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Obiettivi e Sommario

Obiettivi Lezione 09:
* Progettazione geometrica del lato aria degli aeroporti.

Sommario Lezione 09:

* Le superfici di limitazione degli ostacoli;

* Orientamento delle piste;

* Dati di riferimento di un aerodromo;

* Manovre di decollo e atterraggio e lunghezza pista;

* Caratteristiche geometriche delle runway (planimetriche e altimetriche);
* Distanze di separazione nella circolazione a terra;

* Caratteristiche geometriche delle uscite dalle runway e delle holding bay;
* Caratteristiche geometriche delle taxiway e manovre di taxing;

* Area terminale: i piazzali di sosta ed il terminal
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Superfici limiti degli ostacoli

OBSTACLE LIMITATION SURFACES

Note.— The figure shows the obstacle limitation
surfaces at an aerodrome with two runways, an
instrument runway and a non-instrument runway.
Both are also take-off runways.
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Superficie orizzontale e conica

Non-instrument

RUNWAY CLASSIFICATION

Non-precision approach

Precision approach category

1

I or I11

Code number Code number Code number Code number
Surface and dimensions® 1 2 3 4 1.2 3 4 1.2 34 34
(1 (2) (3) 4) (5) (6) (7) (8) (9) (1m (1)

CONICAL
Slope 5% 5% 5% 5% 5% 5% 5% 5% 5% 5%
Height 35 m 55 m 75 m 100 m 60 m 75 m 100 m 60 m 100 m 100 m
INNER HORIZONTAL
Height 45 m 45 m 45 m 45 m 45 m 45 m 45 m 45 m 45 m 45 m
Radius 2000m 2500m 4000 m 4000m 3500m 4000m 4000m 3500m 4000m 4 000 m

Approach,

B

Transitional
S

A

Approach =] e |

T LS
Inner approach Strip

Inner horizonta

Take-off climb

Approach Take-off climb

Inner horizontal

Section A-A

Approach Transitional

\
i §

: &‘Conical.ﬁr

l/nner horizontal

Inner approach

Section B-B
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Superfici orizzontali composte

Runway

RP
~4000m —3— — — ¥ 4000m
RP

4000 m

Inner horizontal surface
45 m above the datum
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Runway No. 11 i
— 4000m —pf—— T ——ga
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2000 m
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)/*—— - — —@<—— 4000 m
A 000 F ’T_ ’

RP

4 000 m

Inner horizontal surface
45 m above the datum

RP = Reference Point
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Superficie orizzontale esterna

Struttura
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Superficie di transizione e avvicinamento (1)
TP P W APPROACH SURFACES __ =

For clarity, the continuation of the
approach surface is shown sbove the
horizontal and conical surfaces.

HORIZONTAL
SECTION

Divergence
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Superficie di transizione e avvicinamento (2)

RUNWAY CLASSIFICATION

Precision approach category

Non-instrument Non-precision approach 1 IT or 111
Code number Code number Code number Code number
Surface and dimensions® 1 2 3 4 1.2 3 4 12 34 34
APPROACH ’
Length of inner edge 60 m 80 m 150 m 150 m 150 m 300 m 300 m 150 m 300 m 300 m
Distance from threshold 30m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m 60 m
Divergence (each side) 10% 10% 10% 10% 15% 15% 15% 15% 15% 15%

First section
Length

600m 2500m 3000m 3000m 2500m 3000m 3000 m 3000m 3000m 3 000 m
Slope 5% 4% 3.33% 2.5% 3.33% 2% 2% 2.5% 2% 2%

Second section

Length — = — S —_ 3600 m" 3 600 mh 12000 m 3600 m" 3600 mb
Slope — - - S - 2.5% 2.5% 3% 2.5% 2.5%
Horizontal section

Length — —_ = - —_ 8 400 mb 8 400 m® - 8400 m" 8 400 m"
Total length — — — — - 15000 m 15 000 m 15000m 15000 m 15000 m
TRANSITIONAL

Slope 20% 20% 14.3% 14.3% 20% 14.3% 14.3% 14.3% 14.3% 14.3%
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Superfici interne (1)

Balked landing surface

Inner approach surface
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|
|
|
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Superficie interne (2)
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Non-instrument

Superfici

interne (3)

RUNWAY CLASSIFICATION

Non-precision approach

Precision approach category

1

IT or IIT

Code number Code number Code number Code number
Surface and dimensions® 1 2 3 4 1.2 3 4 1.2 34 34
(1) (2 (3) (4) (5) (6) (h] (8) (9) (10) (1h

INNER APPROACH
Width — L - - — —_ - 90 m 120 m 120 m
Distance from threshold - - —- — — —- — 60 m 60 m 60 m
Length - — — — — - — 900 m 900 m 900 m
Slope 2.5% 2% 2%
INNER TRANSITIONAL
Slope - — — — — — = 40% 33.3% 33.3%
BALKED LANDING SURFACE
Length of inner edge — - —- — - — — 90 m 120 m 120 m
Distance from threshold - — — — — — _ ¢ 1 800 m¢ 1 800 m¢
Divergence (each side) — — — — — — — 10% 10% 10%
Slope -- — e — - —- — 4% 3.33% 3.33%
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Superficie di decollo

TAKE-OFF CLIMB SURFACES

FINAL WIDTH
1200m 3.4
580m 2
380m 1

SLOPE RUNWAY CODE

e == 2% 34
RUNWAYS MEANT FOR TAKE-OFF S i

Code number

Surface and dimensions® 1 2 Jord DIVERGENCE n%r:’z:v\\\
(1) (2) (3) (4 12.5% 34

TAKE-OFF CLIMB

Length of inner edge 60 m 80 m 180 m
Distance from runway end® 30 m 60 m 60 m
Divergence (each side) 10% 10% 12.5% LENGTH ?:n':":: EDGE
Final width 380 m 580 m 1200 m o
1 800 m®
Length 1 600 m 2 500 m 15 000 m
Slope 5% 4% 2%

All dimensions are measured horizontally unless specified otherwise.
The take-off climb surface starts at the end of the clearway if the clearway length exceeds the specified distance.

I 800 m when the intended track includes changes of heading greater than 15° for operations conducted in IMC, VMC
by night.

d. See 4.2.24 and 4.2.26.

S
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Superfici PANS — OPS (1)

PANS-OPS (Procedures for Air Navigation Services- aircraft OPerationS)

’ MOC (Minimum Obstacle
Clearance)

VOR or NDB facility
N
7.8°/VOR — 10.3° /NDB —»

3.7 km (2.0 NM)/VOR

=]

Nominal flight path——. — — - ._,(

4.6 km {2.5 NM)/NDB \

Runway
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Superfici PANS — OPS (2)

Glide path

i The funnel is formed by the set of 7 surfaces:
— The W and two X approach surfaces.
— The “faotprint” A,
= The missed approach surface Z.
— The two Y transitional surtaces.

Glide path

Figure 1-7. The approach funnel {OAS) ‘\: - V

= Surface calculated
4,)’\ by the CRM
~

Nominal aircraft
position

Obstacle assessment
surfaces (OAS)

OAS tangential to the
probability curve at
certain locations

1x10°7
Probability curve of aircraft
displacement

Figure 1-8. The approach funnel (CRM)

Roberto Roberti e-mail: roberto.roberti@dia.units.it 14



Tabella 4.2 - Dimensioni e pendenze delle superfici di separazione dagli ostacoli

Normativa italiana

CLASSIFICAZIONE DELLE PISTE

Ton stamentali

Avvicinamenti non di pracizione

Avvicmament: di pracisions
di canegur.a

Mol

Tiumero di codice Humezo di codice N dlcoml:z 3 di codice
Suparficis &
dimemsion: * 1 pi 3 4 12 3 4 12 14 34
5] ] ] “@ 51 ] 0] ® ] [ Y]
Comica
St EE) 3% LR I 5% S e 5%
Altezza Bm 35m Tim 100m 60m 100m S0m 100 m 100m
Orizzontale.
imferna
Altezza 45im 45m 4im <im 45m 4im <im 45im 45m 4im
Raggio 000m  2500m  4000m 4000 m 3500m  4000m 4000 m 3E0m  4000m  4000m
Interna
-~
Larghezza — — — m 120m*" 120m*
i;ﬁlﬂ dalla . — — G0m Gm 60m
m — — — S0m  90m  G0m
Pendsnza 15% e %
Avvicinamento.
bordo i S0m #m 1m 150m 150m  3Mm Om I30m  300m dm
Dommdll 3m @m Om fm Sz fOm  Sm Oz Oa  6On
Duegamsd (6 gge, 20w 0% 1% 5% 1% 1 LT A
11 la)
Prima sezione
Limghezza 1600m  2500m  3000m  3000m 2500 m ‘ﬂDu m  30Mm 3000m  3000m  3000m
St 45 333% 5% 333% » % 215% e %
Seconda segione
Lunghezza e e 6M0m® 3E0m*  120Mm 3600m® IS0m*
Pendanza e - 15% 5% ERS 15% 215%
Segione
arizzontale
Limghezza - e 3400m" H0m* —  B400m" F0m*
Limzhezza otale  -— e 15000m 13000m  15000m 15000m 15000 m
Transizions
Pendenza 0% W% 143% 143% 0% 143%  143% 143% 43% 143%
'_THIISi?jﬂM — 0% 333% 333%
Afterragsio
imterroito
barda i e e e m 10m® 120m*
Distanza dalla 00m ¢ 4
soglia - 1800m* 1800 m
z;:t.ﬁ:nflh(;- — 0% 10% 10%
Pendenza — — £ 333% 33
T3] Tutes In dimeanricn some minurars it crizzoatale, ove nem o pperiBratn simmesn
(5)  Lunghsezs vamiskils
() Distanza o alle fims dells stmiscia di sicurszz
(d) O fins dalla piscs, quels fra ls dus risshi ifericra
(s)  Psrpiss di codice F Iz larghezza ¢ sumentzss 2 155 m.
Edizione 2 — Emendamento 3 del 18.5.2003 Capitolo 4 - 3

Per piste di volo di codice 1 e piste di volo di codice 2:

L= Lunghezza pista di volo

Per piste di volo di codice 3 e piste di volo di codice 4:

100 2

//////
7 /////////////

600
400

§
|

Zone di tutela (PSZ Pubblic Safety Zones)
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Normativa italiana (5

Location of landing and Takeoff Accidents

Undershoot "“rm Along Runway ’u”T fnd Overrun
2000 ” - 4 .
SR

1500 3 Propl anin Ovemn
g 1000 7 S TamttVennts
£ o1 Cases o T | mmRe
g 500 - —— LA = y Sstery dees
5 @ \ i g
g o ® O R ! ol H
E 0 pro-so=or; 3. + T e -
E v Y N - — - [u}]
& 500 = il
i .
2 <1000
&

<1500

Direction of Flight ’
2000
$ S
&S S & & &
last updaled, 3/5/97 X-Distance (ft)

=
N

- Probabilita
P_rol:_lablll_ta distribuzione
incidenti locale incidenti

Rischio
contro
terzi
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Normativa italiana (6)

e papusii: L —

o —_—

S \__ﬁ_#ft—J

T /

|
.

