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The study on safety measures and the trend of helicopter accidents
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Abstract

Most of studies on aircraft accidents have been conducted mainly for fixed-wing
aircraft, while the studies on helicopter accidents have been done less even though
the helicopter accidents occurred quite more than those of the fixed-wing. There are
lots of differences between helicopter and fixed-wing accidents, in aspect of causes
and occurrence of accidents as well as aerodynamics and operation. In Korea,
helicopter accidents have occurred 2 or 3 times annually since 2000, while the number
of fixed—wing aircraft accidents has been reduced considerably. The goal of this
study is to solve the present safety problems in helicopter accidents by reviewing the
characteristics of past accidents and comparing differences between two types of

aircraft.

Key Words : Helicopter(&2]5E), Aviation Safety(8-&<kd), Accident Trend
(AFar3=Al), Operation Type(=&3H), Human Factor(%14 2.5)
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<¥E 2> General Aviation Active Aircraft by Aircraft Type (& Ao

Aircraft Type 2002 2001 2000 1999 1998 1997
Fixed Wing - Total 176.3 177.7 183.3 184.7 175.2 166.8
piston — Total 161.1 163.3 170.5 171.9 163.0 156.1
One Engine 143.5 145.0 149.4 150.9 144.2 140.0
Twin Engine 17.5 18.2 21.0 20.9 18.7 15.9
Other Piston 0.1 0.1 0.1 0.1 0.1 0.1
Turbo prop - Total 6.8 6.6 5.8 5.7 6.2 5.6
Single Engine 1.1 1.0 0.7 1.0 1.0 0.7
Twin Engine 5.7 5.6 5.0 4.6 5.1 4.9
Other Turbo 0.0 0.0 0.0 0.0 0.1 0.0
Turbo jet — Total 8.4 7.8 7.0 7.1 6.1 5.2
Twin Engine 7.7 7.0 6.2 6.4 5.5 4.6
Other Turbo jet 0.7 0.8 0.8 0.7 0.6 0.5
Rotorcraft — Total 6.6 6.8 7.2 7.4 7.4 6.8
Piston Engine 2.4 2.3 2.7 2.6 2.5 2.3
Turbine Engine 4.3 4.5 4.5 4.9 4.9 4.5
Single Engine 3.6 3.6 3.8 4.0 4.0 3.8
Multi-Engine 0.6 0.8 0.7 0.8 0.8 0.8
Other - Total 6.4 6.5 6.7 6.8 5.6 4.1
Experimental — Total 21.9 20.4 20.4 20.5 16.5 14.7
Total All Aircraft 211.2 211.4 217.5 219.4 204.7 192.4

A=Y 1996-2001 General Aviation Activity and Avionics Surveys.
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-Aircraft Specification: A A Fefo] b2 7|F t}3H(H 0] -8 FAEA)
‘Fly over Noise: ¢17F2] 3tA Aol 4 3+ A HAY(JALAE 4] oF7])

‘High Speed & Hover Limitations: &% 9 Az} 0] 3] kA (FAZA) A1)

2) =842 E4(Conway, 2002)
274 a9l
- >8] Yo] B Bz, HAollE, ol 5 dofsk 27)
- A% 807 A7 Ao wpE X xHe] o)) o] 523 W)
.01 A @ 9]
R B L
- Z2FAY] SFY 2 A e F38(Human error 4<%)
- 35, oo AU AFA S
=273 a9l
- HrEAol FE WM/ AR gy I 25A
- cable, hook, belly 5 =78 9] ¢lx A
= ZF AN A 7 5 2FAF 8T
3) AelFE et 1Al 89 vl
T 2] 5H a7 9
L899 point < point air field < air field
o] & hover a5
(G =, 4D AA(F5)
o AF(UFH UElEs, o AL (H5
E ) 2%, 33 25 AD
T H| 3y Al AH] 8§ (VFR) Al 71 8] S (IFR)
F A B ALE (XY =) 718 AFE (A Y &o])

Aol AN BelFeist 1Y FF9 HolH e BelFE| ] Ax AT wHFF7)

o} apHstE]ojof at= 2AE HolFErh

3. e FE 9 At FA (A E 7)< vl
D58 AbaLel vl aA

A2 FE = F B PAZH vlatste] o]2E Sl @wow stEggolA P Ao A
rd 63] o] ol &AFH 153] o]Fe] AAE] 37t o] Fo] X tH(Manwaring, Conway
& Garrete, 1998). <3 3>3 o] 1A EF 7= F WAL 7hed 7HE AL o5
Al A AFILS] 60% ©]/do] HAET FFEAAE 6% =ty wke] AFHE
ol AFTEART= oy 7l saAdA oF 40%°] Atart EAgth ol Aik 8§
92 ohks FEY] A mEE g Sobel v]Qlek Aom EAHET
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Percentage of accidents

16% 54%
Taxi
load, Initial Climb Initial Final
parked | Takeoff climsy | (flaps up) Cruise Descent  appreach  approach | Landing
DA 5y 1% 5% BY% 6% 5% 5% % | 47%
3| &<l 2% 14% 2% 3% 6% 12%

Hovering 14%

Exposure = percentage of flight time

based on flight duration of 1.5 hours i
ritia

approach  approac
fix fix

1% 1% 14% 579 11% ‘T 12% v 3% 1%

A2 9: Boeing 2003 9 FAA g 2AZ A7A7t 424

GE 4>sF o] f00-04d7HA] g-EluEtel M= Hele@de T=ddry] Abals Wkeke
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o] 60%91 97t ol Z1ET el A HAH YT AF F AaE 20%9] 3310 B
ol mm AbE AN AR FAbete] AEFEHE nA @ r]e] Aotk 3kl o] F
ot} A% s PEos 28 noE.

