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1.0 INTRODUCTION 

The Flight Procedure Standards Branch received track data generated by a United Airline's B7 4 7-400 flight 
simulator based in Denver, Colorado. These flight tracks were to Runway 28R at San Francisco 
International Airport (SFO), utilizing a 3° offset localizer directional aide (LDA) with glideslope. 

Various computer analysis tools were customized in order to display the approach data in a way that could 
help analyze several aspects ofthe proposed approach procedure. Tables 1 and 2 show summaries ofthe 
track data. Appendix I contains plots of all 2 9 tracks that were relevant to this evaluation, but excludes 
tracks used for calibration or overshoot experiments. The track plots in Appendix I displays information 
such as: ground track, bearing, runway, indicated airspeed, maximum bank angle, missed approach point, 
altitude above ground, wind direction and velocity, and overshoot data. Appendix II contains an Airline 
Pilots' Association (ALPA) report which describes the methodology used to generate the B747-400 flight 
track data. 

2.0 METHODS 

A total of 119 tracks (including 29 approaches) were logged during the 3 days of flight simulator tests. 
According to the ALP A methodology information contained in Appendix II, the simulator testing was 
conducted on October 23-24, 1997, and an additional day close to the first two days. 

In addition to the "Approach Runs" (APP's), there were two other types identified as "Test Calibration 
Runs" (TCR's and "Overshoot Test Runs" (OTR's). Table I summarizes the number of runs per day and 
type. 

TCR OTR APP TOTAL 
DAY! 4 14 13 31 
DAY2 3 3 16 22 
DAY3 1 65 0 66 

TOTAL 8 82 29 119 

TABLE 1. FLIGHT SIMULATOR TRACKS CATEGORIES 

The approach tracks were processed by the Federal Aviation Administration's Airspace Simulation and 
Analysis for TERPS (ASAT) computer system, making use ofthe flight simulator track display 
capabilities ofthe system. However, the system had to be modified in order to handle this specific data 
format. 

The ASAT is capable of displaying various flight simulator data formats. The data famished had a 
different structure in two aspects: 

• the sequence ofthe parameters logged, and 
• each run was logged on 2 files, containing different parts of the required data. 

The data input section was modified to handle the new data format. In addition, information was added to 
the track display which showed the duration and distance of any runway centerline overshoot, as well as 
bearing (magnetic) for the relevant parts of the track. 
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Table 2 displays the SFO.OUT ASAT output data file which is a summary ofparameters related to runs 
that resulted in runway centerline overshoots of 50 feet or higher. 

Track File Name Max Os 
Feet 

Range 
Start 

Os50Ft 

Range 
End 

Os50Ft 

Time 
Start 

Os50Ft 

Time 
End 

Os50Ft 

Range 
At 

Os50Ft 

Time 
At 

Os50Ft 

Wind 
Deg@Kts 

DAY1\B74R7404.RD1 265 11824 4169 5851.8 5879.0 7655 27.2 49@12 

DAYI\B74R7410.RDI 75 8322 6522 13119.6 13126.0 1800 6.4 52@13 

DAYI\B74R7511.RDI 116 9374 5490 12653.3 12666.9 3884 13.6 49@12 

DAYI\B74R7613.RDI 84 8297 5466 14654.5 14664.9 2831 10.4 129@0 

DAYI\B74R7614.RDI 150 9522 5906 14948.0 14960.8 3616 12.8 52@13 

DAY2\B74R0103.RD1 85 8412 6160 12002.8 12010.8 2252 8.0 129@0 

DAY2\B74R0104.RDI 195 11045 7424 12483.5 12496.3 3621 12.8 49@12 

DAY2\B74R0105.RD1 187 11920 7427 13036.2 13052.2 4493 16.0 49@12 

DAY2\B74R7701.RD1 53 6690 6240 2513.4 2515.0 450 1.6 O@O 

DAY2\B74R7702.RD1 114 5813 -264 2980.5 3002.1 6077 21.6 52@13 

DAY2\B74R7704.RD1 294 7961 126 4106.6 4133.8 7835 27.2 129@12 

DAY2\B74R7714.RD1 454 11408 1740 6584.4 6618.8 9668 34.4 52@13 

TABLE 2. SUMMARY OF OVERSHOOTS 

The following is a description ofthe data presented in table 2: 

Track File Name: The BASE file name at which the particular run was logged. Each track data set is 
contained in two files with the base name and extensions "RD l" and "RD2". 

