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SAFETY RECOMMENDAT I ON (S) 

A-74-119 t i i ru  125 

On October 28, 1973, a Pieiiriiont A i r l r n e s  Boej ng 737-222, overlali 
t h e  depa r tu re  end of runiray 1 4  on the Greensbol o-Hi gh Point-Winston- 
Saleni Regional A i rpo r t ,  i n  Greensboro, North Cai o l i n a  . Five persons 
vere inJurec1, and the a i r c r a f t  ifas damaged s u b s t a n t i a l l y .  

The f l i g h t  had completed an ILS approach and landed wi th  a t a i l -  
wind on a rain-flooded runway. 
and under instrument  meteorological  condi t ions .  

The Nat ional  Transpor ta t ion  Safe ty  Boai d ' s  i nves t iga t io l i  i n d i c a t e s  

The approach was conducted a t  n igh t  

kha t  iiiiense r a i n ,  poor v i s i b i l i t y ,  a t a i l u i n d ,  and f l i e h t  p r o i i l e  
d iscrepancies  Irere f a c t o r s  i n  the acc iden t .  Dynamic hydroplaning of 
the a i r c r a f t ' s  t i r e s  on tile flooded runway arid the adverse rrind r e s u l t e d  
i n  a l o s s  of braking r e a c t i o n  and d i r e c t i o n a l  con t ro l .  

The Sa fe ty  Board's s t a t i s t i c a l  data  on a i r  c a i r i e r  lauding  acc idents  
show t h a t  from 1962 through 1972, 12 hydroplaning acc iden t s  were repor ted .  
Although the f a t a l i t y  rate f o r  iiydroplaning acc idents  vas lol l ,  t ho  
damages t o  a i r c r a f t  m i - e  more than $10 mi l l ion .  
r ecen t  jet a i r c r a f t  hydroplaning acc idents  i e s u l t e d  i n  $6.5 m i l l i o n  i n  
damages. 

€iy compaiison, tmo 

Tijenty-f i v e  percent  of t h e  hydroplaning acc iden i s  involved doiin- 
wind landings ,  16 percent  involved crossrrind cond i t ions ,  and 50 percent  
involved p i l o t -  judgement €ac to r s .  



tionorable Uemnder P.  B u t t e r l i e l d  ( 2 )  

I n  -the past, t h e  va r i ab le s  t h a t  caused hydroplaning could n o t  be  
observed p r a c t i c a l l y ,  nor could the effec-i; of Iiydroplaning be app l i ed  
t o  a i r c r a f t  performance t o  determine accura t e ly  aircraf '- t  stopping 
c a p a b i l i t y .  Tiierefore, on July 10, 1973, following tlie Northwest 
A i r l i n e s ,  k c . ,  Boeing '747 overrun acc ident  a t  M i a m i ,  F lo r ida ,  
t h e  Safety Board recommended t h a t  .the F M  expedi te  i t s  r e sea rch  program 
t o  determine f r i c t i o n  c h a r a c t e r i s t i c s  on vet  ruxmys ,  n0.t only f o r  i t s  
e f f e c t  on landing c e r t i f i c a t i o n  requireiiiewts f o r  a i r c x a f t  , 11u.i; a l s o  
f o r  the c e r t i f i c a t i o n  of riiniiay s i r f a c e s  under t l ie new Airpor t  Certi- 
f i c a t i o n  Regula.tions. The FAA responded that computer s t u d i e s  were 
being made t o  determine if c o r r e l a t i o n  of f r i c t i o n  nieasurements betveen 
ground veh ic l e s  and aircraf,i; vas poss ib l e .  

Following t h e  accident; i n  Greensboro, NASA personnel  i n d i c a t e d  
to the Board .i;ha.t .there was s u f f i c i e n t  Jcnovledge about runway siirface 
.te:.:i;ure measurements, rini~iay ckainage ciiamcteris t i c s  , ani1 rLunray 
slipperiness 'te:;-l;ing t o  preclict runway bralriiig c o e f f i c i e n t  a c c u r a t e l y .  
The Safe.l;y Board bel ieves  k h a t  cur ren t  runmy readings of f r i c t i o n  
c o e f f i c i e x t  should be used f o r  a i r  c a r r i e r  d i spa tch  purposes and t o  
adv i se  pilots as t o  vlle.i;her dynamic IiyclroplaninE: i s  probable.  

Accordingly, the Nat iona l  Transpor ta t ion  Safe ty  Board recommends 
t h a t  t h e  Federa l  Aviat ion Adminis t ra t ion : 

1. Anend appropria . te  r egu la t ions  and procednres t o  
e s t a b l i s h  an  a l e r t i n g  s e r v i c e  t o  advise p i lo . t s  
of hydroplaning p r o b a b i l i t i e s  before  and during 
tlie landing approach. Such an advisory sys.tem 
would entail (I.) a r ~ m ~ a y  s l i p p c i i n e s s  rai;ing 
alia runway contamination i i ionitoring program; and 
( 2 )  tlie use of measuring devices  and a s soc ia t ed  
c11ax~~i;s t o  c o r r e l a t e  r a i n f a l l  ra - te ,  wind d i r e c t i o n ,  
and v e l o c i t y ,  wi th  runway g rad ien t  and water depth 
on the runway su r face .  

E s t a b l i s h  opera t ing  l i m i t a t i o n s  f o r  crossvind and 
t a i l v i n d  components when hydroplaning condi t ions  
a r e  probable  and i nco rpora t e  t h e s e  l i m i t a t i o n s  i n  
t h e  FAA Approved Airplane F l i g h t  Manuals f o r  a l l  
transport category a i r p l a n e s .  

Anencl l 1 . k  CFR 91, 14 CFR 121, ancl 1 4  CFR 135 t o  
inc lude  provisions (similar t o  Sec.tions 91.209, 
l21..629, ancl 135.85 rihicli govern opera t ion  i n  
i c i n g  condi. t ions) t h a t  would prol1ibi.t tlie p i l o t  
fzoiii lancliiig an a i r c r a f t  vhen, i n  his judgment , 
hydroplaning condi t ions  would impair  t h e  safe.ty 
of i'li@l;. 

2. 

2. 



Honorable A l e m n d e i  P. Butterfield (3) 

1.1.. hiend l i t  CFR 61.153 to require that an applicant 
f o r  an airline t i -anspor’t  pi. lot  certificate be 
!uio%rledgeable of hydroplaning phenomena. 

hiend l.1~ CFR 121 .h9  to require ground training 
for iiydropiani.ng, phenomella and associated operat ing 
tecilnicjues to be used vi-ien IiydroplaninL conditioiis 
are encouiitered unexpectedly. 

Amend 14 CFR !35.!38 to require aderluate .testing 
ni ’c l i  respec.t to Imo~~rledge of the iiyciroplaning 
pheiiornena and associa,l;ed operating techniques to 
be used l,.ihen hyckoplaning conditioi~s are encountered 
unexpectedly. 

A:!end l i t  CFR 121.135 2nd l i t  CFR 25.1585 to require 
i l igir l ;  nianuals t o  contain information on .the liyclro- 
planing phenomena and recommended techniques to be 
w e d  in hydroplaning encounters. 

5 .  

6. 

7 .  

REED, Chairitian , hfcATW.1S , THAYER , BURGESS, and WEX, Menibex 5 , 
concurred in the above recotiutendations . 

BY : 


