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Risk Assessment for Airport Ramp Operations

Student : Chieh-Ting Lin Advisor : Dr. Jinn-Tsai Wong

Institute of Traffic and Transportation
National Chiao Tung University

ABSTRACT

Ramp is the busiest area between the airport’s air-side and ground-side for
airplanes parking and ground-service operating. Once a ramp accident occurs,
it causes not only the damage to.the aircrafts and injuries to the staff directly,
but also the delay and disruption to the flight schedule indirectly. Because of its
pressing workloads and costly consequences, airport ramp safety management
has become a crucial issue in aviation,.and-how-to further explore the hazards
of ramp operations and reduce®its.risks is necessary. For this reason, this study
begins with reviewing the standard”operation procedures of varied tasks on
ramp and systematizing corresponding operation processes by the blueprint
concept. According to above blueprints, the potential hazards and possible
events within each task are explored with event tree diagram. Furthermore, in
order to assess the risk level of these events, a risk perception questionnaire is
designed and a survey for ramp operation specialists is taken. Through the
Risk-Matrix and Fault-Tree-Analysis, the risk level of each event is measured
and the priority among hazards in each task is identified. The demonstration
reveals that the proposed analysis model works well and can be a useful tool to
assess the risk in airport ramp operations.

Keywords * Ramp Operation, Risk Assessment, Fault Tree Analysis, Risk Matrix



WP
et FERZFI R AR AFDER D F AR RS G
i fg A4 KA FR T R *F%m%%*ﬁ"&
BT P o

.,..
(b2

g

BB e AR LR i B e L o ik b
DALSRE S BAMET R R PRAS LR T b &R
ZRAEREFEFRBPIFTHAGY I LHEE TR IR b4
PP

.

"REXFHE O RIS ANKR S F o LRI R F
%iﬁﬁiﬁaﬁﬁ%ﬁﬁﬁ’@@ﬂj%ﬁﬁoﬁﬁ—k?Jﬁkﬁ
PR EDRT T IFIL T EEEATR

BEEHURHY R E L FE L BREE ALY ERY P e
PR e TR R S A R E A R T hipz &
ﬂﬁjﬁﬁﬁaﬁ%ﬂﬂ%*ﬁ%*?%@’%ﬂmﬁ??%@°ﬁ$@
CEAEE NI VS §i 2 Ai0E EO G IR AT &

R FTE OB A B pa3 cRk s ST o

Iﬁ \:__‘z:\_‘.
e L E
PERRAY LS ES



;‘—\L_};g,j— ........................................................................ i
E]ﬁ—;‘;- ........................................................................ v
%\ I R R R RP R PR Vi
Eglgjﬁ’— ........................................................................ \ViT
— S JEz];/HB .................................................................. 1
1.1 ;nzw%tgg%ﬁv%}& ................................................... 1

1 2 ,{H;i‘“ 2 T L 3

1 3 /};ZI;ZP\ ;—,@%[ﬁ ................................................... 4

1 4 ;H;E—%/Zk ............................................................ 5
1.5 ,{H';L"‘jﬁ%i ............................................................ 5
0~ Q}Zﬁil\“:‘b@?‘ ............................................................ 7
lﬁ‘_‘gf’b_’é‘ }:\}—v}%?‘ ...................................................... 7

I T T PP P e S P P PP PIRPE 20
U BIT T E % ‘iﬁ;’ﬁ: ................................................ 21
3.1 HSET ITEIE P -ersrentstnshaidans e dhtt et 21
3.2 M DIl it 28
3.3 e 30
oy FBIT IR B EE A D e 35
1 422 3T BT T R FT e 35
LD I DF R F B RFA T 35

El FBEL (T H by Z0H028 By eereereenen e 45
5.1 R *&:nwR z 2R e 45
5.2 B é;@ ﬁ‘g—é%é}—%ﬁ— ................................................ 51

. BB AT B e 62
TS AR FE A oo et 62
EL T [ 4B 2 e 62
AAE ;,:p;&;}g;t;}ﬂ*g._«&i .................................... 69
BEEATTE AR S SR R H L R 72
TR TRTTRTY 78
N BB TR RN A T e 79

Q1 = WO DN —

N
DN —
DA\
-~ =5
3
Amd
—
&
(00)
N



N\

>

=

NN

AN

ol

N
=

|

A}

<2

e

Sem B = &

© 0 0000000600000 0000600000000060000000000000000000000000000000000006000000000

84
86
90



~

1~

~

1~

NS oot ot el

— W DN -

=~ o DN —

10

11

.12

13
14
15
16
17

18
19

400 4

B 3RATRT B R IE A K ceeeeeree e
_’Q‘iﬁgﬁgr‘]—%}kl‘ﬁ,ﬂ;@_’_ ..........................................
—’é’}_‘??iﬂq%}k“éﬁi&’i@ e R EETER PR TR R
BT RM RS L R HRRTE R R T e
2 R
A

B BESEE SRR R AT O Rt

Bz BATIRLALPE B A B4 AT X 2T
.% b xﬁ:@:_.ng_ .........................................................
A BTH RIS 2 ETGART PR GRT 00
2

g BN B EE R B X T 2R R T
P -l R I o - o
Ly BN e AR A B SRR A aRT >R E T
%&xﬁ%@_ .........................................................
R ETREN AR L 2R T B R R TT S

