


Aging Airport Train System: 
 
The DFW Airport Train System (formerly Airtrans) was initially constructed with the 
airport in the early 1970’s.  The Airport Train was expanded in the early 1990’s with the 
addition of TrAAm- now called TrAAin, which implemented secure passenger service 
for on-line connecting passengers between Terminals A, and C.  Another major 
expansion of the TrAAin was performed in the mid 1990’s.  TrAAin service was 
extended to Terminal B to allow secure on-line passenger connection between Terminals 
A, B and C.   
 
The existing Airport Train and TrAAin systems are rapidly approaching obsolescence.  
The vehicles and hardware used for passenger service are no longer produced or 
commercially available. For this reason, maintenance of the existing system requires 
diligence by the DFW Maintenance staff.  Since parts are not readily available, a rigorous 
preventive maintenance schedule must be adhered to with special emphasis on long-term 
planning.  The ADP Update included the construction of a new Terminal (Terminal D), 
within the next ten years.  It was determined during the ADP Update that it would not be 
feasible to expand the TrAAin system to provide secure service into the new Terminal D.  
The TrAAin system could not be expanded to provide on-line secure passenger service to 
Terminal D because the additional passenger demand could not be accommodated, 
connect-time windows could not be met and the technology was too old to justify 
additional capital investment.   
 
The determination by the planners preparing the ADP Update that the TrAAin should not 
be expanded to serve Terminal D was a key factor in the decision to include a new APM 
in DFW’s ADP Update.  It was determined that a new APM would be required to replace 
service provided by the TrAAin, and that this service must be expanded to include 
passenger service to Terminal D passengers.   
 
Passenger Populations Served: 
 
The ADP update identified several populations that require ground transportation when 
arriving at or departing from DFW.  Each of these passenger groups could potentially 
benefit from the APM.  The populations included on-line connecting passengers, 
interlining connecting passengers, employees, rent-a-car users, and origin/destination 
(o/d) passengers.   
 
On-Line Connecting Passengers 
On-line connecting passengers are passengers that transfer between aircraft operated by 
the same airline.  It was anticipated by the ADP planners that the primary hub carrier 
would substantially occupy the new Terminal D, but the gate allocation of Terminal D 
was unknown at the time the programming effort was conducted.  It was assumed that the 
passenger mix would be similar to the mix existing at the other Terminals operated by the 
primary hub carrier.  At the time the programming effort was performed, approximately 
65% of the passengers using DFW airport were on-line connecting passengers.  It was 
clear from the ADP Update that these passengers would require ground transportation to 
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the other primary hub terminals, since no TrAAin service would be available between the 
new Terminal D and the other terminals, and passenger walk distance between Terminals 
A and D would be up to about 1067 m (3500 feet).  The ADP Updates planners 
designated a goal of 30 minutes between arrival and departure for on-line connecting 
passengers.  This makes walking distances of this magnitude infeasible for these 
passengers.  These passengers were determined to be good candidates for service 
provided by the new APM.     
 
Interline Connecting Passengers 
Interline connecting passengers are airline passengers that transfer between aircraft 
operated by different airlines.  Since DFW has two hub carriers that do not share a 
common terminal, interlining connecting passengers represent a small, but significant 
number of passengers that require ground transportation between the terminals.  
Currently these passengers could utilize the Airport Train to connect between terminals, 
or use shuttle buses on the existing terminal roadway system.  These passengers have 
special needs not shared by the on-line connecting passengers; primarily they need 
luggage service for checked baggage.  Interline connecting passengers with checked 
baggage may be transporting luggage that will not pass through the security checkpoint.  
This means that some of the interline transferring passengers will require a non-secure 
connection to their departure gate.  However, since the interline connecting passengers 
are not typically on as tight a connection window as online passengers, it was determined 
that rapid service such as could be provided by the new APM was less critical for these 
passengers. 
 
