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DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

oATE  April 29, 1980 NATIONAL AVIATION FACILITIES i
— ' EXPERIMENTAL CENTER
REFER TO: ATLANTIC CITY, NEW JERSEY 08408

SUBLECT: Los Angeles Simulation Model Results

FROM:  Program Manager, ANA-~220

To:  Frank Jones, AWE-530

Enclosed is data package No. 9 for review by the Task Force members.
Data package No. 8 was presented at the last meeting of the Task Force
on January 30, 1980.

Attachment A is a list of the Stage 1 and Stage 2 experiments. Link .
- node diagrams for the airport are included showing the present and
near term improvements.

Attachment B shows the distribution of heavy aircraft departures for 1
the 1978 demand. This information was requested by the task force

since the last meeting, and reflects the fact that there is a higher
number of heavy aircraft departures in the morning hours as compared
to the early afternoon.

at n ke i

Attachment C contains the. results of the Stage 2 experiments. The
results of the experiments are presented in two sets (sets 6.and 7
representing a continuation of the results presented in data package
No. 7).

Set 6 - Experiments 18, 18A, 194, 20, 21, 22, 22A, 25, and 25A.
Set 7 - Experiments 23, 24, and 26.

Set 6 of the Stage 2 experiments deals with the VFR-1 weather conditions
during westerly flow of traffic. The demand for each experiment
(aircraft schedule) is shown in Table 3. One experiment (18A) has been
ddded to the Stage 2 to permit the comparison of the dual taxiway
improvement before and after tunnel construction. Experiment 18 was
exercised (without tunnel improvements) in two cases. One with the same
demand as experiment 7 (1982 demand) and then repeated with the departures
rerouted to runway 24R when a queue of 4 built-up on runway 25R. i
. Experiment 18A was performed using the same demand as experiment 11
(1982 demand) with departures rerouted to runway 24R when a queue of &
built-up on runway 25R.
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Set 7 of the Stage 2 experiments deals with the IFR weather conditions
during westerly flow of traffic. The demand is shown in Table 16 for
the experiments.

Attachment D is a summary of experiment results for total delays and
travel time accumulated during the time frame the experiments were
simulated (0700 to 1500). (The computer output generated data for the
' last hour (1500 to 1600) as a clean-up time for the simulation which
\ had no demand for that hour).

i Attachment E ligts a number of initial comparisons of experiment which
2 isoclate particular improvement with their effect on either the delays or
\ travel times.

! Attachment ¥ includes the summary of annual delays calculated in a

manner similar to the yearly aircraft operations gshown in Table 8 of
data package No. 5.
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ATTACHMENT B

DISTRIBUTION OF HEAVY DEPARTURES

1978 DEMAND
TABLE 2

DEPARTURES
(HEAVY)

[~




o bR 1

M ey

ATTACHMENT ¢

LOS ANGELES STAGE 2 DELAY EXPERIMENTS

LOS ANGELES INTERNATIONAL AIRPORT

ATRPORT IMPROVEMENT TASK FORCE DELAY STUDIES
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SET 6 DEMAND

e [ T | = | = | o= |
/8 7/ 17 /05~ /170 F¢3
42 /71 135" 73 4724
A(o::zﬂ) TOTALY /1 3 /88 240 248 749
BAL *} 72/} 17 105~} /7o F€3
25 /7 /23 9/ 428
() |TOTAL]  9¢ /134 | 298 24/ 787
194 72 [+ 73 /G 3¢3
AND 52 /72| /30 72 3.2§
20 |TOTALL 24 18€ | 223 25°C 78 9
2 70 /8 /05" /70 3¢3
| 42 /7/ /35~ 76 | #2¢
oLl //2 /89 240 298 | 7679
23 75" 7R 0 /19& 363
AND 29 /X 0 235 42<
22A|TOTALL /24 234 0 43/ 78
25 96 i€ &4 /23 367
37 /24 /€4 /67 432
totaL| 423 /90 | 246 | 230 | &0/
257 7 (8 89 /25 380
36 /23 /€8 /09 444
TOTAL} /34 /1?27 57 | 234 820
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LAX - STAGE 2

EXPERIMENT NO. 18 (18a)

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario (1982)
and improvement #10 (taxiways). Experiment l8A includes the

near Cerw improvemsats.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

248, 24L, 2SR, 2SL 24R, 24L, 2SR, 2SL .
Related Comparison Experiments: P

Prior Experiment #11 is identical except for improvement #10
(taxiway improvements).
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LAX - STAGE 2

