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A Study on the Variation in the Risk Probability of Runway Strips

due to the Runway Displaced Threshold
DoHyun Kim', Hyoseok Chang”

ABSTRACT

A runway safety area (RSA) is defined as the surface surrounding the runway prepared or
suitable for reducing the risk of damage to airplanes in the event of an undershoot, overshoot,
or excursion from the runway. The Runway Stripe is a defined area including the runway
stopway, if provided, intended firstly to reduce the risk of damage to aircraft running off a
runway, and secondly, to protect aircraft flying over it during takeoff or landing operations.
This study used 2 RSA analysis models; RSARA and LRSARA. The analysis utilizes historical data
from the specific airport and allows to take into consideration specific operational conditions
to which movements are subject, as well as the actual or planned RSA conditions in terms of
dimensions, configuration, and boundaries defined by existing obstacles. This study applied the
RSA and LRSA risk assessment models to a domestic airport that do not meet the criteria
required by standards for aerodrome physical characteristics. The airport is considering a
method to secure the runway strip standard through the displaced threshold. This study intends
to confirm through quantitative risk estimation whether meeting facility standards through the
runway displaced threshold leads to a positive change in risk mitigation.
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b=—13.065+1.539( User Class G) —0.498 (User Class T/ C)
—1.013(Acft Class A/ B) — 0.935 (Acft Class D] E| F)
—0.019(Ceiling < 200ft) —0.772( Ceiling 200 — 1,000 )
—0.345(Ceiling 1,001 — 2,500/t
+2.881(Visibility < 25M) +1.532( Visibility2 —4SM)
+0.200( Visibility 4 —8S5M) —1.342(Crosswind2 — 5kt ) (2)
—0.913(Crosswind5—12kt) —0.921 (Crosswind > 12kt)
+0.786 ( Tailwind > 12kt ) +0.043(Temp < 5C)
—0.019(Temp5—15C) —1.067(Temp > 25C)
+2.007 (Zcing Condition) — 0.449 (Show )

—1.344( Thunderstorm)+0.929 (Foreign OD)
+1.334(HubAirport) +9.237(Log CF> 0)

b=—15.378+1.693( User Class F) +1.288 (User Class G)
+0.017(User Class T/ C) —0.778 (Acft Class A/ B)
+0.138(Acft Class D/ E| F) —0.070( Ceiling < 200t)
—1.144( Ceiling 200 — 1,000/t )
—0.721(Ceiling 1,001 — 2,500/t
+3.096 ( Visibility < 25M) +1.824( Visibility2—4.5M) ( )
+0.416( Visibility 4 —8SM) —0.698 (Crosswind2 — 5kt ) 3
—0.295(Crosswind5—12kt) —1.166(Crosswind > 12kt)
+0.197(Temp < 5C) —0.710(Temp5—15C)
—0.463(Temp > 25C) +2.703 (Ieing Condition)
+0.991 (Rain) — 0.250 (Show) +0.041 ( Gust)
+1.354(Foreign OD) +1.639(Log CF> 0)

b=—14.293+1.266 (User Class F) —1.150 (Acft Class A/ B)
—2.108(Acft Class D] B F) +0.792( Ceiling < 200t)
—0.114( Ceiling 200 — 1,000/t )
+1.364( Visibility < 2.5M) —0.334( Visibility 2 — 4.5M)
+0.652( Visibility 4 —8SM) —1.045(Crosswind2 — 5kt ) 4
—0.695(Crosswind5—12kt) +0.219( Crosswind > 12kt) ( )
+0.269(Temp < 5C) —0.544( Temp5—15C)
+0.315( Temp > 25C) + 3.324 (Icing Condition )
+0.355(Rain) +0.721 (Show) +0.006 ( Gust)
+0.560( Turboprop)
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Fig. 1. Concept for aircraft overrun model
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b=—13.088+1.682( User Class G)
—0.770(Acft Class A/ B) —0.252(Acft Class D/ E/ F)
+2.143( Visibility < 2.5M)
—0.091(Crosswind2—5kt) +0.653( Crosswind5 — 12kt )
+2.192(Crosswind > 12kt) +0.066 ( Tailwind 5 — 12kt)
+0.980( Tailwind > 12kt ) +0.558( Temp < 5C)
—0.453(Temp5—150) +0.291( Temp > 25C) @)
+2.670(Zcing Condition) —0.126 (Rain)
+0.548 (Snow) —0.103 (Frozen Precipitation)
—0.036(Gusts)+1.740 (Fog)
—2.517( Turboprop)
—0.334(Foreign OD) +4.318(Log Oriticality Factor)
—1.360(Night Conditions)

b=—15.612+2.094(User Class G)
—0.852(Acft Class A/ B) —0.091 (Acft Class D/ EJ F)
+2.042( Visibility < 2.5M) +0.808(Visibility2—45M)
—1.500( Visibility4 —8SM)
+0.102(Crosswind5— 12kt ) +0.706 (Crosswind > 12kt)
+0.988(Temp < 5C) —0.420(Temp5—15C) (8)
—0.921(Temp > 25C)
—1.541 (Rain) +0.963 (Show)
+1.522(Tm'bnpr0p)
—0.236 (Foreign OD) —0.692(Non Hub Airport )
+1.707(Log Criticality Factor)
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P(L>1L)=e" ©)
o7|A, a, b= FFASOIh