—-—

T

Gestione delle opere esistenti sul territorio

Inner PSZ (IR = 1.E-05)

Outer PSZ (1LE-DS < IR = 1LE-06)

Industric Abitazioni | Vulnerabli Industrie Abitaziom | Vulnerahile
IRLANDA Rimangoio 1T SOk Rimat oono PG OO Ramiaiigon Rimangoio
Ol AMIIA Rimangono R ossn Famiossi Farman gono Kamangono Rimangono
I'K l."-..::II.III!'I".' » \: | B il.'lll'. |'I||:..|| :'l 1Ly l'll::l.ll'_'l'lll' | IIZ;'\I:...I".|- ll'-l|'.'l .E'l\:.:l'

Sviluppi consentiti (per nuove -;tr:j\tlnre)

Inner PSZ (IR < 1.E-05)

Outer /PSZ (1.LE-D5 < IR < 1.E-06)

Incusirie Abitaziont | Valnerabihi //l'l‘\duhy/w Abiazion Vulnerakale
[RL ANIIA NC) N NOY 7 \ Sl N N
OLANDA N NO NO [ 51D N NO
=y :

| ] 54 N M)

NO ]
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Orientamento delle piste e regime dei venti
SOGLIA

RUNWAY

Vettore velocita
Aereo

Vettore risultante
velocita dell'aereo
rispetto al suolo
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Norme ICAO e FAA

Lunghezza di campo Aereo [m] Vento trasversale max [km/h (nodi)]
<1200 19 (10)
1200 - 1500 24 (13)
> 1500 37 (20)
NORMA ICAO
Codice Aeroporto Vento trasversale max [km/h (nodi)]
Al - BI 10,5
All - BII 13,0
Alll, BIII e da CI a DIII 16,0
Da AIV a DIV 20,0

NORMA FAA

Roberto Roberti e-mail: roberto.roberti@dia.units.it
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Regime dei venti (1)

NORD NORD
W =15 Kknots
(0°) (0°)
OVEST | 4°° EST OVEST EST
(270 °) (90 °) (270 °) (90 °)
SUD SUD
(180 ©) (180 °)
VENTO DA 315 ° A 15 KNOTS PISTA 27
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Regime dei venti (2)

-— I

Runway 27

We =W *sin (y)
Wh =W * cos (y)
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Regime dei venti (3)

MR
= !
s [TV Zlns ﬁ—*’*‘"’
s:i“é L5 —— 90° ] CROSSWIND
T —~10 2D 3D 40 50| COMPONENT
-KNOTS
e [——
E '\.»i,} Q# ] Iﬂo° i
ot
6 10 & it M
8 NS x\% /
= 4
: \ \t \\\@(\\\\\f\\ Iﬁf
/ EXAMPLE:
RIS SO VANAN,
\ \ \ >( / oo ¥ Wind speed 20
\ \ | \\ \f kanots. Angle between
o ‘5 runway and direction
i \ N‘} of wind-60°. Crosswind
" ] component - 17 knots.
TAILWIND ] Hesdwiod cowponent -
CONMPONENT 22 —T— 10 knots.
~KNOTS
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Calcolo del coefficiente anemometrico (1)

Percentage of winds

7~24 km/h 26n37 km/h 39~76 km/h

Wind direction (413 kt) (14~20 kt) (2141 ki) Total
N 4.8 1.3 0.1 6.2
NNE 3.7 0.8 - 4.5
NE 1.5 0.1 -—- 1.6
ENE 2.3 0.3 - 2.6
E 2.4 0.4 --- 2.8
ESE 5.0 1.1 - 6.1
SE 6.4 3.2 0.1 9.7
SSE 7.3 Tl 0.3 15.3
S 4.4 2.2 0.1 6.7
SSW 2.6 0.9 --- 3.5
SW 1.6 0.1 - 1.7
WSW 3.1 0.4 == 3.5
w 1.9 0.3 -—- %2
WNW 5.8 2.6 0.2 8.6
NwW 4.8 2.4 0.2 7.4
NNW 7.8 4.9 0.3 13.0
Calms — (0~6 km/hr (0~3 kt)) 4.6
Total 100.0

A 4.6% calms, 0~6 km/h
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Calcolo del coefficiente anemometrico (2)

Percentage of winds

7~24 km/h 26n37 km/h 3976 km/h

Wind direction (413 kt) (14~20 kt) (2141 ki) Total
N 4.8 1.3 0.1 6.2
NNE 3.7 0.8 - 4.5
NE 1.5 0.1 - 1.6
ENE 2.3 0.3 - 2.6
E 2.4 0.4 --- 2.8
ESE 5.0 1.1 - 6.1
SE 6.4 3.2 0.1 9.7
SSE 7.3 Tl 0.3 15.3
S 4.4 2.2 0.1 6.7
SSW 2.6 0.9 --- 3.5
SW 1.6 0.1 - 1.7
WSW 3.1 0.4 == 3.5
w 1.9 0.3 -—- %2
WNW 5.8 2.6 0.2 8.6
NwW 4.8 2.4 0.2 7.4
NNW 7.8 4.9 0.3 13.0
Calms — (0~6 km/hr (0~3 kt)) 4.6
Total 100.0

A 4.6% calms, 0~6 km/h
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Calcolo del coefficiente anemometrico (3)

T
o A NEEP4 N
e YA A

Coefficiente anemometrico
o
\‘
()]

o
\‘
o

0,65

0,60

ev\go &6\{0 ("q,é° & & @%gs §$§ $§\$ @*%@% >

Direzioni
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Coefficiente per piu piste
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Esempio di calcolo

h:eq\'xenza

Direzione  Da 6 a 22,5 Da 22,5 a 46,5 Da 46,5 a 70

del vento  lawh wh km/h Totall
N 5,1 1.+ 6/8 0,21/4 6.4
NNE 4,0 0,6 1/4 —' 4,6
NE 13 0,1 = 1.4
BE 2.4 0.2 = 2,6
E 2.1 0.3 1/4 - 2,4
ESE 4.6 1,0 2/3 0.1 5,7
sE 71 2,8 0.2 7/8 10,1
SSE 84 6.5 0.1 15,0
s 500 3.0 6/8 01 1/4 8,1
80, 21 - 0,4 1/4 y 8 2,5
0 1.1 0,2 - 1,3
o0 2.3 0.3 = %5
o 2,0 ' 0.1 1/4 0.1 2,2
oo 4.3 1.8 2/3 0.3 6.4
W £ o 3,0 0.2 7/8 9,1
o 8.2 | 0,1 1,7 !
Calma Da 0 a 6 kav/h ! : 7.9
Totale 100,0%
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Dati aeroporto di Ronchi

direziofN NNE [NE ENE |E ESE |SE SSE |S SSW |SW WSW |W WNW |[NW NNW
Intensita Vento
0 -4 nodi 81,768
4-10 | 0,787| 0,513| 1,267| 1,917| 4,863| 1,095| 1,232 0,924| 0,958 0 0 0 0 0 0 0
10-13 0| 0,102| 0,376/ 0,41 1,13| 0,102 0,205 0 0| 0,136 0 0 0 0 0 0
13 -20| 0,068 0,102| 0,136/ 0,205 1,061| 0,064| 0,034| 0,068 0,068 0 0 0 0 0 0 0
> 20 0 0 0| 0,136/ 0,171| 0,034| 0,034 0| 0,034 0 0 0 0 0 0 0
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Dati di riferimento di un aerodromo

Punto di riferimento

Altitudine aerodromo e piste
Temperatura di riferimento
Dimensioni e informazioni aerodromo

Distanze dichiarate

Roberto Roberti e-mail: roberto.roberti@dia.units.it
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Le manovre di decollo (1)

10,70

RS _,I_,.._.%_.,gg;;:"f | \L
|

rellaggio | |
spa zx'::—[ ai decolle |
| pilota decid, ;

1l pilela erdle i
=0 l 1 & mon /Qrasegw're V=0
| [ |

rollaggro [ Sfrenatvra .
spazio ot decolle inlerrotlo _
E Bl oSN
e —r—————t
i ronwaey T
\£
IrV=o Vi awara W IVio g - (1070

clearway
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Le manovre di decollo (2)

4 Legge del moto in Legge det moto in caso di avaria (b)
condizioni normali (@
| e e
VL _____________________ I /
g Vgfrmmmmeey E o
8 = :
E VI , £
£ : : 5
L i - =
- ! I ) [iF]
0 | HE o
b : b p
b : b 3
B ! P 3
e ' b >
0 ! bl
# i b 3
: i | lunghezza .
A BC DE | lunghezza

< LDE':? Cd

Figura 10. 6: Legge del moto dell’aeromobile in fase di decollo in condizioni normali (a) ed in caso di avaria ad un
motore (b).
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L.a salita di decollo

motori alla spinta di decollo

(periodo di tempo max previsto: 5 minuti)

] 2
o o
= 7]
= [+
3 2 5
= <] =
i~] N
2 ® e |
] | |
8 |
g
£ [ I b 4500t ostacolo
\ | | |
35 ft | | |
| | | | v
) | I | |
) 1° l 20 [l 3° | 40 \
“segmento ! segmento | segmento L segmento |

distanza

= decouo—-ﬂp—————— traiettoria di decollo ——————3{

Spoiler o diruttore esterno

Spoiler o diruttore interno
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Le manovre di avvicinamento (1)

vento maﬁ‘f‘e fina\®

braccio sottovento

rilievi montuosi che impediscono
/'un avvicinamento diretto

3 £ 3 £ € 53 63 £ 3 1 3 T £ £

GO /7
QLT PP e
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Le manovre di avvicinamento (2)

