b i r .s  th . : r r  r r  1o
\ ' je i  a l , t  n ia l  ] , j  in  L i .  \ . j , r r | : i . j . t  o i  r . . ror t . . r r !sr .  / . t thou, :h : i t  is
b e L i { r r . d  : : . - t . r . h  i : l j r t : j  . , i . e  n . , r . .  j r r . o r  _ c L : , " 1 . ,  : r ,  i i r e j r  I  o . . , r , n : c 1 1 t
r i , l  t ; : r t  f . i i i . . r  i j  ; , ] r . " 1  , j ,  t i c s  r : ) , . ! i l . r  t r e  : 1 t j !  i . o  l , i r . .  s c n €  n r i o r .
\ raf i rna-  t .  l r t . , : r j  : j .  ; .  ihe i f  l r i rgr . " . . l i i . .  u l1r- l  J  Jn, ter .
mi: jr . , tort .  c.nt iLj . rLs or v:r-r .  Ioru . . .  I r :cr j : r , t  : ror:xt  foc:. t ions
car bc rCerl i r i rea -  o_ir j . . r . i . ince rr .  fh. , i r )  th: t   re po.:r ib j t t t )
o i .  I  ^ o  o  i .

\ l h i l . : i  t ! €  L l i i  . t . e . J  n o t  r i ! r . r . c v e  | i . r L   r e ) . e : i u : i r  a i , . n o r i h i L e . s
c l r e  : c , i  r e . ! l r i n t :  r , o i , i i : i 1 . .  i r o 1 . ! c l r o .  : r : a 1 r r . : i :  t i r . r  I  r : ] r : r c t  o i
b l . i j r  e j . . ' r+- ,  r .  l . t r r r r  4  I  r , :  r , : i . t r i ,  ,  :1e\ . | . the L.5s to
tarre : r ry  r .c2scr ;b: lc  : r i : .  r )s  r , \ jc i r  o . r f  : r1nr i r i . .e  r , rch ; r3! r .df  .

i r : r r f  i r .on the Iar^i . , Is

arrt !c1. l  r : ' r . r : r  I"1,  h.r  r i i l .

vhich t l : : :  a.r . i j  i . i . :e is

i . r 'nr i l i . . , ' .  r i :c:rsures r t ic i r  ai  f t_-ort
ro t : r l . : "  i ,  . t is{ :c,ur. . r I Inpi  bi ! . ! i ; , ,  a s,rb. icct
ac i :  i , r  et . \ r  r i , i r .sr i  i r . i ,  t r - . rc rr .e to, i rLt ivo



) .

th-.  ole) 'al ionai co: l t rol  ot  ai 's leed v/hen r l

l a r F j c r  b i r d s . r r e  i n  t h e  v i c i n i t y  c f  a n  a i r p o r t r

Irom thc fol lo,{ inI  considerat lons'

1a, I ]xtenslve slruclur:r l  test in;  in the UX has 6hcwn that the force

o f  b i r . l  i m p a c t  i 6  d i r c c i l y  r e f a t e O  t o  b i r d  v e i g i r t  a n d  ( a i r s p e e d ) n '

there n l lc$ bet\reen 2'7 and l 'O (and not 2 'o as nig'bt  be tbcuqhl

f r o n  l h e o r e t i c a r  c o n t r c e r a t j c n s  o f  t h e  d i s s i p a t i o n ' o f  e n e r g J ) '

I t  i c  i n t a . e s t r n g  i o  n o r e  t l a t  € u c h  a  r e l a t i o n s h i p  l r a s  s h o v n

n e N J  J e a r s : r ; . o  t o  b e  a l s o  t r u e  f o r  b a l l i : i t i c  m i s s i 1 e  l e n e t r a t i o n

of ar 'Lncur.  Thusr

1/n
u2

V t

VII is the

inte; ' r l  t l -

at rLorral

V 2  i s  t h e

a n d  V .  i :

r e q u l r e o

bi i . i  vej .aht for \ ,Jhich structur-al

has b.c: l  l reviously esteLl ished

l: l 'g. :r  bi id (eight r)nder c ' 'nsrd'ral lon

the ar jsoclated reduced airsFeed

to mainiain structurs: l  inteElr l iy '

