
A AO 862 NATIONAL AVIATION FACILITIES EXPERIMENTAL CENTER ATL-ETC F/S 1/2
LOS ANGELES INTERNATIONAL AIRPORT DATA PACKAGE NUMBER 9. AIRPOR--ETC(U)

UCLASSIFIED

i.l......fllflfIIuIIIuIuuuuum
I-llElllEEElIE
*mullllllluu



_____________ I- ~ 111122

111 1
36

IIIIII~ *11112. 0

I1.I25 11111 NW1.6

MICROCOPY R1fOL UJIoN It (HR



''OS$NGw EE
INTERNATIONAL

~IR P0
DTA PACAE~~

0:&plT~RVM

"AM IltfRA M,

ELEJU 1im



DEPARTMENT OF TRANSPORTATION
FEDERAL AVIATION ADMINISTRATION

DATE April 29, 1980 NATIONAL AVIATION FACILITIES
EXPERIMENTAL CENTER @

IN REP.Y
REFER TO: ATLANTIC CITY NEW JERSEY 00400

suaJECT: Los Angeles Simulation Model Results

FROM: Program Manager, ANA-220

T0. 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 I 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

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.

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, 19A, 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
dded 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 sae
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.
Experiment 18A was performed using the same demand as experiment 11
(1982 demand) with departures rerouted to runway 24R when a queue of 4
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).

Attachment E lists a number of initial comparisons of experiment which
isolate particular improvement with their effect on either the delays or
travel time.

Attachment 7 includes the summary of annual delays calculated in a
annner similar to the yearly aircraft operations shown in Table 8 of

data package No. 5.
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ATTACHMENT B

DISTRIBUTION OF HEAVY DEPARTURES
1978 DEMAND

TABLE Z

TDZ TOTAL TOTAL TOTAL
DEPARTURES NORT-H SIDE CROSS-OvuS
(HEAVY) DEPARTURKS To-O sUm SimE

(H AVY) DUARTU VI
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10900 f 7

-1100 _ _ _ _ _ _ _ _ _ _ _

1200 IC ..
1300 /!/3_ _ __ _ _* i 1 4 0 0 _ _ _._ _,__ _. ......

0700 TO

uoom a''3€ Ye.
1300

UO T
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ATTACEMENT C

LOS ANGELES STAGE 2 DELAY EXPERIMEITS

A

LOS ANGELF INTERNATIONAL AIRPORT

AIRPORT IMPROVE TASK FORCE DELAY STUDIES



TABLE 3 9

SET 6 DENAND

EXPERI- RWY rfy tW RfY TOTAL
MENT ;Z41- QrL

18 A 71 )7 /05- _ 7 _ 313
D 4.7- /7/ 3o" 7 3 __.

(7 TOTAL_ _ _ ~ O _ _ _ 79
ANGI3) 13 /Z4 0 7d

18A 7 A' 7/ /7 / /7 33
D _ _ _ _ // 7 / _ _ _ 

_ _ _ _

ith A Z1* jI /f4 33
AND D £. /__, _ /__o 7127 1_0

0TOTAL i z4 /96_ _. _ _2r 78
. I T 70 or , /70 ___ ,

D _. /7/ 7,6 I" ._c_

TOTAL _ / 288

A D 62 /. f c 4,,
2MTOTAL f 34 0 -4_1 7,

Azs"__ 94 /.Z 3i9
37 ,P74 _____

TOTAL /J /a 2e 3

3 , / 7 __ 
/o .9 4 4 4

TOTAL 137 'Z17 234
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LAX - STAGE 2

EXPERIMENT NO. 1a (18L)

ObJective:

To assess delays to aircraft in. 1982 for the following runway
configuration in VFR I with. an improved ATC system scenario (198Z)
and improvement #10 (taxiways). 1 t8& tLnclud the

ARRIVAL RUNVY DEPARTURE RUNWAYS

243, 24L, 253, 25L 243, 24L, 252, 25T.

Related Comparison Experiments: K

Prior Experiment #11 is identica.l except for improvement #10
(t axiway improvements).
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LAX- STAZ 2

EXPERIMENT NO. 19A

Obiecti've,

To ases* delay* to aircraft z 198Z for the foUowing r uway configuratton
in VFR I with terminal expansion.