Avvicinamento Approccio, Manovra Rullaggio Taxi
s 2 |
Ipersostentatori aperti _g E ;
€ |
Carrello abbassato o g .g i j
(=} 2 5 = ] s ’
° N 8 < 3
) 3 - (] [
~ 21288 E g |
- 5 & & ® 2
Q S © © = -
o =2 =T i~
ol | 3 3 & & £
= £ £ o e
TNy = c © 0
: el | 2 F 4 £ £
() E E
............ x
l >ﬁ s 8 o
1] 1l | V (1
; > > > >
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Le manovre di atterraggio

o°
&)
2
aA°
- ﬁ /
o /
l '
soglia punto di toccata
#+— ", 300 m L
= =60% L | L
L 1
ostacolo
e i
e, 5 X posizione della soglia
[ Te—1: 50 in assenza di ostacolo soglia spcstaga in
— ‘ conseguenza dell'ostacolo
& m — i ‘ ’
i = |
| v T l J
A B AT TR Bl A R T T T
i ————= = 300 m s : — A BO'm ——
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Le distanze dichiarate

. | | i =
®
. =
E <1 " TORA I
{= 173 ' LDA
: g [ TODA ‘ T ToRA
g, ASDA ok TODA
Eg s LDA ASDA
z N g
o 8 o
N
2 ==
k g }) B | cwy E |‘"’|= SwyY Cw'
E =
runway clearway TORA | LDA
350 1850 : e ASDA r~ |
i L e M|
L oswy % XX 7300 LDA TODA TORA {
cly 8)» 4,& = swy *1 ASDA
TODA i
Runway| TORA [ASDA | TODA | LDA c | | sw |
runway {m) (m) | (m) (m) TORA
@ 1800 09 | 2000 | 2300 | 2580 | 1850 TODA |
o LRI IL AT TR KA 27 2000 | 2350 | 2350 | 2000 LDA Y
= " 7 NU [ NU | NU | 1800 ASDA
o -3 35 | 1800[ 1800 ] 1800 | NU I

TORA (Take-Off Run Available, corsa di decollo disponibile) lunghezza di pista dichiarata
disponibile e adatta alla corsa a terra di un aereo che decolla;

TODA (Take-Off Distance Available, distanza di decollo disponibile) TORA + clearway se
esistente;

ASDA (Accelerate Stop Distance Available, distanza di accelerazione ed arresto disponibile)
TORA + stopway se esistente;

LDA (Landing Distance Available, distanza di atterraggio disponibile) lunghezza di pista
dichiarata disponibile e adatta per un aereo in fase di atterraggio;
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Le distanze richieste (1)
i
l, i l //*//____E'Sﬁ

X 5 * = _AwZ
v, Vi Vi clearway

L L
T d d T
e

=+ TOR —- #

L |

]

TOD (Take-Off Distance) ¢ l1a maggiore delle seguenti distanze:

a)

b)

Distanza orizzontale compresa fra il punto di partenza per il decollo ed il punto in cui
un aeromobile con il motore critico inoperativo alla V, raggiunge con la sua parte piu
bassa la quota di 35 piedi (10,7 m);

La stessa distanza del punto “a”, con tutti i motori operativi, incrementata del 15 %.

TOR (Take-Off Run) ¢ la maggiore delle seguenti distanze:

a)

b)

Distanza orizzontale compresa fra il punto di partenza ed il punto intermedio fra il
punto di distacco (V, o Velocita di Lift-Off) ed il punto finale di decollo (quota di 35
piedi), nel caso di avaria al motore critico in corrispondenza di V;

La stessa distanza del punto “a” con tutti i motori operativi, incrementata del 15%.
p p
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Le distanze richieste (2)

avaria motore (V=V,)

L
D e // %

| -+ swy j-
l¢——— accelerazione positiva ——#l*————— frenata

ASD >

o

1

N
“liy

0

rest

Iy

inizio decolo

completo ar

ASD (Accelerete-Stop Distance) ¢ la distanza compresa tra il punto di inizio decollo ed il

punto di completo arresto del veivolo, nel caso di avaria al raggiungimento della velocita
V;.
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Le distanze richieste (3)

soglia

> aereo fermo
15 m e P
O e o e I e e S s s A _7/
————=———==ip L BTHLE —
Lj = = LDR (p. asciutta) —
A———————————————— DR (p. bagnatg) ———

LDR (Landing Distance Required) Metodo A: ¢ la maggiore delle seguenti distanze:

a) distanza orizzontale necessaria in configurazione di atterraggio, con angolo di discesa
3° e con tutti i motori operativi per fermarsi su pista bagnata a partire da un punto
alto 10,7 m sulla superficie di atterraggio, incrementata del 15 %:;

b) La stessa distanza del punto “a” ipotizzando il motore critico inoperativo,
incrementata del 10 %.

LDR (Landing Distance Required) Metodo B:

a) Su pista asciutta é costituita dalla distanza orizzontale necessaria per atterrare e
fermarsi a partire da 15 metri in corrispondenza della soglia, incrementata del 67 %.

b)  Su pista bagnata si ottiene la LDR incrementando del 15% il valore su pista asciutta
precedente
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Compatibilita tra distanze richieste e

B
:

lunghezze

TOD'
ASD"

lunghezza
di campo
bilanciata
TOD”
ASD' |

lunghezze

[
v o

vy V1 bilanc. vy Vy

TOR <TORA
TOD <TODA
ASD <ASDA
LDR <LDA
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Compatibilita tra distanze richieste e
dichiarate (2)

Ny
R AR R R SIS SF T
— TOR g

ASD =
G TOD

caso 1: Vy piccola } TOR E TOD grandi, ASD piccola

X

- — TOD
caso 2: Vy grande )} TOR e TOD piccoli, ASD grande }
A

@
N
N
3]
N =
o
=
=

@ runway
L rOQJ
/ o [U:D:ﬂ clearway

Vi bilanc.

— -~ - — =

Y
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Lo spazio di decollo (1)
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1 S1 S2 S3 5
]{aer =E.Cr.p Sm \% a = Bt - H.}-”
}.,/;_-CJ }14 1VR VITO? e - | 40.70
1 —or s e s e e ¢
— 2 !__ reliaggio '
rot. _frot .(Q_E.CP p Sa v ) ]:_ JFQZf';ﬁ'jechio B |
R = Raer. + Rrot. t .
LR T
I
g ! o
|- |
ok '
dv T ¥
ds=v-dt=v.-— | |
a | |
I |
VR T e -l _R____- |
S, = j' 2 .dv aicast L,
V=0a . %
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Lo spazio di decollo (2)

) S1 S2 S3 v,
}V:—*CJ I'Ifff 1VR !YL?_ i B = ﬂ‘ﬂo’yo
N il » |
!__ reliaggio '
]-T:_ Jﬁaz;';ﬁ'_a_femlﬁo B .
VR V
S = I _’dV — . o
1 v=0 a }Vm tm& 53 - 10’ 7/tg(3 )
v = Vi + v,
m 2 tm = 3 [S]
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Fattori che influenzano lo spazio di decollo

1 1 Vo Yo

2 2 VvV, = =
Q=P=—0C op OS OV =—0C op OS OV h
0 0 h h
2 P : 2 P : Pn VO
il Leeniche) - o p0
anfa Ténﬁ-cmfurq ﬁ":;‘gicng ?630 r,km}Cz. M“'/;-' f Derrsifa”
campo media . 7 4 Aslntria
LT | i | i | e [ 5
o 45 Yéo A, 2250 o, 4249 T
T 500 ATs TN yse | 446 o419 | avrze
700 850 671 A4AHE | 04433 29075
1500 528 { e | 4o58¢ | g9 0 8638
1 2ece Z00  S%2 A, 0064 a1 026 G824
2500 - 125 5604 09569 0,0975 F g X810
| 3000 4,5 5254 0, 9094 v,0927 02,7424
t
_ % %
Lreal. - Lbase K1 * K2 * K3
K1 =1+ 0,07 * (H/300) K2=1+0,01% (T - Ty K3=1+0,1% (i)

Tg = 15 - 0,0065* H
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Esempio di calcolo

Ly, =1700 m; Quota aeroporto: H =150 m;
Temperatura di riferimento Ty =24 ° Pendenza media pistai=0,5 %

T, =15-0,0065* H=14,025°

L, =Ly, * KI * K2 * K3 =1700 * 1,035 * 1,100 * 1,050 = 2033
K1 =1+ 0,07 * (H/300) = 1 + 0,07 * (150/300) = 1,035

K2 =1+0,01% (Tg - Tg) = 1+ 0,01 * (24 —14,025) = 1,100
K3=1+0,1%(i)=1+0,1(0,5) = 1,050
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Lo spazio di atterraggio

S, = 15/tg(3°)

| I-—— discc_sa‘—.—.——vl* transizion-c*—(l; mliaggio(vfrcnax;.:ra)—v.——»[{)
A° -B 2
S, =v_-t vﬁ#—\ e - :
P el N : Bt B =T EEEESEEE, . £E
o 5¢ 53 ‘
< distanza di atterraggio (SA) _
1 2
Q=m°g_5.cp p.Sa.Va
goﬂ=— f’Q+1(C —f.C ).p.S .v2 ds=V‘dt=V‘g
g dt 2 P “ a
f
dv C v C, In—
e = - f+ ——f .—2 u:c _ l’l . 5
= )T p T2 g
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DISTANZA DI ACCELERAZIONE - ARRESTO (metri)

I diagrammi di prestazione (1)

2800

2600

2200

1400

1200

1000

2 (o] +2 20 10 0 10 20 30 -0
IN POPPA IN PRUA

PENDENZA DELLA PISTA (%) COMPONENTE DEL VENTO (nodi)

pic:  Distanza di ione—arresto: 1720 m
Pendenza della pista 0 =—1,5%
Vento ;20 nodi in prua
Temperatura i 25
Altitudine dell'aerodromo ;1000 m

20 30 40 50 38 40 42 44 46 48 50

TEMPERATURA DELL'ARIA (°C) PESQ (MIGLIAIA DI KG)

Dal punto corrispondente alla distanza di accelerazione-arresto di 1720 m siva orizzontalmente fino alla linea di riferimento, di qui
parallelamente alle linee di guida fino ad una ascissa corrispondente ad una pendenza di pista del —1,5%, poi crizzontalmente fino
all'altra linea di riferimento, parallelamente alle linee di guida fino all'ascissa 20 nodi” diventoin prua, orizzontalmente fino all'altra
linea di riferimento, parallelamente fino alle linee di guida fino all'ascissa “25 *C" di temperatura dell'aria, orizzontalmente fino alla
curva di 1000 m di altifudine ed infine verticalmente fino a leggere il peso permesso: 43000 Kg.
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LANDING FIELD LENGTH LIMITATION : -
SLATS EXTEHNDED ANTI-5KID OPERATIVE
FLAPS 35°