=l%l

l i 'h i  6 sho,, ' r :  c lc:rr l  ) '  ih. t  . r i rspced

o _ : : . 1 .  _  r r r l ' r l l '

has a nuch more Powerfuf inf luence

C o n v . r s e l y ,  i i  l i l  L l  t  e  c Y i C e n t

tr :r i  a node,-t  decrease in 3irsleeC can lrodlrce a dj  sr ' rolor l ionaie

increase in oir_c intaci  resr_sl 'ance'  ]n lact '  assuf l ing * '1 = 41bs'

t . . ,  = 3 r t : ;  a:r . i  n = l"or 1,hen V2 :  O.B v1'

I i  2c' l  r .ed.Jct |an in airs leed ' iur i r 'C cl inb after take-off  or in i l ia l

ai . roech lo lardirrJ trs bel lel ten to be v/ i tbir  t ie capabif i ty ol

most aircrai ' t ,  b! !  Fer! ' l i lps l"ec-urr in6 the more Profonged use of

vins-f l l . !s to lvoi i l  uc' ' t i r rg t ' 'o c lose to stal l  o '  encounter ing

ccntrouabi l  i ' " i  Froblelrs.

1 1 .
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h a s  y e t  t o  b e  d i s c u s s e d  w j t h i n  u r e  c A A ,  b u t  t h e
e n d c j  5 e  s d c h  a c t l o n .

12. I t  is 6uJ.reg,.ed th. i i  s.rch
rhe'is' crev; op.,rat: 1r ;:.::i:T:";":::, :"_i::':H::';'
the airs] ]cel  reduct ion l , roceiure l r l r ich sholfd be fol loved when,
in t l ie olr i r i .n of the aj  r"Lror. i  authori ty ar i j l /or pi fot ,  rhcra isan undue r isk of encoLri ter j -D6 bi .ds durin3 ei ther cl i rn.o af ieri : r{e-off  cr in i t ia l  at j i rorch to l?ndin6.

1 t . Such an ai trrorch

ISCX rJ\?y i,.lst, to



D i 5 c u s s i o n  o r  i ' l P  2 l

:  l t  n igh t  be  dangerous  to

speed  cons ide rab l y  when  f l y i nc l  a t  t he  l owes t  l eve l s

happens  you  a re  i n  a  worse  s i t ua t i on '

reduce lne
.  I f  someth lng

Richards :  I  have n0 t  heard  be fore  tha t  a  modera te  reduc t ion

speed can have such an  e f fec t

wi rrc -:  i i ha t  do  you  th ink  abou t  t he  L rse  o i

f  I  aps  fo r  .Peed re . l l r c t io i?

Ricnards :  L lse  o f  \a ing  f laps  o f  modern  a i rc ra f t  i s  an  exac t  n le thod

i " i  ip " "a  de terminat i6n  and i t  does  no t  invo lve  any  danger '

P ie r re :  Is  i t  l , /o r th  \ ^ ]h i le  to  s t renEthen the  s t ruc tu re  o f  an  a i r -

c ra f t  in  o rder  to  ge t  a  be t te r  sa fe ty?

Richards :  I  don ' t  know but  I  s !ppose tha t  a  conderab ' le  s t reng lhe-

n i n g  w i l l  b e c o m e  v e r y  c o s t l y .

Turesson here  in fo rmed the  aud jence about  some deta i l s  0 f  a  paper
' i r i i . p t l o i r l t v  o f  A i r c r a f t  t o  B i r d  S t r i k e  D a n a q e "  w h i c h  w a s

presen ied  by  V D I ' loor th i  f rom the  IATA o f f i ce  o f  Bangkok  a t  the
l i n o - " o ' . , . l o p  o i  r e c t , c i n .  o i r d  4 d z a r d s  n e l d  i "  ? . 1 : l : ' , l t : l - l ' 1 ; ; n
A c L o . d i n .  t o  t h ' s  p a o o r  d n  i " r e d < e  n  l { e l l n r  o r - r u u u  ' '  ' ' ' , i "

. " i i l " . i i l  i i rc rar t  be longinq to  a i r l  ines of  IcAO states wou ld

cause  an  i nc rese i l  cos t  o r  some.oO0 n r i l l i on  L IS  do l l a rs  i n  pu rchase

n . i i e .  t h e  c o \ '  p e r  y e a r  o r  e  r ' d  f u e l  - o '  a l l  f h o s e  d  i r  " ' d f t

* o u l o  r ' u ' , , t  f o  d o o , (  ) '  1 ' l l : o n  d o l l d " " '