ARRIVAL RUNWAYS DEPARTURE RUNWAYS

Z4R. Z4L, ZSR. ZSL Z4R, 24L, ZSR, Z5L

Related Comuartsou Enertmeutso

Experiment #Z0 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 I with an improved ATC system scenario and
terminal expansion.

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

Related Co=pa-ison Emperiments:

Experiment #21 is identical except for remote parking for 20
aircraft at west end of airport in place of terminal expansion.

Prior Experiment #1 9 k is identical oxcept 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 I 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 in 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 Compaxison Experiments:

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

EXPERIMENT NO. 22A

Objective:

To assess the delay impact to aircraft in 1982 for the following
runway configuration in VYR I 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 Ezperiments:

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

- . - - . .
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LAX -STAGE 2

EXPE.IMENT NO. 25 (25A)

Ob ective:

To assess delays to aircraft in 1987 for the following runway
configuration in VFR I with an improved 1987 ATC system scenario
and 1982 improvements plus the satellite terminal and/or remote
parking for 20 aircraft (1987 improvemeut package). Experiment 025A is
with W3LAIUNWAYS 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 32

CLASS AND RUNWAY DEMAND DISTRIBUTION
FOR ARRIVALS AND DEPARTURES

EXPERIMENT NO. ~~

24R 24L 25R 25L T
NAME ITOTAL

ARRIVALS

CLASS 1 5 I s ______ ',3 __ ,___ ___,,>"_ _____

CLASS 2

i CLASS3 //l 0_ 2C 5-4

C.1ASS 3

f-sl4v" / )3 / 7

TOTAL

FDEPARTURES
CSS4 3 __

TOTAL A?.~. ~8 .~ .

DEPARTUR /77 2,S-7 23f I oz4ATRIAL[_ _ _ _
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TABLE 16

SET 7 DEMAND

EXPERI- RWY RWY RWY RWY TOTAL
MENT

A I C 7 0 1 9, ; r3

TOAL 16-"7 # J 0 " . 7 e

2 ,D __ 18_ _ _ 4/ o .426

TO TA L ,7 -A /_ ' 4 3 o 0 7 9
A c 0 207 J49

D 6 ___ z7Y +3 ____

TOTAL L927/ .Z7 0ol

A

D

TOTAL

A

D

TOTAL

A

*D

TOTAL

A

D

TOTAL
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LAX - STAGE 2

EXPERL2MENT NO. 23

Objective-

To assess the delay impact to aircraft in (198Z) 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 E erimens:

Prior experiment #2 is identical except for the closure of runway
25R for tunnel construction and a 1978 demand.
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LAXo 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 RUNWAYS DEPARTURE RUNWAYS

24R, 25R 24L, 25R

Related Comparison Experinents:

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

EXPER1fMZNT 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)
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ATTACHMENT D

SUMMARY OF 9XPERIHENT RESULTS FOR
TOTAL DELAYS AND TRAVEL TINES

LOS ANGEES INTERNATIONAL AIRPORT

AIRPORT IMPROVEMN~T TASK FORCE DELAY STUDIES
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TABLE 24
SUMMARY OF TRAVEL TINES

(MINUTES)

EXPERIMENT ARRIVAL ARRIVAL DEPARTURE TOTAL
AIRBORNE GROUND GROUND TRAVEL
TRAVEL TRAVEL TRAVEL TLE
TIME TIME TIME
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ATTACHMENT E

COMPARISON OF EXPERIMENTS

LOS ANGELES INTERNATIONAL AIRPORT
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ATTACHMENT F

SUMMARY OF ANNUAL DELAYS

TABLE 25

EXPERIMENT DEMAND ATC SYSTEM IMPROVEMENTS ANNUAL
SCENARIO DELAY

(HOURS)

17 1978 1978 NONE 37,991

27 1982 1982 1982 21,036

28 1982 1982 NONE 33,953

29 1982 1978 1982 33,150

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.)

34 1987 1978 NONE 419339 (EST.)
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