Landing Weight (1000 Kg)

40 40 130 140 150 760 170 180 90 200 210 220 230 240 250
1 1 i A

[}
1
1
b
I
1
I
1
1
[}
1
1
]
1
1
1

I diagrammi di prestazione (2)

w/c (k&)

Thrashold Spaad: 43 V5 + 5 K¢

i i
GRQUND SPOILERS Forkid % Ref line
Landing lield lenglths are equally applicable with ;
the avlomnatic arming fealure cperalive or : i
inoperafive. !
When the avlomalic arming fealure s inoperalive, i
the spoiler handic. must be actualed mnenvally i
after the main gear confacts the ground. : wel ]
The sporler handle will lalch extended Runway “ H
i 3 4 5 6 b aad | a 9 10 1 12 13 T 5 (ooodt)

Lt pas Ligioil ,Iun e [..,\J.lr.“.“hlu.. AL FURTTEVETY FRRTRTTNTE I | | v TN FETETETY FEPTTY
é 4000 1500 2000 2500 3000 3500 4000 4500 (m)

Landing field lenglh
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Larghezza della runway (1)

llllllllll

y U

P=99,5 %

/// . _ Ve

‘9m‘09m‘
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Larghezza della runway (2)

. Asse pista

i . ! A
z d i ] SL
SL=9+d+z =9+7+65=22,5 i /
L=2*SL=45m - P=995 %

_
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Larghezza della runway (3)

=]

& »lg » lg »
< L] » < >

Banchina Pista Banchina

Cod. alfabetico A B C D E F

Cod. numerico | [m] | [m] | [m] | [m] [ [m] | [m]

1 18 18 23

2 23 23 30

3 30 30 30 45

4 45 45 45 60

Roberto Roberti e-mail: roberto.roberti@dia.units.it



Pendenze longitudinali della runway (1)

Cod. numerico 1 2 3 4
Pendenza longitudinale media (Hmax — Hmin)/L <2% <2% <1% <1%
Pendenza massima <2% <2% <1,5% <1,25%
Pendenza massima I e IV quarto - - <0,8% * <0,8 %
Variazione di pendenza <2% <2% <1,5% <1,5%
Raggio raccordi verticali > 7.500 m 27500m | 215.000m | >30.000 m
I quarto IT quarto IIT quarto IV quarto

S

|
/
\

A
\ 4

an
=)
=i
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Pendenze longitudinali della runway (2)

Cod. numerico 1 2 3 4
A 5.000 m 5.000 m 15.000 m 30.000 m
R 7.500 m 7.500 m 15.000 m 30.000 m

Poi
in?é?;efcftmn \003
o S100° Y Siope L D2A* ([x-y[+|y—2])

Poini of D Z 45 m

D intersection
L
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zn—‘ ﬁh |

WHEN
A < 750" (225 m)
B < 1500' (450 m)

BUT > 750" (225 m)
C > 1500"' (450 m)
D > 1500' (450 m)

THEN

xo= DISTANCE TO

END OF RUNWAY
xb = 750" (225 m)
xc = I/Z ¢

xd = |,2 0

Distanze visibilita

RUNWAY VISIBILITY
ZONE

Cod. alfabetico A B C D E F
[m] | [m] | [m] | [m] | [m] | [m]
hl 1.5 2 3 3 3 3
h2 1.5 2 3 3 3 3
Distanzadivis. | L/2 | L/2 | L/2 | L/2 | L/2 | L/2
h2

<
<

L/2

\ /

Roberto Roberti e-mail: roberto.roberti@dia.units.it

54




Stl}\'ip

Sezione trasversale

4%\ i L0
<25% T %2505
LM 45,00 1780
;_ 75.00 l 75.00 |
L 450,00 | 45000 m |
g | -
A) SEZ/IONE TRASVERSALE R
unway End Safety Area
T T it e, e e e T T T T

| Sara’ rafforzale con uno stralk
| slab/lizzale @ cornpatiars,

CGA,
Cleared and Graded Area)

Runway C/L

Code number

B) PIANTA
1 2 3 4
Runway
maximum transverse slope 2% where the code letter is A or B; and 1.5% where
the code letter is C, D, or E
Width of runway strip
precision and non-precision runway 150 m 150 m 300 m 300 m
non-instrument runway 60 m 80 m 150 m 150 m
Strip
maximum longitudinal slope 2% 2% 1.75% 1.5%
maximum transverse slope 3% 3% 2.5% 2.5%
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Larghezza piste di circolazione

Code [etter

Physical characteristics A B C D E
Minimum width of:

taxiway pavement 7.5m 10.5m 18 ma 23 me 23m

15 mb 18 md

tfaxiway pavement and shoulder — — 25m 38 m 44 m

taxiway strip 27 m 39m 57 m 85m 93 m

graded portion of taxiway strip 22m 25 m 25m 38 m 44 m
Minimum clearance distance of outer main 1.5m 2.25m 4.5 ma 4.5 m 4.5 m
wheel to taxiway edge 3 mb
Maximum longitudinal slope of taxiway

pavement 3% 3% 1.5% 1.5% 1.5%

change in slope

Maximum transverse slope of:
taxiway pavement
graded portion of taxiway strip upwards
graded portion of taxiway strip downwards

ungraded portion of strip upwards
Minimum radius of longitudinal vertical curve

Minimum taxiway sight distance

1% per 25 m

1% per 25 m 1% per 30 m

2% 2% 1.5%
3% 3% 2.5%
5% 5% 5%
5% 5% 5%
2500 m 2500 m 3000 m
150 m from 200 m from 300 m from
1.5 m above 2 m above 3 m above

1% per 30 m

1.5%

2.5%
5%
5%

3000 m

300 m from
3 m above

1% per 30 m

1.5%
2.5%
5%
5%
3000 m

300 m from
3 m above

F

30.5m

55 m
115 m
60 m

Critical Engines

for foreign objec

damage

A\
Shoulder &\?ﬁ /
~/

1m

Shoulder /é/é;-l

v
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Le distanze di separazione (1)

AIRCRAFT STAND LEAD-IN LINES

Code letter
Physical characteristics A B C D E
Minimum separation distance between taxiway
centre line and:
centre line of instrument runway code
number 1 82.56m 87 m = — o

2 82.5 m 87 m =t A= =

3 — - 168 m 176 m —

4 = — - 176 m 182.5m
centre line of non-instrument runway code
number 1 37.5m 42 m — == ==

2 475 m 52 m — = =

3 = - 93 m 101 m —

4 = — — 101 m 107.5m
taxiway centre line 23.75m 33.5m 44 m 66.5 m 80 m
object

taxiwaye 16.25 m 21.5m 26m 40.5 m 47.5m
aircraft stand taxilane 12m 16.5 m 24.5m 36 m 42.5m
Tabella 3.4 - Distanze di separazione delle taxiway
Distarza | Distanza
Distanze tra asse pista e asse delle taxiway tra  asse|..
- taxiwav e -
Leit Distanza e -‘ff‘ i manufatti e
diio:‘:j:r Piste strumentali Piste non strumentali interasse | ce vie| ©55€ vie di
) Numiero di codice Numero di codice faxiway daccesso | €CEss0
alle
1 2 3 4 1 2 3 4 aile piazzole
piazzole
(2] i2) 3) 4 (8] () (7} (8) [ 10} (11) (12
A 82,5 |825 375|475 23,75 16,25 12
B 87 87 42 52 33,5 21,5 16,5
C 168 93 44 26 245
D 176 176 101 101 66,5 40.5 36
E 182.5 107.5 |80 47.5 425
F 190 115 97,5 57.5 50,5

F

190 m

115 m

97.5m

B R RUNWAY -
57 ﬁ N
50.5 m } '
|
——TAXIWAY
—-\r‘——r- = = = — =

)i ( h'[_APHON TAX!WAY;J ( jru (

AIRCRAFT STAND TAXILANE
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Le distanze di separazione (2)

115

190

L~

B I
|

T

Code number 1 2 3 4
Code letter A B A B A B C D C D E
Y2 wing span (Y) 7.5 12 7.5 12 75 12 18 26 18 26 32,5
+ Y2 strip width
(non-instrument approach runway) 30.0 30 40.0 40 75.0 75 75 75 75 75 75.0
Total ar.5 42 47.5 52 82.5 87 93 101 a3 101 107.5
or
Y2 wing span (Y) b 12 7.5 12 7.5 12 18 26 18 26 32.5
+ V2 strip width
(instrument approach runway) 75.0 75 75.0 75 150.0 150 150 150 150 150 150.0
Total 82.5 87 82.5 87 1875 162 168 176 168 176 182.5
|
|
RUNWAY
I & —\\
! ws
< SW —p-
< S
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Le distanze di separazione (3)

Code letter
Separation distances A B C D £ F
Between apron taxiway/laxiway centre line and taxiway centre line:
wing span | (WS) 15.00 24.00 36 52.0 65.0
+ maximum lateral deviation 1 (C) 1.50 2.25 3 4.5 4.5
+ increment (2) 7.25 7.25 2 10.0 10.5
Total separation distance (S) 23.75 33.50 44 66.5 80.0 97,5

TAXIWAY (‘L—/.’ c — -—:-u\__ TAXIWAY OR APRON

TAXIWAY ¢

~ S -
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Le distanze di separazione (4)

Code letter

Separation distances A B C D E
Between taxiway centre line and object:

2 wing span (Y) 7.50 12.00 18 26.0 32.5

+ maximum lateral deviation (. (C) 1.50 2.25 3 4.5 4.5

+ increment (Z) 7.25 7.25 5 10.0 10.5

Total separation distance oS 16.25 21.50 26 40.5 47.5
Between apron taxiway centre line and object:

Yz wing span (Y) 7.50 12.00 18 26.0 32.5

+ maximum lateral deviation | (C) 1.50 2,25 3 4.5 4.5

+ increment (2) 7.25 7.25 5 10.0 10.5

Total separation distance (S) 16.25 21.50 26 40.5 47.5

Y
+—

'I“ WS———’—‘Z—h-
\Fﬁ%" %,

TAXIWAY G OR __—""]
— C

APRON TAXIWAY G

- S

57,5

57,5
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Le distanze di separazione (3)

Code letter

Separation distances A B C D E F
Between aircraft stand taxilane centre line and object:

