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Los Angeles Simulation Model Results for Stage 1
Experiments
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Enclosed is data package No. 6 for review by the Task

Force members. Data package No. 5 should accompany

this data package as a reference for the demand schedules
applied to the simulation model for the Stage 1 experiments.

Attachment A 1s a list of the Stage 1 and Stage 2
experiments. Attachment B contains the calibration of
the model which was redone to accomodate changes in the
model.

The Stage 1 experiments (gttachment C) are arranged in
sets to illustrate various comparisons requested by the
Task Force members. VRF and IFR weather conditions

have been separated along with each configuration
(westerly, easterly and night time operations). Each
experiment contains a description of the-objective the
runway configuration, the related experiments and a
summary of the results. A link mode diagram is included
to illustrate the alrfield changes noted in the experiment.

The results of the experiments are presented in the
following sets:

Set 1 - Experiments 1, 7, 7TA, 7B, 11, and 13
Set 2 - Experiments 2, 3, 8, 8a, 8B, and 12

Set 3 - Experiments 6, 9, and 16
Set 4 - Experiments 4, 10, and 15
Set 5 - -

Experiments 5 and 10A ,:_T;ijﬂfﬂ-w» ;V;//
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A plot of the comparison data is provided at the end of
each set of experiments.

The Los Angeles Stage 2 Delay Experiments are summarized
in Attachment D of this data package. Link mode diagrams

are included which depict the airport layout for the
experiment.

JOHN VANDERVEER
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i ATTACHMENT B

SIMULATION MODEL
CALIBRATION OUTPUT DATA

A. FLOW RATES

SEE HOURLY SUMMARY (TABLE 1) AND
B. DELAYS

QUARTER HOUR FIGURES 1 TO 5
C. TRAVEL TIMES

Los Angeles International Airport

Los Angeles
Airport Improvement Task Force Delay Studies




Time

1800-1900
1900-2000
2000-2100

Time

1800-1900
1900-2000
2000-2100

Time

1800-1900
1900-2000
2000-2100

Table 1

Hourly Comparison of Output Data
for Simulation Model Calibration

Arrival
Flow Rate
Data Model

48.5 (0.52)

33.5 (0.52)
36.3 (0.82)

50
34
39

Average Arrival
Air Delay
(minutes)

0.55- | 1.19 (0.42)
0.74 | 0.71 (0.07)

Departure
Flow Rate
Data Model

51 }45.8 (0.63)
53 554 (1.17)
52 [51.8 (1.22)

Average Fix to
Threshold Iravel Time
(minutes)
Data Model (S.D.
9.69|1c.04 (0.95)

9.7519.7€ (0.96)

0.57 t 0.62 (0.09)

Average Arrival Average Departure
Threshold to Gate Gate to Roll

Travel Time (minutes)Travel Times (minutes)
Data Model (S. D.

3.96| 3.63 (0.13)
€1 (0.20)

[
1]
Y
w

8.82/10.08 (1.01)

10.93{12.43 (1.11)

8.63| 8.24 (0.46)
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ATTACHMENT C

RESULTS of LAX STAGE 1 DELAY EXPERIMENTS

LOS ANGELES INTERNATIONAL AIRPORT
LOS ANGELES

ATRPORT IMPROVEMENT TASK FORCE DELAY STUDIES
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TABLE 3 .

2 INDEX of STAGE 1 DELAY "

E . EXPERIMENTS SUMMARY OF RESULTS

, @ : w EXPERIMENT NO. (TRAFFIC FLOW) PAGE '
§ 1 4 1 - (Westerly) 22
2 5 7 " 25
1 2 6 TA " 27
1 £ g 7B " 28
' 5 11 " 30
6 9 11 (rerun) " 32
7 10 13 " 3y
11 2 " 38
! 9 12 2 (modified demand) " 9
? 10 1 g " " 1
11 1L " " 43
12 15 8a " " iy
1 16 8B " " 45
1 17 12 1" " u7