2
R BREBAREF LI HARTEL 2EERRR

AT BV EF L EPEXEARET 2R R TT

L}/ﬂl ﬁgllgi B iR AT T O A et
;1}4 %r‘ﬁi“:’? i\gﬁ éﬁq%&uﬁ,ﬂ;@ ........................
L} Bl 5]?“;%: /”Lji i3 g i ntln i*g B IS teeeeeenceccercscnscnons
;?4 5]?;*51”1 _g’i;g’ﬁ&r‘]-%&xﬁ,zpui ..................

iﬁ'?"ﬁl’]%&uﬁ;ﬁg é%%« .................................
_gé‘ﬁ?;%rt/‘iﬂp% )2
/\&a&_’;@:; ;ﬁ, 4 = g{f\;ug\, .................................
FAEEFZF AP E L
R FRAR B = T oo,

47
52
52

53

54

54

55

55

56

56

S7

57

58

58

58

59
60
60
61
61
63
69
70
80



@ 1.
@ 1.
@ 2.
@ 2.
@ 2.
@ 2.
B 2.
B 2.
@ 2.
® 2.
@ 2.
@ 2.
@ 2.
@ 2.
B 3.
@ 3.
@ 3.
B® 3.
@ 3.
@ 3.
@ 3.
@ 3.
B 3.
@ 3.
@ 3.
® 4.
® 4.
B 4.
i 4.
@ 4.
] 6.
] 6.
] 6.
&) 6.
&) 6.
] 6.

P 4%

ﬁ\gﬂj‘és?}if;{g H T 50 18 Beveeerneniiiiiiiiiiiiiiiiiieiinean,

7

BT B eeeeees e
/;g LE p ’\iﬁi’g?ii EI R N B R R PP P PP PP PP PP PPRPRRTR
% qﬂ 4{)’{%;2;457? ﬁ Fg] .............................................
U ﬁég?{vﬁﬁ' féi =) R R REERrE
6T ’F? TH AR FB] e eeeerernree i
BT D SR IRARRT A e eerrnerr et

x -115—7_;451%] .........................................................
ST g#g’%i ,ifég\,ﬁ;g_ggg%; :'Eﬁ'z ........................
@ 4‘,:‘51 TEE D iﬁiﬁﬁﬂ']/ﬂ\# ] EE R R R TR R R R PP PP PP PP PP PP PPPPPPR:

Sl e 5
ﬂ‘é,& ,ﬁ.é’t‘?\ﬂgf? ...................................................

O© 00 3 O Ol i~ O DN — D —

12 8B3EHTA 47 2 HER - ooeee e
1 WAL (T EI0 P P R B] e eeveer e e
ﬁﬁﬂi’r;—,‘-‘;g{%aﬁﬁ .............................................
fe7 BB AT (T B AR ]k
ERAL%E.’?}‘;JI%—'I? EH R B R LR
SPGB | W S 606 9 NPT
S T EARR B B

(S TE L AT R [Bloverrrrrrrrrrrrrnenmemsernenerieeaiea,
WiTivE 1 f%g__z:gg] ................................................
f;§;,1’g;,gl T%f]ﬁ_;‘;;}%i%%—;fﬁé\ ...........................
0 29 FE1 FER_ [ H 72 5 mEIns
1 yyi’r%lf%;’é]}q_g;ﬁﬁ;ﬁgm} ...........................
A gggia 3“;;}%/@_;@_1 fiiifi/ﬂ\ﬁ*ﬁ ........................

By BAME R R RRE 2 F T
E] #51 fiii 4 Av\ﬂ}ﬁ»%dﬂ-j— ..........................................
SR 218 30 Srk ST ST R LT NI
B B B AT 2 F A
TREAEE S ﬁa;ﬁ FR R evreenrvecsrscnrotariiiiusiinsiiitiiinisiniaiasans
g B ?};7}%/@5@1 EEEY- RS G -] EERRLTRP PP PP T PRTTPR
;};Sg IF_-V;:)]%ETL%—_%;JE Jgﬁ-b;: ﬁ&%;ﬁ-ﬁj‘#ﬁ/?ﬁﬁ ..................
B T A ﬁfﬁf{?}%i i+ 2_ 4% gﬁﬁj—ﬁ-_;ﬁ]ﬁgj .....................
Jgi;‘; gg._—,‘ 3‘;7}%11‘.«‘%—_1 fii%ﬁ‘fﬁ ..............................
By B E R R R T 2 AR

S Ol = W DN — Ol = WD — = — O 00 30 U1 = W Do

vii

© © 00 00O N

10
11
12
13
16
17
18
20
22
22
23
24
25
26
28
31
32
33
34
37
40
41
43
44
62
64
64
64
65
66



® 6.7
® 6.8
® 6.9
® 6. 10
® 6. 11
) 6. 12

-"—ﬁﬁﬁv&'ﬁﬂikil

!

2Ly o B L.,

{1 -t “:F'

ELL),L N ‘L-E:

viii

—’-F-#%ﬁﬂjii "‘ \-:' FP’\!:’

2l S O
t—'-/“:!rp'ac

o L 2
E“Flﬂ!:'; ‘IE'T “‘:‘:,, -gc ...............

67
68
74
75
76
77