Max Os: The maximum runway centerline overshoot in feet. 

Range-Start-Os50Ft: The distance from threshold in feet where the runway centerline overshoot was 
equal or greater than 5 0 feet. 

Range-End-Os50Ft: The distance from threshold in feet where the nmway centerline overshoot dropped 
to a value less than 50 feet. 

Time-Start-Os50Ft: The time in seconds as logged by the simulator corresponds to the location of Range
Start-Os50Ft. 

Time-End-Os50Ft: The time in seconds as logged by the simulator corresponds to the location of Range
End-Os50Ft. 
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Range-At-Os50Ft: The distance the aircraft flew while overshooting the runway centerline 50 feet or 
more. 

Wind-Deg@Kts: Wind direction in degrees at a specified velocity in knots. 

Time-At-Os50Ft: The elapsed time in seconds the aircraft was at a centerline overshoot of 50 feet or 
greater. 

3.0 RESULTS 

More than 30% ofthe flown tracks (12 out of 31) resulted in runway centerline overshoots of 50 feet or 
greater. 

The percentage of significant overshoots indicate that this could not be an acceptable maneuver at SFO 
without a stagger, maintained and monitored by Air Traffic Control, relevant to aircraft on the adjacent 
runway. 

4.0 RECOMMENDATION 

This report contains a very limited set of data and therefore, it is recommended that a test plan be 
developed and additional B-747 test runs be completed. Future evaluations should include the effect of 
aircraft track dispersion from Runway 28L. Also, based on the track overshoot data as documented in this 
report, a computer aided stagger tool for air traffic control should be evaluated. 
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	1.0 INTRODUCTION 
	1.0 INTRODUCTION 
	The Flight Procedure Standards Branch received track data generated by a United Airline's B7 4 7-400 flight simulator based in Denver, Colorado. These flight tracks were to Runway 28R at San Francisco International Airport (SFO), utilizing a 3° offset localizer directional aide (LDA) with glideslope. 
	Various computer analysis tools were customized in order to display the approach data in a way that could help analyze several aspects ofthe proposed approach procedure. Tables 1 and 2 show summaries ofthe track data. Appendix I contains plots of all 2 9 tracks that were relevant to this evaluation, but excludes tracks used for calibration or overshoot experiments. The track plots in Appendix I displays information such as: ground track, bearing, runway, indicated airspeed, maximum bank angle, missed approa

	2.0 METHODS 
	2.0 METHODS 
	A total of 119 tracks (including 29 approaches) were logged during the 3 days of flight simulator tests. According to the ALP A methodology information contained in Appendix II, the simulator testing was conducted on October 23-24, 1997, and an additional day close to the first two days. 
	In addition to the "Approach Runs" (APP's), there were two other types identified as "Test Calibration Runs" (TCR's and "Overshoot Test Runs" (OTR's). Table I summarizes the number of runs per day and type. 
	Table
	TR
	TH
	Annot

	TCR 
	OTR 
	APP 
	TOTAL 

	DAY! 
	DAY! 
	4 
	14 
	13 
	31 

	DAY2 
	DAY2 
	3 
	3 
	16 
	22 

	DAY3 
	DAY3 
	1 
	65 
	0 
	66 

	TOTAL 
	TOTAL 
	8 
	82 
	29 
	119 


	TABLE 1. FLIGHT SIMULATOR TRACKS CATEGORIES 
	The approach tracks were processed by the Federal Aviation Administration's Airspace Simulation and Analysis for TERPS (ASAT) computer system, making use ofthe flight simulator track display capabilities ofthe system. However, the system had to be modified in order to handle this specific data 
	Annot

	format. 
	The ASAT is capable of displaying various flight simulator data formats. The data famished had a different structure in two aspects: 
	• 
	• 
	• 
	the sequence ofthe parameters logged, and 

	• 
	• 
	each run was logged on 2 files, containing different parts ofthe required data. 