15 18 4 (Night Time) 55
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LAX -~ STAGE 1
1 EXPERIMENT NO. 1
Objective:
To obtain baseline delay estimates for the following runway
configuration in VFR~-1 for 1978 demand.
fl ARRIVAL RUNWAYS DEPARTURE RUNWAYS §
* i
24R, 24L, 25R, 25L 24R, 24L, 25R, 2SL ]
Related Comparison Experiments: 'J
Calibration was performed using this configuration ("A") 1
Experiment 7 uses configuration "A" with 1982 demand. ;
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LAX - STAGE 1

EXPERIMENT NO. 7 (7a)(7B)

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand. (+5%)(+15%)

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment 11 is similar with an improved ATC system scenario
(1982) and the 1982 near-term improvements.

Prior Experiment 1 is similar for the 1978 demand.

S e A e s AL s balon e
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LAX - STAGE 1

EXPERIMENT NO. 11

Qbjective:
To assess delays to aircraft in 1982 for the following runway

configuration in VFR 1 with an improved ATC system scenario (1982)
and the 1982 pnear-term improvements.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Experiment 13 is identical less improvements #2 (high-speed
taxiway off runway 25L) and improvements #3 (strengthening
of the Sepulverda tunnel).

Prior Experiment 7 is similar without the noted improvements
and a 1978 ATC system scenario.

Prior Experiment 1 is similar without the noted improvements
and a 1978 demand and a 1978 ATC system scenario.
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LAX - STAGE 13

EXPERIMENT NO. 13

Objective:

To assess the delay impact to aircraft in 1982 for the
following runway configuration in VFR 1 with an improved(1982)
ATC system scenario and the 1982 near-term improvement less
improvement #2 and #3.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

‘24R, 24L, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

Prior Experiment 11 is similar except improvements #2 and
#3 are included in run.
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’ LAX - STAGE |

EXPERIMENT NO. 2

Objective:
To obtain baseline delay estimates for the following runway configuration in
IFR 1 for 1978 demand.

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

Related Comparison Experiments:

Experiment 8 is identical except for a 1982 demand. Experiment 3 is similar
with IFR 2 weather conditions ( restriction on arrival runway use).
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LAX - STAGE 1

EXPERIMENT NO. 3

ObJective:

To obtain baseline delay estimates for the following runway
configuration in IFR 2 with 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 25L 24L, 25R

.

Related Comparison Experiments:

RN d

’ Prior Experiment 2 is similar except for IFR 1 conditions.

e dm
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1 LAX ~ STAGE 1

EXPERIMENT NO. 8

Objective:

To obtain baseline delay estimates for the following runway
configurations in IFR 1 for 1982 demand.

B To obtain delay estimates for 1982 with no improvements to
the airport.

. ARRIVAL RUNWAYS DEPARTURE RUNWAYS E

24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

o Experiment 12 is identical but with an improved ATC.systeul(1982) é
1 scenario and the 1982 near-term improvements. _

i Prior Experiment #2 is identical except for a 1978 demand.
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LAX - STAGE 1

EXPERIMENT NO. 12

Objective:

To assess delays to aircraft in 1982 for the following runway
configuration in IFR 1 with an improved ATC system scenario (1982)
and the 1982 near-term improvements.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 24L, 25R, 25L 24L, 25R

Related Comparison Experiments:

Prior Experiment #8 is similar except for the noted improve-
ments and a 1978 ATC system scenario.
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LAX - STAGE 1

EXPERIMENT NO. 6

Objective:

To obtain baseline delay estimates for the following runway
configuration in VFR 1 for 1978 demand for east operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L

Related Comparison Experiments:

Experiment #9 is identical except for the 1982 demand.
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LAX - STAGE 1

EXPERIMENT NO. 9

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand for east operatioms.

To obtain delay estimates for 1982 with no improvements to
the airport for east operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L

Related Comparison Experiments:

Experiment #16 is identical except for near-term improvements
#5, #7, and #8 and a 1982 ATC system scenario.