Employees 
Employees, for the purpose of this report, are employees that are based locally.  Flight 
crews that are connecting between aircraft are assumed to use the APM System similar to 
on-line connecting passengers.  The existing Airport Train system provides ground 
transportation service to DFW employees.  Ramp employees can connect from employee 
parking lots to the airline terminals on a dedicated employee route of the Airport Train 
system.  Some of these employee lots are located in areas that are not near the passenger 
terminals.  It was determined by the planners preparing the ADP Update that by 
providing service to employees to the remote parking areas, passenger service for online 
connecting passengers would be compromised.  In order to prevent degradation of service 
to on-line connecting passengers, the employees would require ground transportation via 
another source and would not utilize the new APM system.   
 
Rent-a-Car Users 
Rent-a-car passengers are passengers that begin or end their air travel at DFW and require 
the use of a rent-a-car during their stay.  The ADP Update considered the implementation 
of the new Consolidated Rent-a-Car (RAC) facility at DFW.  This facility eliminated all 
rent-a-car service from the Central Terminal Area (CTA), and consolidated all rental car 
companies serving DFW at a new facility near the south end of the Airport.  (The RAC 
facility opened for passenger service in March 2000.)  The DFW ADP Update 
determined that the location of the RAC facility outside of the CTA would preclude 
service by the Automated People Mover.  Dedicated buses to the airline terminals 
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currently serve rent-a-car passengers at DFW.  The ADP Update made provisions for a 
future non-secure APM that would connect the RAC to the CTA utilizing a right-of-way 
on the west side of International Parkway, with transfer stations that would permit 
passengers to the APM after passing through the security checkpoints. 
 
Origin/Destination Passengers 
Origin/Destination (o/d) passengers are airline passengers that begin or end their air 
travel at D/FW, do not connect to another aircraft, and do not require a rent-a-car.  O/d 
passengers at DFW primarily use the parking structures located at each of the existing 
Terminal buildings.  These passengers require no ground transportation service. Other o/d 
passengers using remote lots to connect between these remote lots and the terminals 
utilize airport buses or the existing Airport Train.  O/d passengers are not on critically 
short connection windows, like the on-line connecting passengers are.  In order to prevent 
degradation of service to on-line connecting passengers, it was determined that the o/d 
passengers would require ground transportation via another source and would not utilize 
the new APM system.   
 
Of the five passenger populations identified above that could potentially benefit from the 
APM, it was determined that only one group requires APM service in order to ensure that 
they will be adequately served.  Because of the distances between gates at DFW, efficient 
ground transportation is required to ensure that on-line connecting passengers can reach 
their departing gates in the amount of time available to make the connection.  No other 
passenger group identified has a critical need to connect to other areas of the airport.  It 
was therefore determined that the DFW APM system would provide service to on-line 
connecting passengers.  It should also be noted, however, that some employees (flight 
crews) will also benefit from the APM.  Figure 1, Existing Airport Train System, depicts 
the routes and passenger groups served by the Airport Train system.   
 

 4 



Figure 1: Existing Airport Train System 
 
 
The Assumptions about passenger populations served were addressed thoroughly in the 
Dallas/Fort Worth International Airport Automated People System Ridership report2.   
 
 
Right of Way: 
 
Because the system is fully automated, a dedicated right-of-way, or travel path for the 
system that has no at grade crossings of existing or future roadways had to be established.  
It was necessary that this right of way connected each of the existing and future terminal 
buildings.  The right-of-way currently occupied by the existing Airport Train System 
could not be used, because the operation of the existing system is essential to airport 
operations until a replacement system can be implemented.  Planners developed a 
preferred alignment concept that connected all six of the terminals.  It became clear that 
an at-grade alignment was not feasible because of the numerous crossing of existing 
roadways.  Planners determined that the ADP alignment would have to be elevated, or 
underground to efficiently serve the terminals.  The underground right-of-way was 
quickly eliminated because the existing foundations of the terminal buildings would 
require the tunnel to be constructed at over 60 feet below grade.  An elevated alignment 
was selected. 
 