Y2 wing span (¥) 7.5 12.00 18.0 26.0 32.5

+ gear deviation 1.5 1.50 2.0 2.5 2.5

+ increment (Z) 3.0 3.00 4.5 7.5 7.5

Total separation distance (V) 12.0 16.50 24.5 36.0 42.5 50,5

< WS 3 e
—>

—

STAND TAXILANE Q__/

<«— DEVIATION (d)

=
»
»
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Le curve delle taxiway (1)

VZ
—=127,133-|t +f
R ’ [%) T] L’aereo si sposta verso il
I centro della curva
0,133

Speed
(km/h)

Radius of curve
(m)

32
48
64
80
96

15
60
135
240
375
540
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Le curve delle taxiway (2)

NOSE GEAR
(POSITION 3)

. NOSE GEAR
7 35 PROJECTION (POSITION 2)

RADIUS OF CURVATURE

AND PATH OF COCKPIT
|
.
7 L R \
NOSE GEAR \
7o (POSITION 1) R /

| /~_PATHOF mAIN
4 GEAR TIRE

TURNING CENTER
(TYPICAL FOR STEERING
ANGLES SHOWN)

® Turning center

SEPARATION ___..|
DISTANCE

STEERING

Approx. maximum
O Maximum steering angle
Aircraft model steering angle during 180° turn
Lear 55 55° 40°
F28-2000 76° 45°
MD80 82° 65°
Concorde 60° 85°
_ ——
MD11 7o 60°
B747 70° 50°
Outer main gear Main gear to Radius of Velocity
wheel span cockpit curvature Radius V = 4.1120 (R%)
Code letter Aircraft model (m) (m) (m) Code letter (m) (Rm/h)
A Lear 55 4.5 5.7 11.875 A 11.875 14.17
B F28-2000 6.0 11.9 16.75 B 16.75 16.83
c MD80 9.0 20.3 22.0 C 22.0 19.29
C Concorde 9.0 29.6 22.0 D 33.25 23 71
D MD11 14.0 31.0 33.25 E 40.0 26.01
E B747 14.0 28.0 40.0
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I raccordi planimetrici nelle taxiway (1)

Location of taxiway centre __
line markings (see 5.2.8.4)

Location of taxiway centre ——
line lights (see 5.3.15.7)

—-—Taxiway G

1 4
Taxiway T f *f2
width  xL— - = ———
(see 3.8.4) l y
L I T (30 S - 5
Minimum wheel —
clearance (see 3.8.5)
%
=
Ik
|
The figure shows an example of taxiway widening to achieve |
the specified wheel clearances on taxiway curves (see 3.8.5).
Guidance material on suitable dimensions is given in the | I
Aerodrome Design Manual, Part 2 — L i: _ Toxiway G
I
AIRPLANE DESIGN GROUP
ITEM DIM
[ I I m v v Vi
Radius of Taxiway Turn 3/ R 75 ft 75 ft 100 ft 150 ft 150 ft 170 ft
22.5m 25m 30m 45 m 45 m 51m
Length of Lead-in to Fillet Lo 50 ft 50 ft 150 ft 250 fi 250 ft 250 ft
15m 15m 45 m 75 m 75 m 75m
Fillet Radius for Tracking Centerline F 60 ft 551 55ft 85 ft 85 ft 85 ft
18 m 16.5m 16.5m 25.5m 25.5m 25.5m
Fillet Radius for Judgmental F 62.5 ft 5751t 68 ft 105 ft 105 ft 110 ft
Oversteering Symmetrical Widening 18,75 m 17.25 m 204 m 31.5m 31.5m 33m
&
Fillet Radius for Judgmental EF 62.5 ft 57.51t 60 ft 97 ft 97 ft 100 ft
Oversteering One Side 18.75 m 1725 m 18m 29m 29m 30 m
Widening 5/
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I raccordi planimetrici nelle taxiway (1)

75 ft (23m) *{
F 75 ft (23m)

Approximate path
of outside edge of
wing gear tires

Approximate 16 ft (5m)
(both sides)
R =100 ft (30m)

Runway-to-taxiway
centerline of turn

Approximate path
of nose gear

=

Nose gear tracking beyond
intersecting taxiway centerline
(judgemental oversteering)

Notes:
Symmetrical thrust
Mid CG
Body gear steering inoperative
No differential braking
Before determining the size of intersection
fillets, consult using airlines or airport
authority regarding operating procedures
and aircraft types expected to serve the
airport

Approximate path

of outside edge of

wing gear tires

Modified fillet

. s s o .

7 ft (2m)

R = 100 ft (30m)

Approximate path 150 ft (45m)

of nose gear

Nose gear tracking

centerline to centerline
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I raccordi planimetrici nelle taxiway (2)
1

- 75 FT {23 N)

l

B85 T {26 M)
150 FT (45 M)

—— [RAGK OF QUTSIDE EDGE
OF OUTBOARD WHEEL
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Le bretelle di uscita rapida (1)

2 TAXIWAY = D
Codice numerico R [m] V [km/h] \Y% :
3,4 550 93 R =127,133 -1,
1,2 275 65
Radiu?f of
turn-o
V2 D Vl curve

-z
~
/

D R e = L t“- >
/A\S,i l: = ///// 4/3 - - RUNWAY ——me oo

~

O o ) e ———

- W G

Table 1-11. Accumulated rapid exit usage by distance from threshold (metres)

Aircraft
category 50% 60% 70% 80% 90% 95% 100%

A 1170 1320 1440 1 600 1950 2 200 2 900
B 1370 1480 1590 1770 2 070 2 300 3 000
c 1740 1850 1970 2 150 2 340 2 670 3 100
D 2 040 2190 2 290 2 480 2 750 2 950 4 000

D

_ V12 - Vz d=1,52 m/s2 nei rettilinei

2-d d=0,76 m/s2 nelle curve
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Le bretelle di uscita rapida (2)
Programma REDIM al sito www.atsl.cee.vt.edu/index.htm

Exit Decision Nominal Landing Turnoff Entrance

Touchdown Point Roll Point / Point
Point Downrange

Distance
Alrcraft
Speed A

Runway

Taxiway

|

Second Free
Roll Distance

\‘/SFRZ

Adjusted
Deceleration

Nominal
Deceleration

- Sbrnke

/ First Free
Roll Distance

Decision /
=

Speed

Exit Speed // \<
- Air Distance
SAIR

SFR1
Figure 1.1 Aircraft Landing Segmentation. 70 1 Boeing 727-200 Data
LR N B . .
60 1 Tamy . Decision Point
1 i
-~ ] o | _ .
Jé 550 7 Flare Deceleration L Continuously Adjusting Exit Location ROT
b 1 Phase 'U Braking Phase
=00 1 1600m. 506 s.
Bz ) ) ] * 1700m. 55.4s.
He 1 Mominal Braking S = 1BO0OmM. 57.8s.
Ej 30 1 Phase iy e 1900m. 62.8s.
#‘B 1 ey S = 2000 M B6.5s.
820 4 e :
iy
n 1 I CEITE P
10 T T T T T T T 1
o 250 500 750 1000 1250 1500 1750 2000

Distance from Runway Threshold (m.)
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Le bretelle di uscita rapida (3)

Codice numerico R[m] | V[km/h] V2 Lo = i
3,4 550 93 — =127,133-1,
R
1,2 275 65
D= Vf — V; d=1,52 m/s2 nei rettilinei :
2.d  d=0,76 m/s2 nelle curve =0
Dmin = 35 m per codici 1,2
Dmin =75 m per codici 3,4
\XIWAY

SN |
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Le bretelle di uscita rapida (4

CENTRAL CURVE
RADIUS — 275 m

INSIDE FILLET CURVE
RADIUS — 253 m

= 30m >

¥ ;
23m % = g i e
+ I
09m -~
(S - a—— 1M37m
Y
Figure 1-8. Design for rapid exit taxiways (code number 1 or 2) E
8
1
o

L‘_T—G()m——bh NG
A
K3 J\ 09 m

"0.9 m 7500

Centre line runway |l

145.813 m ‘ 1.559 m

147.372 m

Figure 1-7. Design for rapid exit taxiways (code number 3 or 4)
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Le aeree di attesa (1)

|
i
|
i
|

DUAL TAXIWAY ENTRANGE

AAAAAAAAAA
NNNNNNN
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Le aeree di attesa (2)

Code number

Type of runway 1 2 3 4
Non-instrument 30 m 40 m 75 m 75m
Non-precision approach 40 m 40 m 75m 75 m
Precision approach category I 60 mP 60 m® 90 m*® 90 m*®
Precision approach categories II

and I1I = — 90 m*® 90 m™®

. et S ] GRS "‘f__ i RUNWAY

Take-off runway 30m 40m 75 m 75 m

a. If a holding bay, taxi-holding position or road-holding position is at a lower elevation compared to the threshold, the distance
may be decreased 5 m for every metre the bay or holding position is lower than the threshold, contingent upon not infringing
the inner transitional surface.
Specified

clearances
of 15m

20 m

b. This distance may need to be increased to avoid interference with radio navigation aids, particularly the glide path and
localizer facilities. Information on critical and sensitive areas of ILS and MLS is contained in Annex 10, Volume I,
Attachments C and G to Part 1, respectively (see also 3.11.3).

Taxi-holding position
Holding point _

l TAXIWAY
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DATI:

Lunghezza pista:

Quota di riferimento dell’aeroporto:
Temperatura di riferimento dell’aeroporto:

Pendenza longitudinale della pista.