T3 A 28 Tol dreld FYFEIE &85 A ALk 20%9 3710 A H
AE Fua PR ot WelHe Ao At M A=Y ground
worker)E°] Bhmg Aulshs HACAM FFou Pl 5SS olsietA] xetal e EE

of Frate] WAE Az £4EAHG,

2)d e FH o Atarel S8k

=33} hovering T-3tellA 40%2] AbaLz} ngaq A=Y o= A FEAIALY} $E L9}
2% HAE 7HIvE He AAREE <GE 5> W] FAR Part 1359 1t osto]
+&5= dAYFE S 91-00d Ale]e H“ﬂﬂ Ahe TR FguLe} Atae] BAE
A AR R A F 147709 AFAL ZFEHl 7T1%7F 500ft o]ake] A ateo A whAE oA &
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<G> W AeFE ] AL R wel: a4
Year Total
Causal Factors 90-95] 96 | 97 | 98 | 99 | 00 | (n=1.647)
OBJECT, TREE(S) 3 | 20 | 10 | 17 | 15| 5 180
AUTOROTATION, PERFORMED 82 | 27 | 17 | 20 | 12 | 7 165
REASON FOR OCCURRENCE UNDETERMINED o7 |11 | 18] 17| 138 5 161
ROTOR RPN, NOT MAINTAINED 8 | 6 | 18 | 12 | 17 | 2 144
TERRAIN CONDITION, NONE SUITABLE 1 15 | 12| 19 5 | 4 126
CLEARANCE, NOT MAINTAINED 1] 9 | 10] 16] 8 | 3 117
ATRCRAFT CONTROL, NOT MAINTAINED 52 | 12 | 12 | 14 | 18 | 5 114
OBJECT, WIRE, TRANSMISSION 6 | 9 | 9 | 10| 6 | 1 100
AUTOROTATION, INITIATED 35 | 11 | 14 | 13 4 86
TERRAIN CONDITION, WATER 62 | 4 | 6 | 6 | 5 | 1 81
SUPERVISION, INADEQUATE /TERRAIN CONDITION, MOUNTAINOUS, HILLY S
TERRAIN CONDITION, GROUND/VISUAL LOOKOUT, INADEQUATE i
WEATHER CONDITION, TAILWIND 66-79

A5 Y National Aviation Safety Data Analysis Center(NASDAC), 2002

3) #YFHE Abael 2 Akaracgl

1990 o] 35 &g 7)Abarel] QloiA 60-70%7F 1A 28le] 7]1Qlg Tk Hol A o]9}
A7} Fslek(Wiegmann & Shappell, 2003). <3 7>3 o] AlAZ o2 AE 58
7] 7hedl 67%7F 14821 SHATAR AR o AFu] F T)A Loy 71
Ae Z247F 10-15%7F HAE ST vkl dAEFE = 48281 AFav) 2192 wed o
AoiA o ZIAA EAE v AS ov|gth 19, B8Rl JFE AILE A
He @] 54 AAEU<KE 8>,

(

Mo e HE ot

o

<E 7> AYE AEFSF7I =8 AFL221(1993-20031)

o 106 08 0% 406 . B TR apat
Fligahit Crenar a5 | e
Ajrplane L 3%
Vileallied (LT i—
Mise Khoar F ! L
Maintenance “ :j o
AerportiaT o 4 E
Tatal with ag
Known cousos Lola
Lhikrudied & L1
SwAiling repors 2
Takal 185

259 Boeing, 2004.



Azl el AL FAS Aol #e AT 9

<i 8 #HIFHY F8 A8l

T Category (n=1852) %

Q14 221(21%) Pilot error 21
Engine 17

Miscellaneous 12
71 A1A 220(56%) Loss of Control/ Loss of tail-rotor control 10/3
Maintenance or material 7

Autorotation 7

Collision/object/ground 8
A4 22(23%) Jure stiike -

Fuel starvation, FOD, Ground coordination Zt 2%

Z:E 91 NASA, U.S. Civil Rotorcraft Accidents 1963-1997, 2000

3) Y FHE Abarel age] Apare] A Hlal
ulare] HYJAL xze ot AE 5§ I3 7Y AtalE <E 99 o] waryh Hi
A 19759 ol % AASHA Faske] 90 o
HojFi 9 D} ol dHeY #dE AFE ]

1 S5 g FEA waI G

ﬁ

1l

<GE M= AUt A8 AEFE V] AFLE FAI(59-02d)

= -
l — LS. & Canada operaiors
ll = n Rl of World
20t 4
\ i
P
Accident 1 f
rete 15 | | I
(accidents
par
million

departures)
M F

259 Boeing, 2004.
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A2 NASA TM-2000-20959, 2000(U.S. Civil Rotorcraft Accidents 1963-1997).
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