Table 2= =4

Direction of Operations

olg HAZERES] FF= 5

0.1RDA | 0.1RDA | 0.1RDA | 0.1RDA |0.1RDA | 0.1RDA | 0.1RDA | 0.1RDA | 0.1RDA | 0.1RDA

Runway Distance Available (RDA)

Fig. 2. Representative deviation for each
subarea—example

Table 2. Lateral deviation models for
normalization

Table 1. Summary of x, y location models 27k | 7 H9 a b RA%)

JE 327) XEE R? 1 0-0.1 -0.03399 | 0.8407 97.4

Pld > ) o ML | o0 2 | 0102 | -0.00690 | 1.1339 99.3

P 3 | 0203 | -0.01306 | 1.0032 99.4
0.4862

Pld>y) = 2093 0.939 4 | 0304 | -0.00644 | 1.1576 99.5

Pld> 5) —e P01 |0 087 5 | 0405 | -0.01354 | 0.9881 99.1

olAKE ' 6 | 0506 | -0.00906 | 1.0482 98.3
_ 0.773896

Pld>y)=e "0 0.986 7 | 0.60.7 | -0.00909 | 1.0014 99.0

Pld>z) = —0.00109z 06764 0.992 8 0.7-0.8 | -0.01136 0.9206 99.2

SESIES 9 | 0.80.9 | -0.01037 | 0.970348 | 98.9

P(d>y)=e 20128 0.987 10 | 0910 | -0.00361 | 1.18109 | 99.1
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Fig. 3. Geometric strip layout of the case airport
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=1,

i Input Historical Operations o x
Existing Historical Operations in the Database

HOD 1D DATEATIVE RUNWAY
2190101 22813
2130101 27834
2150101 22 911
30101 2% 014
20190101 2% 111
20190101 2% 1227

fa/Dep FAA_Code.
a3
8738
A321
B738
6738
A

FLIGHT Category FUGHT_Type A
AR
AR
AR
AR
AR
AR

Voo fw|n
1ele elolole

3 » o> olo|»

<
Total number of records: 7024

Create New

Import Data from
Ingut File Bidsiing rils

Edit Exigting

Inpt File Wi

Fig. 4. Input data of historical flight operation

Table 3. Summary of aircraft data

T A321 B738 ATR-72
Wingspan(ft) 111.9 112.6 88.9
Zo](ft) 146 129.5 89.2
MTOW(Ib) 182,983 155,492 21,499
olEA=(fo) 7,251 7,546 4,921
A=A () 5,249 5,249 3,609
V2(kts) 145 145 110
A= (kts) 138 141 105
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B it Wit D - B X Table 4. Results of RSARA and LRSARA

Existing Weather Data in the Database

DetedTime Visbiiy (SM) D‘J‘n"n{deﬁ W",f"%ed Air Temp () Celing 1) Thunderstorms TLS /g_ il TLS /g_ 54

—t > 111 =1= LRSARA | m b (94 527]| 52 0 | s
oron e - s . . ol @ | =2 I | ]
e — - —— @Fsdisd | = 2 ®%) )
20190101 2% 10.00 7 360 7 31 16000 o

20130101 27 11.00 7 10 15 £ 12000 =]

= LDVO 6.4E-07 >100 13.8 >100

Total number of records: 6374

Fig. 5. Input of weather data
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E73(LDOR)7F EF2olAZFE(LDUS)eIY oSt
Z(TOOR)Ol Hlaf| JiH o2 fzof AU S 5
ok Ag 1T 5 ot

TOVO 1.7E-08 | >100 0.1 >100
Total
(relz 3.3E-07 | >100 7.0 89
AE7)E | 3.2E-07 | >100 6.2 89

RSARA | mg upag |upag =1 | TLS 831 | TLS 43|

L ealE | e
Hol®) | M= (D) %) e
LDOR 3.3E-06 63 59.0 >100

TOOR 5.8E-07 | >100 14.9 >100

LDUS 1.5E-07 | >100 1.2 >100
LDVO 1.1E-07 | >100 0.8 >100
TOVO 3.8E-09 | >100 0.0 >100
Total 2.1E-06 53 38.0 89
Yra ordne PRR3CRT oA S0
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1

[e]

=2 7oz Uehty, 184 do A9 ggur
AHIE(1.95E-06)= BF236A1H6.08E-07)°14 X
o} 1.35E-06(100%F 23314 & <F 1.353) =4 U
ERgTHTable 5 &%), o= EF218AHA 9 25
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Table 5. Results by runway direction

LRSARAGFETEH) | 3.0E-07 | >100 8.7
RSARA(AIEH 1.9E-06 61 34.1
RSARAAEH&H) | 5.4E-08 | >100 0.2
LRSARAGEHEH) | 3.3E-07 | >100 6.6
RSARA(AIEH 5.5E-07 | >100 11.2
RSARA(A&=¥) | 5.8E-08 | >100 0.4
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Table 6. Results by runway displaced threshold
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