EXPERIMENT NO. 194

Ob jective:

To assess delays to aircrﬁt in 1982 for the following runway configuration
in VFR | with terminal expansion.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
P e w}
’ 24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment #20 is identical except for an improved ATC system scenario.

ot LYY
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LAX - STAGE 2

EXPERIMENT NO. 20

Objectives
To assess delays to aircraft im 1982 for the following runway

configuration in VFR 1 with an improved ATC system scenario and
terminal expansion.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment #21 is identical except for remote parkimg for 20
aircraft at west end of airport 1ia place of terminal expaansion.

Prior Experiment #19a is identical except for 2 1978 ATC system scenario: ~ ?
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LAX - STAGE 2

EXPERIMENT NO. 21

Qb jective:

To assess delays to aircraft in 1982 for the following runway
configuration in VFR 1 with an improved ATC system scenario and
remote parking for 20 aircraft.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Eeriments:

Prior Experiment #20 is identical except for remote parking for
20 aircraft at west end of airport inm place of terminal expansion.
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LAX - STAGE 2

EXPERIMENT NO. 22

Objective:
To assess the delay impact to aircraft in (1982) for the following

runway configuration in VFR 1 due to the runway closure of 25R
during work on the Spulveda Tunnel.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
24R, 24L, 25L 24R, 24L, 25L

Related Comparison Experiments:

Prior Experiment #1 is identical except for closure of 25R for
tunnel constructionand a2 1978 dewmand.
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LAX - STAGE 2

EXPERIMENT NO. 22A

Objective: 7
To agsess the delay impact to aircraft in 1982 for the following

runway configuration in VFR 1 due to the runway closure of 23R

during work on the Sepulveda Tunnel with a dual taxiway system
around satellite 4.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
24L, 24R, 25L 24L, 24R, 25L

R@dated;Comqgarison.gggerun@nts:

Prior Experiment #22 is identical except for a dual taxiway system
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LAX - STAGE 2

EXPERIMENT NO. 25 (254)

Objective:

To assess delays to aircraft in 1987 for the following runway
configuration in VFR 1 with an improved 1987 ATC system scenario
and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft (1987 improvement package). Experiment #25A is

vich SRttt RSB UNWAYS | DEPARTURE RUNWAYS
24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Prior Experiment #11 is identical except for the improvements
from 1982 to 1987 and the 1987 demand.
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TABLE 15

CLASS AND RUNWAY DEMAND DISTRIBUTION
FOR ARRIVALS AND DEPARTURES

EXPERIMENT NO, Zéﬂ

32

m Y 24R 24L 25R 25L TOTAL
ARRIVALS
Gassty /9 /3 29 FEe L3
CLASS 2 ST 40 57 &/ 2/€6
Gy | /7 / 2 2¢ S
sl € ¢ / /3 24
TOTAL 98 &8 &7 /25~ | 380
DEPARTURES
\Pizavn | © 42 S57 /7 /78
Pz, | 4 86 /02 SE | 24
1Rl | 28 / 6 26 §/
Riben| £ o / /2 24
TOTAL 38 /29 /68 /09 N aaa
AAg:IVLL :
Tngﬁgm /36 /27 257 234 F24
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TABLE 14
SET 7 DEMAND
EXPERI1- RWY RWY RWY RWY rorAL_’
- 24 R 24L 25K 25°L
A v¢7 o) 0 /26 363
23 0 /9/ 0 ‘235" 424
TOTALl /47 /?/ 43/ 787
A | 74 (o} /89 o 363
2410 o /85~ 24/ o 42¢
TOTAL| /74 /85 430 o 7é9
Al ¢z 0 0 207 | 3¢9
26| o 6 /6( 27/ o 432
TOTALL /6 R 16/ | 27/ 207 | 82/
A
D
TOTAL
A
D
TOTAL
A
‘D
TOTAL
A
D
TOTAL
{




LAX - STAGE 2

EXPERIMENT NO. 23

Objective:
To assess the delay impact to aircraft in (1982) for the following

runway configuration in IFR 1 due to the runway closure of 25R
during work on the Sepulveda Tunnel.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 25L 24L, 25L

Related Comparison Experiments:

Prior experiment #2 is identical except for the closure of runway
25R for tumnel construction and a 1978 demand.
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LAX - STAGE 2

EXPERIMENT NO. 24

Objective:

To assess the delay impact to aircraft in 1942 for the following
runway configuration in IFR 1 due to the runway closure of 25L
during work on the Sepulveda Tunnel

ARRIVAL R U'NWA.YS DEPARTURE RUNWAYS

24R, 25R 24L, 25R

Related Comparison Experiments:

Prior Experiment #2- is identical except for the closure of runway
25L for tunnel construction and a 1978 demand.