Esercitazione (1)

USO DEI DIAGRAMMI DI PRESTAZIONE PER IL CALCOLO DELLA
LUNGHEZZA DI PISTA AL DECOLLO E ALI’ATTERRAGGIO

3000 m

12,5m s..m

28,6 ° C

Vedi profilo allegato

AEREI Peso al decollo Peso all’atterraggio Velocita in soglia
[kg] [km/h] [km/h]
MDS80 67.000 55.000 250
ATR42 14.500 200
BAE 146/300 44.000 38.000 200

DETERMINARE: Lunghezza base sella pista; Classe ICAO dell’aeroporto;
verificare il profilo in funzione della classe ICAQO; Distanze dichiarate; distanze

richieste per ogni aereo; verifica delle uscite per i vari aerei;
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Le problematiche dell’area terminale
» Capacita, adeguata alla domanda TERMINAL

* Distanze pedonali limitate
« Ambiente piacevole e comodo
* Servizi disponibili e vicini

e Sicurezza

PIAZZALI
(APRON)

ACCESSI
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Tipologie dei terminal

DISTRIBUZIONE ORIZZONTALE:
 Lineare
* Moli
* Satellite
 Piazzale aperto (Transporter)
DISTRIBUZIONE VERTICALE
 Piano singolo
* Un piano e mezzo

* Due piani
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Terminal lineare centralizzato

S

PARKING | PARKING

TERMINAL

%ﬂﬁ‘%ﬁ ISR AR SA R

] ] |
o0 50 100 200m

Roberto Roberti e-mail: roberto.roberti@dia.units.it



Termlnal llneare centrahzzato

y jﬁJ

2 : gnutyiree
f |£ Tax] [free . *

A|[s|delounge =+ %

e oo T

3 Immlgratlon —

L g L

..E.}."- {S{teéur\w !;l} H
ST

Tong bridge
House
offices

0 2b 50 metres
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Terminal lineare semi-centralizzato

J PARKING A “ PARKING B l\

j e ———

PN J@ﬁ?@ %M\/MK

5%4

> e
%%W%%w%%%%w

Source: IATA Airport Development Reference Manual

D 50 100 200m
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Terminal centralizzato con moli (1)

\NEIEL/
[ 1
r
I

TERMINAL

b

kK
. | F‘IEHE B
A

PIER A

/f,ﬁ
i i
Tl |

= g = o Source: IATA Airport Development Reference Manual
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Terminal a satellite (1)
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Terminal a satellite (2)
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Transporter con terminal centrale

J S k
=\ T

M TERMINAL M

0ooo  [0Ooon 0oa oo 000acoog

u% 0 ‘?w;ﬁ{‘i
L A
SN P

"

.{.‘

£

_%_‘ Source:
IATA Airport Development
‘ :

‘qu" Reference Manual

s

Tad p
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Terminal ad un piano

A AT

-

1 LEVEL ALS =

DEP‘.RTURES *

DNIATING TYNINHIL H3IODN3SSYd

o 10 20 34 L ARR'UALS DEPARTURES
» Scale 1n ft.

Source: TATA Airport Development Reference Manual
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Terminal ad un piano e mezzo

——aa B ;5 §

6 10 25 50 ARRIVALS i

DEPARTURES me—--

l- | ?mu?!:-'llﬂlulllllrlh“”ml”‘l i II u II il ||| |

== ==

.‘.? qy*-. I |
P {_

[VI (4] 30 30
Arriving Passenger Flows === mm = e Scale in ft.

Departing Passenger Flows = Departing Passenger Flows —f.

Roberto Roberti e-mail: roberto.roberti@dia.units.it 85



Terminal a due piani

R o o A T N T e e e " S S S

o 10 25 50 ARRIVALS R
Scale in ft. DEPARTURES s

ARRIVALS/ DEPARTURES

ﬂ%;__l L ' | H 00000000000 DODOOTDMO0D H
S £ P T P R
il o i - Li! = B

T & ?“EI;ZEHE G T maly ;i"j’j JELE {mrg@ |
L B T - . i

5 % J ol E 8 ! gl Emn U A= —= |
:I&I:m—dm | ﬁ gE' - ’Eﬁ:} mbga % 'Eﬁﬁh—_b O & 55 = r_‘DT.IE?Er :
: g _.-__t_:: o | &= ae) R i : i — p—} | |::;.i—|m e |
NS S R v E . —

el Departing Passenger Flows _p»I 0 20 50 ARRIVALS

Armiving Passenger FIOWS e Arriving Passenger Flows — -
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Numero di Stalli

u = fattore di utilizzazione (0 — 1)

N = numero stalli necessari

0-u m, = % di aerei del gruppo 1 che opera sull’aeroporto

T, = tempo di servizio del gate per I’aereo di tipo i

C = domanda richiesta all’aeroporto (Aerei/ora)

a = riserva
Domestic International

Aircraft Through flight Turnaround flight Turnaround flight

B-737, DC-9, 25 45 —_
F-28

B-707, B-757 45 50 60
A300, DC-10, 45-60 60 120

L-1011

B-747 — 60 120-180

Group Aircraft
S F-28, B-737
M B-707-320, A-300, L-1011, DC-10
L B-747 SP, B-747
LL B-747 11 (future aircraft)
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Handling

Servizi di handling:
 Le prestazioni rese ai passeggeri (biglietteria, accettazione, informazioni, etc.),

* Le prestazioni inerenti i velivoli (carico e scarico, pulizie, rifornimenti, guida al
parcheggio, etc.),

* Le prestazioni inerenti le merci (carico e scarico, stoccaggio, documentazione, etc.).
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Servizi di Rampa (1)

- guida dell’aereo all’arrivo o alla partenza negli spostamenti sull’apron;
- assistenza al parcheggio del velivolo;

- assistenza passeggeri in partenza, in arrivo o in transito;
- assistenza bagagli, merci, posta, carico e scarico aereo;

- trasporto dell’equipaggio;

- pulizie di bordo;

- climatizzazione della cabina;

- rimozione neve o ghiaccio e sbrinamento del velivolo;

- assistenza all’avviamento del velivolo;

- rifornimento del velivolo di carburante e acqua potabile;
- servizi di catering;

- eventuale manutenzione del velivolo.
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Servizi di Rampa (2)
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Servizi di Rampa (3)
\
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e'rV121 di Rampa (3)

T ullﬂl
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Servizi di Rampa (4)

— g
& -:E‘-‘_:-.--.‘Ff‘:‘r""' -
i AT l - . L " _'.-_

Roberto Roberti e-mail: roberto.roberti@dia.units.it




Servizi di Rampa (5)

™ conteiner
asonaulico

a) PASSEGGERI E MERCI

corilainer
- o pako!

containar
asronautico

b) SOLO MERCI
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Servizi di Rampa (6)
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Servizi di Rampa (7)
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Servizi di Rampa (8)

J'{ | ] | A5 peaitioned ATier -“ =
: . _ i A Air Conditioning
| | —rnf B Btk Cargo Door

=1 ) C Cargo Container Door
E(2) Electrical (2 Conneclions)
F{2)  Fuel (2 Conneclions)
H Hydraulic Connection
H.0 Potable Water

L Lavalory

MLG  Main Landing Goar

NG Mosa Gear NG -

O X—q

Oxygen
P(2)  Pneumatic Al Start (2 Connections)

u Upper Deck Exit Door
X Main Deck Passenger Door U —

v Fued Vent
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Servizi di Rampa (9)

TABLE OF AIRCRAFT GROUND HANDLING EQUIPMENT

IATA [ Pr—
TYPE OF EQUIPMENT wnsen | S | e | | | M
MAIN DECK LOADER aan 120 45 540 30 200
LOWER DECK LOADER a 8.5 a8 20.7 29 120
TRAMSPORTER 69 &5 35 228 15 55
AFCRAFT TOW TRACTOR (WIDE BODY) a0 28 o 3 20 TE
AIRCRAFT TOW TRACTOR
(HARROW BODY) BS 28 137 23 55
PALLET DOLLEY - SIDE LOADING
(END TOWING) W66 4.5 26 1.7 a0 55
PALLET DOLLEY - END LOADING
{SIDE TOWING) 868 a8 24 14.4 a0 5.5
&m ULD DOLLY 7] a0 246 20.8 as a0
COMNTAINER DOLLY 0gs, 40 1.8 72 22 45
BAGGAGE CART £43 as 15 53 i0 6.0
BELT CONVEYOR 925 78 0 15.0 1.0 7H
PASSENGER STAIRS (WIDE BOOY) 10.0 245 250 L0 122
CATERING TRUCK [WEDE BODY) 827 0o 25 228 4.0 122
AR COMDITIONING UMNIT 66 25 16.3 2.5 65
_L'_A'I'A'I‘GHT VEHICLE a7 68 25 183 g2 (1.
POTABLE WATER VEHICLE i) B85 28 163 22 B.O
ULD THANSPORT SEM-TRAILER
{4 PALLET) 060 16.0 2s 40.0 40 8.0
TUGS [RAMP TRACTORS) 968 25 13 6.5 1.7 2.5

The IATA Ramp Services and Equipment Group has developed the above table of dimensions for
typical aircrafi ground handiing equipment for use in producing the |ayoul of airport ferminal aprons,
Numerous medels of each type of ground handiing equipment are produced by many manufacturers
in at least a dozen countries. The dimensions provided should be considered as typical of each fypa
of equipment and should be used as a “nie of thumb” for general arpon planning purposes,
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Ingombri statici e dinamici (1)

NOSEGEAR 30°

WHEELBASE
MAIN GEAR

UNDERCARRIAGE
CENTRE

NOSE WHEEL ANGLE

NOSE WHEEL RADIUS

FUSELAGE CENTRE LINE

TURNING CENTRE (PIVOT POINT)

= LENGTH (L)

TURNING7/

RADIUS (R)*

WING SPAN (S)

\

CENTRE LINE THROUGH
UNDERCARRIAGE

Length Wing span Nose wheel Turning radius

Aircraft type (m) (m) angle (m)
A300B-B2 46.70 44.80 50° 38.802
B727-100 40.59 32.92 75° 21.90¢
B727-200 46.68 32.92 75 25.00¢
B737-100 28.65 28.35 70° 18.402
B737-200 30.58 28.35 70° 18.708
B747 70.40 59.64 60° 60.202
B747-400 70.67 64.90

B757 47.32 37.95 60° 27.902
B767 48.51 47.63 60° 36.002
BAC 111-400 28.50 27.00 65° 21,308
Caravelle 36.70 34.30 45° 29.002
Concorde 62.10 25.50 50° 30.10°
DC8-40/50 45.95 43.41 70° 29.202
DC8-61/63 57.12 43.41/45.2 70° 32.70¢
DCS-10/20 31.82 27.25/28.5 75° 17.80¢
DCY-30 36.36 28.44 75% 20.40¢
DC9-40 38.28 28.44 T8 21.40¢°
DC9-50 40,72 28.45 fiig 22.50°
DC9-80 45.02 32.85 75° 25.10P
DC10-10 55.55 47.35 65° 35.602
DC10-30 55.35 50.39 B5° 37.302
DC10-40 55.54 50.39 65° 36.002
L1011 54,15 47.34 60° 35.592
Vickers Viscount 800 26.10 28.60 50° 21.60%

a To wing tip
b To nose
¢ To tail
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Ingombri st ici (2

TURMIMG HAD DEPICJED
REPRESENT THEQRPAMCAL

GEOMETRIC TUR 70 AL

" == TLRAMING CENTER

==

:.;E -"\ mgmmﬂnu I
==
- ".