ADP planners developed a right-of-way for the DFW APM system that connected the 
four existing Terminals at DFW and the two future terminals that would be constructed as 
part of the expansion of the airport.  As noted above, the hubbing airlines provide on-line 
connecting passengers with baggage transfer service.  These passengers will not be 
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required to leave the secure area of the airport in order to make a connection.  It was 
therefore decided by the ADP planners that these passengers would be served better if the 
APM connected these passengers on the secure side of the airport terminals.  The right of 
way developed in the ADP Update serves passengers from the secure side of the APM 
Terminals without necessitating passengers to clear security checkpoints.  Figure 2, New 
APM Right-of-Way, depicts the right-of-way envisioned in the ADP update. 
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Figure 2: New APM Right–of-Way 
 
Capacity and Level of Service Planning: 
 
The current connect time limit for on-line connecting passengers at DFW is 30 minutes.  
Passengers arriving at any gate and connecting to any other gate served by the same 
airline can be reached within 30 minutes, by walking or using a combination of walking 
and DFW ground transportation. A goal of the ADP update was to provide ground 
transportation at the airport that would allow on-line connecting passengers to reach their 
departing gate within 30 minutes of arrival.  In addition to providing passengers the 
convenience of brief connect times, DFW desired to provide passengers with a high level 
of service on the APM.  Several programming measures have been made at DFW to 
attempt to achieve these goals.   
 
Long walks by passengers are tiring, and time consuming.  By replacing long passenger 
walks with rapid APM service, the total passenger connect times are reduced, and less 
effort is required by passengers, enhancing the overall level of service.  ADP planners 
have established a maximum walk distance of 610 m (2000 feet). 
 
The APM passenger stations were required to be located conveniently and at regular 
intervals within the terminals, in order to limit the walk distances.  The existing D/FW 
Terminal buildings are about 920 m (3000 feet) long.  If a single APM station per 
terminal were implemented, passengers would walk a maximum of about 460 m (1500 
feet) to reach the station and another 460 m (1500 feet) to reach their connecting gate.  
This is approximately 15 minutes of walking.  When combined with a train-ride of 
roughly 10 minutes, and the amount of time required to deplane, neither the walk distance 
nor the connect time goal is satisfied.  Two stations per terminal were evaluated next.  
Each station was placed at the quarter points of the semi-circular terminal.  In the worst 
case this limited the walk to about 230 m (750 feet) from gate to APM station, and 230 m 
(750 feet) from APM station to departure gate.  This reduced the walk time to about 7.2 
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minutes, but the additional station stops increased the trip time by about 2 minutes.  This 
put the actual connect time very close to the 30-minute goal and the walk distance well 
under the maximum walk distance.  Additional stations were shown to provide no benefit 
to meeting the connect time goal, and increased costs significantly. .  It was determined 
by ADP planners that two stations per terminal would be optimal.  The maximum 
estimated walk distance on the new APM is 540 m (1760 feet).  More information about 
connect times and walk distances is available in the connect time analysis3 
 
After the number of stations was selected, a thorough analysis of the passenger flow and 
emergency egress was conducted.  This analysis used the results of the ridership analysis 
discussed below to determine the required amount of queuing and space in front of door 
openings and escalators necessary, as well as defining the number of up and down 
escalators needed to carry the passenger demand.  Results of the analysis showed two 
down and one up escalator would be necessary at each end of the platform. 
 
Ridership Analysis: 
 
Because of the long procurement/construction schedule for this project, a conservative 
approach to estimating passenger demand was warranted.  The Airport Development 
Department at DFW provided an aircraft parking plan depicting aircraft type, number, 
and carrier.  Additional data about passenger mode splits, walking assumptions and other 
factors were obtained to estimate the number of passengers heading toward APM 
passenger destinations.  Again, because of the long lead time between planning and 
completion, even the most detailed flight schedule would not be meaningful because of 
changes in fleet mix and other carrier operations.  The approach taken was to look at the 
capacity required when the gates are essentially full.  During a “turn” the primary 
hubbing airline at DFW fills nearly every gate.  A “turn”, the activity where all hubbing 
aircraft are brought into gates to maximize the opportunity for connection,  can be 
accomplished in about one hour.  However, nearly all passenger transfer activity occurs 
within the central 30 minutes of the turn.  This is the time when all of the aircraft are 
gated.  The ridership analysis assumed that approximately 80% of all passenger seats 
available for passengers, based on gate and aircraft assumptions would be filled.  Factors 
were then applied to these arriving passengers to determine how many would need to use 
the APM to connect from gate to gate.  The number of passengers connecting between 
any two APM stations was totaled. Figure 3, Link Summary Sample, depicts the 
combination of origin and destination pairs that will be totaled to determine the total 
number of travelers on a link.  As you can see from Figure 3, many station-to-station 
combinations overlapped. Passengers connecting from the AN station to the BN station 
shared the same link with passengers traveling from AS to BN.  All overlapping links 
were summed up to determine the highest demand on the peak link.  The peak link 
demand established the overall system demand requirement and in turn was used to 
estimate fleet size.  
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Figure 3: Link Summary Sample 
 