AP 3

e,

.
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LAX - STAGE 2

EXPERIMENT NO. 26

Objective:
To assess delays to aircraft in 1987 for the following runway
configuration in IFR 1 with an improved 1987 ATC system scenario

and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft. (1987 improvement package).

ARRIVAL RUNWAYS DEPARTURE RUNWAYS
24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

Prior Experiment #12 is identical except for the improvements
from 1982 to 1987 and the demand. (1987)




r
Q
: 3
.

3 Vaon Jn-NVTE
B . v U AL ' ZNEEL 3 A" A" 4 T ¢V U U v v v v vy L 20 3 v U v v v v v v ¥V vV v v v Vv v v v éid“'c*
oty AN ¢ 0 | 5 0'0 1°'t 0'0 0'0 0'0 O°'¥ 67 0°'0 0 T 9T 0°'0 0°'0 Z'CT 0'0 0°0 O0°'°V 00S1-00¢1
[V 1} a'e o ot 0'0 0°‘z 0°'0 0°0 0°0 0°'0V £°'T 0°0 0 | &4 9y 0°0 0°'0 f£°'¢. 00 00 CT° 00 1-00£13
1°£ 'y £ | & 0'0 £°'9 0'0 0°0 0°'0 ¢'6 £'T 0°'0 | & 1 ¥'y 0'0 0°'0C t1'8 0°'0 0°'0C 9 00£1-00C¢
23 4 1°c 00 1° 0'0 ¥'¥ 0°0 0°0 0'0 4'S ('T 0°0 1 | 84 't 0°'0 0°'0 O0°'f 0'0 0'0 S° 00Z1-0081

13 | 8l 4 AR 00 ' 0'0 8°'t 0°'0 0'0 0°'0 0'5c o0°'Z 0°'0 0 | & 9t 0°0 0°'0 ‘T 0°0 0°'0 O° 0011-000%
¢ Faa 4 (=3 § | £ o vy 0'0 0°'0 0°'0 4% 9 0'0 1 | & ¥'1 0'0 O0'0 &'t 0'0 0°0 T° 00071-0064
£'r 6°1 <t [ A 0‘0 ¢°'Ff 0'0 0'0 0'0 £°'S S'T 0°0 T | 8 8y 0‘0 0'0 £°T 0°'0 0°'0 Z°t 0046 -008
£ [ &4 o0 2° 0'0 JI'1 0°'0 0°'0 0°0 S*'t1 00 Z* | L 0'0 0°‘0 T° 0'0 0°0 O° 008 -~-00¢
AV AV aONDd 1IN0 SyD MGE ¥ST W MeE NI S¥) T NGES WZ Y
. ERD| MY AMN  IXUL AMY 101 AMY  AMN  AMY  AMN AMY AN IXVL AMN 101 AMY  AMN AR ARY  ARMY ANy k2D Y
SAUY N IDUNINY SINNLNYAID STYAINYY
WLOL INYND SAVTIIT 39UNINYG
. . S AT e ———g g ey~ e e e e e et e Y= P02
cl' e L6°F 0511 ras4 0°Cy L'¥Y 0°0 0°0 O0°0 ¥'9C £°B1 0°0 0'¢ 0‘gy 0°0C 0°0 0°0C O'¥Z 0°'0 0°0 0°9Z 00CI-0001
g.'ct 66°F 80wt 1's 0°'GG 1°09 0°0 00 0°0 9*4% 507 0°0 t A4 O'1Y Z°'E¥ 0°0 0'0 ZT°¢Z 0'0 0°0 0°9? 0ov1-00Lt
~ [V 8 ) [ CO'¥L s 1 E'E~ 0°99 £°'T9 0°0 0°0 0°0 <£°0¥ 0°CC 0‘'o 0°2- 0°4F 0°L¥F 0°0 0°'0 0°'¥Z 0°0 0°0 0°EZ 00£1-0021
AR ] P 6v° 11 ¥*T~ 0°CS 9°'0% 0°0 0°'0 O0'0 (°CE 6°'£71 0°'0 0'T- 0°09 0°6S 0°0 0°'C O°¢f 0°0 0°0 0°'ST ooz1-0011t
ov*8 a0'd [ AR R 1 b2~ 0°'6F 9°9Y 0'0 0°0 0°'0 9'BZ 0°81 0°'0 o°t 0°9S 0°¢S 0°0 0°0 0°'Zf 0°0 0°0 0°SZ 0011-0001
~ bbb FO°Y £9'0t 8't 0°GS B°85 0°0 0°0 0°0 J°%f £°'f£C 0°0 [ A 0°'8f ¥'OE 0°0 0°0 ¢°9Z 0°'0 0°0 0O°C! 0001-006
[6°8 00 50°11 g8'c~ 0°'G9 Z°'Z% 0°0 0°'0 0°'0 8°'9f ¥'GC 0°0 €°CT- 0°L¥ L°'¥¥y 0°0 0°'0 (£°TZ 0'0 0°'0 0°'TT 006 -008
B LG IS 54 606 &*v- 0°'B¥ I°EY 0°0 0°'0 0°0 T'4Z o'st 0'0 £~ 0°‘OF £'4Z 0°'0 0°'0 (°%1 0°0 0°0 0°'Et 008 -00¢
~ J104 JIVO 0L HSINHL INVH R[N -F A | TN | 14 ANUN IeZ NST  WZ ¥vl
01 1Y HSINHL 01 X1J J1a ~31 10L AMN  AMY AN AMY  AMY AMY 414a -30 101 AMY AR ANN  ARY  AMY  ANY MWIL
SINEL YIAUML 39YNINY SIUNLYVIIT SYATHNY
-~ SILIVY M0 F9V¥INY
dNT W0l SZX=31N 9ZX=G3IHIS V=9I3INOD 1441£68=438 (8=GNYH3IQ 9z J4X3 X¥1
- 0z T4Vl
)
1
] 1
Y
f
! .