\

HE -
-

NOT COMSIDERED i THESE CALCLILATIONS
COMSLULT AIFLINE FOR OPERATING PROCEDURA
A3 MEASURED FROM OUTSIDE FACE OF TIRE.

STEERING R-1 R-2 N H—/ L] A5
FURRGLE [DR0) 1o m FT m FT N|Fm/ m FT m_ | FT m
5 16537 #fm | 1049 | %94 | 1940 | 551 NpFE | &0 ;8F | &3T | 2202| BT
o] 1203) 366 | 1614 ]| 402 | 1643 501 | 2ees | 899 ira.2 .= | 1885) 878
i) 855 201 [ 1367 | 417 | 1435 437 2052 ) 625 | waa | 46 | 167.7) 512
40 A 232 | Mrs)| 358 | 1202 61 | Ed] 858 | 1459 | 445 | 151.3) 480
45 BOF) 185 | 1009 31| NE6| ARG | 12| 2@ | 1361 | 415 | 1308 azz
4] L 14,5 AR.& 27 1570 328 | 15R% 483 | 1387 0.2 128.3 31
55 | R3] 111 775) 236 | woon| 306 [ 147 450 | 1E | ATE | 1198 366
&0 263 A0 6i6| ooe| 956 | 200 | wmn| 420 | nea | sz | nan| 344
65 173 53| 505 wvA| mal 276 | 1284| sma | 1158 ] 352 | wre] azs
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Configurazione dei parcheggi (1)

a) Taxi-in/taxi-out / / / / / / / ¢ Terminal building IR EY
(angled nose-in parking)

- - Parking limit line

Apron taxiway/
aircraft stand taxilane
b) Taxi-in/taxi-out (L LLL 7/ Teminalbuilding s s s s /27 7 7

(angled nose-out parking)

—h--——;ﬁ-—"i—--—'i--!--"""-- - = = — Parking limit line

Apron taxiway/
aircraft stand taxilane
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Configurazione dei parcheggi (2)

¢) Taxi-in/taxi-out LLL LS LR ) L
(parallel parking) [<1:L——‘<——>‘
/,ﬁ%-.\\ ’/,%’:% g, /,(/Di% .
v >- B
e - A - - — Parking limit line
; ’ ‘ {/ ~
’ ‘ -~ \\
o < o=l ~~Apron taxiway/

aircraft stand taxilane

d) Taxi-in/push-out LS LTSS Y g Temppibuliong f /.t

Apron taxiway/
aircraft stand taxilane

Roberto Roberti e-mail: roberto.roberti@dia.units.it

102



Dimensioni degll stalli e manovre (1)

. Push-out (f! in.) Taxi-out (ft,in.)
TLCT / Aircraft Group * w Area (mq) yid we Area ‘m¢
A A
i - ) . FH-227 103,1 115,2 1206 148,10 140,2 2119
e - - ) YS-11B 106,3 124,11 1347 171,0 149,11 2606
jerrecTve | x l % | A | R3 | R4 | RS | R6 BAC-111 1236 113,6 1423 1300 1386 1829
JURN ANGLL DC-92-10 134,5 109,5 1494 149,2 134,5 2037
61°64  |o1.35 33.11 122.26  [65.7) 09.27  189.29 11135
18.70 10.0 37.2 2.2 33.3 27.2) 33 EE B
DC-9-21,30 1494 113,4 1719 149,0 138,4 2093
- ) T T - 727 (all) 1732 128,0 2252 194,0 153,0 3015
ed i diagramnu dei minlmi spazi rlchiestl. 737 (all) 120,0 113,0 1378 1454 138,0 2037
(ad es. per il AB 300)~ c
5 B-707 (all) 172,11 165,9 2915 258,0 190,9 4999
70 7 T P B-720 156,9 150,10 2402 228,0 175,10 4072
l Fi ) | Rt e, DC-8-43,51 170,9 162,5 2817 211,10 187.5 4033
oo g e UL MO QUL i) R Tt D
60 HOSE 1H {TOW 0UTI 1 - i ' DC-8-61,63 207,5 168,5 3549 252,4 193,5 4958
| I PARALLEL ! E
(POWLR QUTY i L-1011 188,8 175.4 3361 2636 200,4 5362
E—— s P T RS T DC-10 192,3 1854 3620 291,0  210,4 6218
50 4SPANGLE 1L (TOW OUT) +— : : F
Sl \ : : B-747 241,10 2158 5298 3280 2403 8020
ol i i i “Including clearances of 20 ft wing tip to wing tip; nose to building: 30 ft. groups A and B; 20 ft,
40 = - groups C and D; 10 ft, groups E and F.
DISTANCE ! i ! *Including clearances of 20 ft to other aircraft and GSE, 45 ft.
DUT FROM - i N 1 ft = 0.3048 m.
TERMINAL- = i “Length and width are based on the largest dimension in the group of aircraft,
METERS 30 ! : ! Source: The Apron and Terminal Building Planning Report, prepared for the FAA by Ralph M. Par-
I 1 sons Company, Report FAA-RD-75-191, July 1975 (rev. March 1976}, and Planning and Design
SAKPLE i N . Guidelines For Airport Terminal Facilities, FAA Advisory Circular AC 150/5360-13, April 22, 1988.
PARKING : |t
AREA 1 il
20 1 A T
! i! p= %
1 1 2~ £ g
- i- z @ 28 8
10 i- t is 38 5
! i 58 5% 3
- - 5 g g E é
1 1 -8 ]
1 ! | — :
0 10 20 30 40 50 60 70 80 90 2
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Dimensioni degli stalli e manovre (2)

B

B=D *sen(A)-S

F=D *sen(A) — (a + R)

F & straight out taxi with the gircroft tuming
§?d the most critical distonce. Clecrance 8 is obtuined
trwhen a0 tum b initisted, ond is 4.5' more thon F,

1 5 4

ey C e

i1s.1 104
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Dimensioni degli stalli e manovre (3)

B AN e —
% N i

(&J&b %ﬁ)fé\ﬁ&uﬂuﬂ. 7
—~P=2*H-m
" I

5 } H.=(5/6) * a+ (L/5) +p + (al2)

—— —_ Y =

JiS M
SN {des
S i 2

R4 =(5/6) * a
B 2*R4—m=(53)*a—m

ﬁ _ o‘*b% (e teus #e-w%)

\{m—— 4 — 5 metri

p = 4 — 6 metri

e

—-—-——-—_———“-—__._-.___ :
-__*____.

3
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Analisi dinamica negli apron
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Funzione del terminal

CIRCOLAZIONE DEI PASSEGGERI
PROCESSING
SELEZIONE E ORGANIZZAZIONE DEI PASSEGGERI

E [I I II Departure Lounges o Security Check Points
nazionali internazionali nazionali mternaz ionali

I Ticket Counter Modules I Utility Space and Concessions %ik % % \7

-

* 1 e
rccossond  © ® @ 0 |0
ceeps foa d‘iif.‘ﬁii‘c‘i, =

|
| !
= |
Parking Area e ol bl
| r + S e T e P |
| Atrio partenze Atrio partenze !
| | | nazionali internazionali : |

i C 0
[

Passenger Flows Passenger Flows ; | Area recupero

g g If ! | |OCheck -in @ i : bagagli %

. : | | [ | L
Airport Terminal B Ao I Actio ]

| ! | i ! I
S .,_:f—f:::$—'+
THD (NI (N0 (MO 0N L ,
(E= |_. = ! ] |

| = e

A A SR ¢ v

Parcheggio]  Entrata [Parcheggio | Uscita  [Parcheggio]

e Passeggeri internazipmili : G = controllo biglietti H = controllo sanitario

Bagagli internazionali ai cancelli d’imbarco T = controllo di transito
— — — Passeggeri nazionali P = controllo passaporti S = controllo di
—--—- Bagagli nazionali C = controllo dogana sicurezza
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Spazi richiesti nei terminal

Domestic Terminal Space Facility

Space Required

Ticket lobby
 Airline operational
- Baggage claim
§{W#iﬁﬂg rooms
_ Eating facilities
 Kitchen and storage
. Other concessions
Toilets
Circulation, mechanical, and maintenance, walls

Total

 International Terminal Space Facility

per 100 TPHP, ( e/ )

(1000 ft*) (100 m?) TPHP = Tannual 365 1.2 1-1.3
1.0 0.95 12 , ’
4.8 4.57
1.0 0.95
1.8 1.70
L6 1.52
L6 1.52
0.5 0.48
0.3 0.28

11.6 11.05
242 23.02
Additional

Space Required

TPHP =1000-T, . .0,731

per 100 TPHP nnuale
(1000 f2) (100 m?)

Public health 1.5 142
Immigration 1.0 0.95

4 i;?:ﬂim (3); 3;3 milioni passeggeri /anno
 Visitor waiting rooms 1.5 1.42
§ Total 15 7.2
é;{:irculation._ baggage assembly, utilities, walls partitions 1.5 712
Total 15.0 14.24
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Livelli di

servizio (LOS)

Level of Service Standards
(m? per occupant)
A B C D E F

Check-in queue area 1.8 1.6 14 12 1.0
Wait/circulate 27 23 19 15 1.0
Hold room 14 12 1.0 0.8 0.6
Bag claim area 20 1.8 16 14 1.2
(excluding claim device)

Government inspection 14 1.2 1.0 0.8 0.6

Table 2. Interpretation of Level of Service (IATA).

Legend

Remarks

A

Excellent service: free flow conditions; excellent level of
comfort

B

High level of service: condition of stable flow: very few
delays

Good level of service: stable flow: few delays

Adequate level of service: condition of unstable flow:
acceptable delays

Inadequate level of service: condition of unstable flow:
unacceptable delays

Unacceptable level of service: condition of cross flows:
system breakdown
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Circolazione dei passeggeri (1)

TERMINOLOGIA
VELOCITA PEDONALE [m/s]: ¢ la velocita media con cui i pedoni camminano;

FLUSSO PEDONALE [ped/min]: numero di pedoni che transita in una sezione
nell’unita di tempo;

FLUSSO PEDONALE PER UNITA DI LARGHEZZA [ped/min/m]: flusso pedonale per
unita di larghezza.

DENSITA PEDONALE [ped/m?]: numero medio di pedoni per unita di area;
SPAZIO PEDONALE [m?/ped]: area media occupata da ciascun pedone;

PLOTONE DI PEDONI: gruppo di pedoni che viaggiano in gruppo in maniera
involontaria a causa per esempio di un controllo semaforico.
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Circolazione dei passeggeri (2)

Relazioni flusso — densita — velocita:

—1 * —1
Vped Sped Dped Sped / Mped

v = flusso pedonale (ped/min/m); S velocita pedonale (m/min) ; D densita pedonale
(ped/m?); M spazio pedonale (m?*/ped).