Prior Experiment #6 is similar with a 1978 demand.
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LAX - STAGE 1

EXPERIMENT NO. 16

Objective:

To assess delays to aircraft in two of the following runway
configurations in VFR 1 with near-term improvements #5, #7,
and #8 for east operations and a 1982 ATC system scenario.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS |

6R, 6L, 7R, 7L 6R, 6L, 7R, 7L P &

Related Comparison Experiments:

Prior Experiment #9 is identical except for noted improvements
to the airport and an improved ATC system scenario.
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LAX - STAGE 1

EXPERIMENT NO. 4

Objective:

To obtain baseline delay estimates for the following runway
configuration in VFR 1 for 1978 demand for nighttime
operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Experiment 5 is identical except for IFR 1 weather conditions.

Experiment 10 is ident;cal except for 1982 demand.
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LAX - STAGE 1

EXPERIMENT NO., 5

Ob j ective:

To obtain baseline delay estimates for the following runway configuration in
IFR1 for 1978 demand.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Experiment # 10A is identical except for the 1982 demand.




LAX - STAGE 1

EXPERIMENT NO. 10

Objective:

To obtain baseline delay estimates for the following runway
configurations in VFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Experiment 10A is identical except for IFR 1 weather conditions.

Experiment 15 is identical except for near-term improvements
#5 and #7 and an improved ATC system scenario.

Prior Experiment 4 is identical except for 1978 demand.

o limtin e e
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LAX - STAGE 1

EXPERIMENT NO. 104

Objective:

To obtain baseline delay estimates for the following runway
configuration in IFR 1 for 1982 demand.

To obtain delay estimates for 1982 with no improvements to
the airport.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Prior Experiment 5 is similar with a 1978 demand.
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LAX ~ STAGE 1

EXPERIMENT NO. 15 ]

Objective:

To assess delays to aircraft in 1982 for the following
runway configuration in VFR 1 with an improved(1982) ATC
system scenario and near-term improvements #5 and #7
for nighttime operations.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

6R, 7L 24L, 25R

Related Comparison Experiments:

Prior Experiment 10 is similar without the noted improvements.
and an improved ATC system scenarion.
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ATTACHMENT D

LOS ANGELES STAGE 2 DELAY EXPERIMENTS

LOS ANGELES INTERNATIONAL AIRPORT

ATRPORT IMPROVEMENT TASK FORCE DELAY STUDIES




LAX - STAGE 2

EXPERIMENT NO. 18

e e -

Objective:

‘ 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).

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

24R, 241, 25R, 25L 24R, 24L, 25R, 25L

Related Comparison Experiments:

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

EXPERIMENT NO. 19A

Qb jective:

To assess delays to aircraft in 1982 for the following runway configuration
in VFR 1 with terminal expansion.

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

Related Comparison Experiments:

Experiment #20 is identical except for an improved ATC system scenario.
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LAX - STAGE 2

EXPERIMENT NO. 20

Objective:

To assess delays to aircraft in 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 parking for 20
aircraft at west end of airport in place of terminal expansion.

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

EXPERIMENT NO. 21

Objective:

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 Experiments:

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 a 1978 demand.




LAX - STAGE 2

EXPERIMENT NO. 22A

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 Sepulveda Tunnel with a dual taxiway system
around satellite 4.

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

Related Comparison Experiments:

Prior Experiment #22 is identical except for a dual taxiway system




71

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 tunnel construction and a 1978 demand.
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1LAX - STAGE 2

EXPERIMENT NO. 25 (25a)

Objective:

To assess delays to aircraft in 1987 for the following runway
configuration in VFR 1 with an improved 1587 ATC system scenario
and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft (1987 improvement package). Experiment #25A is

vith gRed RS R A 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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LAX - STAGE 2

EXPERIMENT NO. 24

Objective:

To assess the delay impact to aircraft in 1972 for the following
runway configuration in IFR 1 due to the runway closure of 25L
during work cn the Sepulveda Tunnel

DEPARTURE RUNWAYS

ARRIVAL 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.
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LAX - STAGE 2

EXPERIMENT NO. 26

Ob jective:

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
24R, 24L, 25R, 25L

DEPARTURE RUNWAYS
24L, 25R

Related Comparison Experiments:

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