	The data input section was modified to handle the new data format. In addition, information was added to the track display which showed the duration and distance of any runway centerline overshoot, as well as bearing (magnetic) for the relevant parts ofthe track. 
	Table 2 displays the SFO.OUT ASAT output data file which is a summary ofparameters related to runs that resulted in runway centerline overshoots of 50 feet or higher. 
	Track File Name 
	Track File Name 
	Track File Name 
	Max Os Feet 
	Range Start Os50Ft 
	Range End Os50Ft 
	Time Start Os50Ft 
	Time End Os50Ft 
	Range At Os50Ft 
	Time At Os50Ft 
	Wind Deg@Kts 

	DAY1\B74R7404.RD1 
	DAY1\B74R7404.RD1 
	265 
	11824 
	4169 
	5851.8 
	5879.0 
	7655 
	27.2 
	49@12 

	DAYI\B74R7410.RDI 
	DAYI\B74R7410.RDI 
	75 
	8322 
	6522 
	13119.6 
	13126.0 
	1800 
	6.4 
	52@13 

	DAYI\B74R7511.RDI 
	DAYI\B74R7511.RDI 
	116 
	9374 
	5490 
	12653.3 
	12666.9 
	3884 
	13.6 
	49@12 

	DAYI\B74R7613.RDI 
	DAYI\B74R7613.RDI 
	84 
	8297 
	5466 
	14654.5 
	14664.9 
	2831 
	10.4 
	129@0 

	DAYI\B74R7614.RDI 
	DAYI\B74R7614.RDI 
	150 
	9522 
	5906 
	14948.0 
	14960.8 
	3616 
	12.8 
	52@13 

	DAY2\B74R0103.RD1 
	DAY2\B74R0103.RD1 
	85 
	8412 
	6160 
	12002.8 
	12010.8 
	2252 
	8.0 
	129@0 

	DAY2\B74R0104.RDI 
	DAY2\B74R0104.RDI 
	195 
	11045 
	7424 
	12483.5 
	12496.3 
	3621 
	12.8 
	49@12 

	DAY2\B74R0105.RD1 
	DAY2\B74R0105.RD1 
	187 
	11920 
	7427 
	13036.2 
	13052.2 
	4493 
	16.0 
	49@12 

	DAY2\B74R7701.RD1 
	DAY2\B74R7701.RD1 
	53 
	6690 
	6240 
	2513.4 
	2515.0 
	450 
	1.6 
	O@O 

	DAY2\B74R7702.RD1 
	DAY2\B74R7702.RD1 
	114 
	5813 
	-264 
	2980.5 
	3002.1 
	6077 
	21.6 
	52@13 

	DAY2\B74R7704.RD1 
	DAY2\B74R7704.RD1 
	294 
	7961 
	126 
	4106.6 
	4133.8 
	7835 
	27.2 
	129@12 

	DAY2\B74R7714.RD1 
	DAY2\B74R7714.RD1 
	454 
	11408 
	1740 
	6584.4 
	6618.8 
	9668 
	34.4 
	52@13 


	TABLE 2. SUMMARY OF OVERSHOOTS 
	The following is a description ofthe data presented in table 2: 
	Annot

	Track File Name: The BASE file name at which the particular run was logged. Each track data set is contained in two files with the base name and extensions "RD l" and "RD2". 
	Max Os: The maximum runway centerline overshoot in feet. 
	Range-Start-Os50Ft: The distance from threshold in feet where the runway centerline overshoot was equal or greater than 5 0 feet. 
	Range-End-Os50Ft: The distance from threshold in feet where the nmway centerline overshoot dropped to a value less than 50 feet. 
	Time-Start-Os50Ft: The time in seconds as logged by the simulator corresponds to the location of RangeStart-Os50Ft. 
	Time-End-Os50Ft: The time in seconds as logged by the simulator corresponds to the location of RangeEnd-Os50Ft. 
	Annot

	Range-At-Os50Ft: The distance the aircraft flew while overshooting the runway centerline 50 feet or more. 
	Wind-Deg@Kts: Wind direction in degrees at a specified velocity in knots. 
	Time-At-Os50Ft: The elapsed time in seconds the aircraft was at a centerline overshoot of 50 feet or greater. 

	3.0 RESULTS 
	3.0 RESULTS 
	More than 30% ofthe flown tracks (12 out of 31) resulted in runway centerline overshoots of 50 feet or greater. 
	The percentage of significant overshoots indicate that this could not be an acceptable maneuver at SFO without a stagger, maintained and monitored by Air Traffic Control, relevant to aircraft on the adjacent runway. 
	4.0 RECOMMENDATION 
	4.0 RECOMMENDATION 
	Annot

	This report contains a very limited set of data and therefore, it is recommended that a test plan be developed and additional B-747 test runs be completed. Future evaluations should include the effect of aircraft track dispersion from Runway 28L. Also, based on the track overshoot data as documented in this report, a computer aided stagger tool for air traffic control should be evaluated. 
	Annot
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