R




ATTACHMENT D

SUMMARY OF EXPERIMENT RESULTS FOR
TOTAL DELAYS AND TRAVEL TIMES

LOS ANGELES INTERNATIONAL AIRPORT

AIRPORT IMPROVEMENT TASK FORCE DELAY STUDIES
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TABLE 24
SUMMARY OF TRAVEL TIMES
(MINUTES)
EXPERIMENT) ARRIVAL ARRIVAL DEPARTURE TOTAL
AIRBORNE GROUND GROUND TRAVEL
TRAVEL TRAVEL TRAVEL TIME
TIME TIME TIME
1 407¢. 7 /5°28. 6 SE770 | 1/282.87
7 4027 /€03.¢ 5¢s7.3 | 13215 &
(| 37970 /5014 | 28013 |19/00.2
13 38281 /§16.7 £3at.0 | /0742.8
| (aeb )| 372558 /6 2%.8 5s348.7 |/0757.3
_méﬁé'ﬁ) 3747.7 /€29.1 s1725:2_|70532.0
/94 3822¢ /5B6% S57/57.4 |/10560.+
e | 44034 | 2y08. 9082,/ | 155094
224 | 49443 | 27013 90004 |ISSK S
15 3709,/ /FSZ./ 3572.3-| 8¢€9/5
2 7¢69.6 /5484 5577./ |/14755 17
' 8 £323.% /1577.7 SS68,) | 15#7.7
R SHas8 | /6¢4.8 | saeds 12574
(aizea)| 86262 7900.3 | 135975 | 3¢557.5]
24 43924 | /57¢.8 #+o/04 | 9919.4
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ATTACHMENT F

SUMMARY OF ANNUAL DELAYS
TABLE 25
4 EXPERTMENT DEMAND ATC SYSTEM IMPROVEMENTS  ANNUAL
SCENARIO DELAY
(HOURS)
17 1978 1978 NONE 37,991
27 1982 1982 1982 121,036
28 1982 1982 NONE 33,953
29 1982 1978 1982 33,156 —.
30 1982 1978 NONE 39,630
31 1987 1987 1987 13,496
32 1987 1987 NONE 21,728 (EST.)
33 1987 1978 1987 21,188 (EST.)
3% 1987 1978 NONE 41,339 (EST.)