150

_____ e |
- = - Students {Navin, Wheeler) 150 ggenﬂnmmr;r(so(i?rﬂi)n) |
— 120— —— Commuters {Fruin) == == .- Mixed Usban {Ceding)
E ‘ = Shappers (Older} —_ cemmerenenennns Stttdents {Mavin and Wheeler)
T o~ -g 1 —— - —— Quter Range of Observation
& E LN
& 2, "~
R, -
s S
T T T | I T —
o 2 3 4 5 & 1 8 9 W0
25 _ Densitv (o/m?) - Space (m%/p)
— — - Shoppers (Older}
Commuters (Fruin) 25 PR
e Students (Navin, Wheeler) — — — Shoppers (Older)
207~ e = Quter Range of Observations Commusters (Fruin)
TRs 20— Stugents (Navin, Wheeler)
. L ? . ) — == Quter Range of Observations
i 15‘.“ . \..\ fas‘!;mquitg_gedﬂtqans
i N Ty T
\ H ‘/ .............................
10— ' ‘g. ————————————————————
# 1.0~
/. !' P _Slgwin_g_pt_&dein‘ians
0.5~ r s {7
; |
i
T N I ‘ [ \ | [ 1 T '—i—T"“—‘
25 50 10 125 150 1 2 3 4 5 6 7 8 3 1
Flow (p/min/m) Space (m?/p)
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Circolazione dei passeggeri (3)

,\\ ‘

| 0.50 m body depth

Cid

\\\\—- S

) 0.60 m shoulder breadth

(a} Pedestrian body ellipse

Pacing Zone ‘

Sensory Zone or |
Forward Space
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; - Circolazione dei passeggeri (4)

@ \ EXHIBIT 18-3. AVERAGE FLOW LOS CRITERIA FOR WALKWAYS AND SIDEWALKS
!

\ Q —n*v LOS Space (m%/p) Flow Rate (p/min/m) Speed (m/s) v/c Ratio

A > 5.6 <16 >1.30 <0.21
B >37-56 >16-23 >1.27-1.30 >0.21-0.31
WS C >2.2-37 >23-33 >1.22-1.27 >0.31-0.44
V -_—— D >14-22 > 3349 >1.14-1.22 >0.44-0.65
WO . HD E >0.75-1.4 > 49-75 >0.75-1.14 >0.65-1.0

F <075 variable <0.75 variable

EXHIBIT 18-4. PLATOON-ADJUSTED LOS CRITERIA FOR WALKWAYS AND SIDEWALKS

LOS Space (m?/p) Flow Rate? (p/min/m)
A > 49 £1.6
B >8-49 >1.6-10
C >4-8 >10-20
D >2-4 >20-36
E >1-2 > 36-59
F <1 >59

Note:
a. Rates in the table represent average flow rates over a 5- to 6-min period.

EXHIBIT 18-5. LOS CRITERIA FOR STAIRWAYS

LOS Space (m?/p) Flow Rate Average Horizontal Speed v/c Ratio
(p/min/m) (m/s)

A >19 <16 >0.53 <033
B >16-1.9 >16-20 >0.53 >0.33-0.41
€ >1.1-1.6 > 20-26 >(0.48-0.53 >0.41-0.53
D >0.7-1.1 > 26-36 >0.42-0.48 >0.53-0.73
E >0.5-0.7 > 3649 > 0.40-0.42 >0.73-1.00
F <05 variable <040 variable
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Circolazione dei passeggeri (35)

Table 4. Queueing LOS Standards (Source: Fruin)

a
Aver Ares Interpersonal e
LOS ‘emge .IN Spacing DQS_CI‘lptlcilIll _
m-/p1 m (ft) of Flow Conditions
(ft*/pr)
A =1.2 (=13) >1.2 (=4) Standing, circulation within
queueing
B 0.9-1.2(10-13) | 1.1-1.2(3.5-4) Standing, partially restricted
circulation
C 0.7-0.9 (7-10) 0.9-1.1 (3-3.5) Standing, restricted circula-
tion
D 0.3-0.7 (3-7) 0.6-0.9 (2-3) Standing without contact;
long term waiting discom-
fort
E 0.2-0.3 (2-3) 0.3-0.6 (1-2) Standing without contact,
crowd pressure
F <0.2 (=2) <0.3 (<1) Close contact. Uncomfortable
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Circolazione dei passeggeri (6)

Table 7. Typical Characteristics of Electrical Escalators (Fruin).

‘Width at Hip ‘Width at Tread Theoretical Practical
mm (in) min (in) Capacity (pr/hr) Capacity (pr/hr)
813 (32) 610 (24) 5,000 2,040
6,700 2F700b
1219 (48) 1016 (40) 8,000 4,080
10,700 5,400
a.90 ft/min Linear speed
b. 120 ft/min linear speed
Roberto Roberti e-mail: roberto.roberti@dia.units.it 115




Processing (Biglietteria)

¥ I I T I | I [ T CTicker
TICKET  AGENT DUTBOUND BAGGAGE DEVICE
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45— an?!_.’or Iov?numberafgates for ) S \[1( >11< AREA * \K TICKET COUNTER SUPPORT AREA >]j
i, =020 00 G AR — S :
40t e = :
, T ]
35 ,J, 2
l’ <
Transfer stations 13 e o—— et
and/or high number of gates _| = |
~ 30 per airline > 4
3 4 Rl
& g P |
8 25 — e Al7N
2 | fpArrmmmemea W e e g " M s
: : : 13
<20 " = Tl= — g 1 RE
- N R
7 -
15 : — e | B
I sl IE
1 ki . N
! i g
! =
5 | — | 2
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| | S [ | | | | | | | <
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Processing (Bagagli- partenza)
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Processing (Bagagli — arrivo; 2)

I

l

paxs  Odl-Load Chaern Dinvios B
Ané Lane Effioolive Clain .-_,:?:’E:ﬂ 18— Areas* for optimum configurations of:
Langt 40w ;
Wk A fixed shelf
Area 16} B round—sioping bed/remate feed
- " ga " tee—-g(liatubegﬁdirec: feed
o A po RO 154 tee a -shape alternating @ 75°
Ml ] A 14f—  (flat bedidirect feed)
| R B D oval—tlat bed/direct feed
o oval—sioping bed/remote feed
5 12— E teeand U-shape alternating @ 60°
e @ (tlat bed/direct feed)
= F 4 -shape fiat bed/direct feed
810
% a *Includes input section
@ of fat bed devices
i
=
o
61—
4
N
ol Linear meters of claim display —
50 100 | 150
. | || | 11| |
100 200 300 400 500
Linear feet of claim display
BT
Prin Yhew
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Processing (Bagagli — arrivo; 3)

CIRCULAR
REMOTE FEED SLOPING BED

FLOOMLEVEL &

FLATBED == ‘DIRECT FEED

Claimiﬁg' aréa (D00 sg 1)

18

16

14

12

10

I

Arsas* for optimumn configurations of:

fixed shelf

A

8 round—sloping bed/remote feed

tee—flat bed/direct feed

C tee and U-shape alternating @ 75

(flat bed/direct feed)

D oval—flat bed/direct feed

oval-—sloping bed/remote feed

E tee and U-shape alternating @ 60°
(tlat bed/direct feed)

F 4L -shape flat bed/direct feed

*Includes input section

of fiat bed devices

| | l —J18

|
Linear meters of claim display —.2
50 100 | 150
. | I T |

200 300 400 500
Linear feet of claim display
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Processing (Bagagli — arrivo; 4)
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Processing - Controlli di sicurezza (1)

Circulation Area
From Ticket Counters From Ticket Counters

Departing Passengers

0001001016,
[(© ©@O®

— ——

Uni-Queue Queueing System

Arriving Passengers
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Processing - Controlli di sicurezza (2)

EXAMPLE OF PASSENGER SEARCH BY WALK-THROUGH
MAGNETOMETER WITH HAND BAGGAGE SEARCH BY X-RAY SCANNER

’—-— Nearest Obslacle
||

wh i
oy
[
- o -— Bonth
Q“E“E : Magnalﬂmjﬂar l r o for Furthar Search
Sp ace I Y ‘ . a5 Necessary
Passenger ] I —1_ A D4
-————-—--)I Bat =3||| Table §1: : -
lﬁJ
12 5.4
3.0 s |-
el —— - (Dimensions in Melers
=
12
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Processing - Controlli di sicurezza (3)

Controllo di 1° livello — Raggi X Controllo di 1° livello — Raggi X
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Processing - Controlli di sicurezza (4)

Controllo di 2° livello — TAC Nuove Tecnologie - Sniffers

"
:
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Holdn;{,'q space - Lounges (1)
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Aircraft Type Model

Holding space -

Seat Capacity Range

Average Departure Lounge Size

CV-580: DC-9 -10; BAC-111;
YS-11-B; M-404; F-227B

B-737; B-727 -100; DC-9 -30;
CV-880

DC-8 -50; DC-8 -62; B-727
-200; B-727 -300; B-707 (all);
B-720

DC-8 -61, B-757
DC-10. L-1011, A300, B-767. MD11
B-747

High capacity
Wide body

40-80
Av. 60

90-110
Av. 100

120160
Av. 140
170-210
Av. 190
220-280
Av, 250
300-420
Av. 360
420500
Av. 460

640 sq ft
60 sq m

1080 sq ft
100 sq m

1500 sq ft
140 sq m

2050 sq ft
190 sq m

2690 sq ft
250 sq m

3870 sq ft
360 sq m

4950 sq f
460 sq m

2.3f Dimensione area partenze per tipo di aeroplano

13,000

Lounges (2)
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I
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7,000 —
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=
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| | | i | 1 | 1

FIG. 2.3h Zone d'attesa

e ———— ——

100 200 300 400 5
Seats required
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Holding space - ricreativi

100 T

el i 110
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40 -~
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20—
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Annual passenger enplanements (in miflions)
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| 1 | | | | H l |
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FIG. 2.3i Aree bar-ristorante FIG.2.3j Concessioni ed altri servizi
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Approfondimenti e Riflessioni

“Un esperto ¢ uno che conosce alcuni dei
peggiori errori che puo compiere nel suo
campo, e sa come evitarli.*

WERNER KARL HEISENBERG
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