 
Results of the analysis indicated a peak demand of about 4500 pphpd at opening day, and 
overall system demand of 7200 pphpd when the Ultimate demand scenario is reached.  
The ultimate demand scenario also assumes riders from a future non-secure APM serving 
the RAC, riders from a future rail line entering the airport, the operation of a sixth 
terminal at F, and a single hub carrier (or alliance of carriers with high connectivity) 
occupying the entire CTA.  Figure 4, Passenger Demand Summary, below summarizes 
demand projections, and the number of passengers Boarding and Deboard at each station 
during the peak hour.  When referring to the attached figure, it should be noted that 
several demand scenarios were investigated in the Ridership Analysis.  The figure 
depicted in Figure 4 is demand scenario 6, a projection of the ultimate passenger when 
the central terminal area is fully built-out with six terminals, and the CTA is being served 
by both a non-secure APM, and rail access.  The assumptions made to forecast this 
demand are included in the D/FW APM Ridership analysis. 
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Demand Senario:  Primary Hub in A,B,C, D, E, and F, Commuter Hardstand at A, RAC, Rail and Parking, F similar to D

AN => BN 5302
BN => AN 7005

BN SB BN NB AN NB AN SB
On 1173 1256 On 2602 2937
Off 1194 1419 Off 3132 3552

BN => BS 5282 AN => AS 6389
BS=> BN 7168 AS=> AN 5832

BS SB BS NB AS NB AS SB
On 1446 3107 On 1270 1206
Off 1306 1400 Off 1161 1505

BS => DN 5422 AS => CN 6090
DN => BS 5460 CN => AS 5723

DN SB DN NB CN NB CN SB
On 1643 1651 On 1890 1784
Off 1621 1617 Off 1780 2324

DN => DS 5445 CN => CS 5550
DS=> DN 5426 CS=> CN 5613

DS SB DS NB CS NB CS SB
On 1907 2021 On 1365 1358
Off 2022 1920 Off 1398 1317

DS => FN 5329 CS => EN 5592
FN => DS 5324 EN => CS 5646

FN SB FN NB EN NB EN SB
On 1456 1069 On 1005 1076
Off 1011 968 Off 1084 953

FN => FS 5774 EN => ES 5715
FS=> FN 5223 ES=> EN 5726

FS SB FS NB ES NB ES SB
On 1983 1772 On 2631 2441
Off 1902 1965 Off 2760 2740

FS <= ES 5416
FS => ES 5855

Demand Scenario 6- Ultimate Phase, RAC, F similar to D  
 

Figure 4: Passenger Demand Summary 
 
Conclusion: 
 
The DFW APM is currently under construction.  The programming exercise conducted 
by Lea+Elliott and DFW Airport Board Staff used a conservative approach to establish 
the system operational parameters.  Several key program decisions have occurred 
subsequent to the most recent programming analyses that could affect the actual system 
performance and passenger demand on opening day.  Some of these include:  large 
design changes at Terminal D, changes in rail access (provisions for a 13th APM station 
have been made to facilitate future rail access), and increased commuter airline 
connectivity.  The DFW APM Team is confident that the flexibility integrated into the 
programming effort will allow for these changes and still provide excellent passenger 
service on opening day, and through full build-out of the CTA.  The D/FW Airport APM 
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will be a cost effective system that facilitates passenger connection and meets walk 
distance requirements.  The designers have made provisions for future APM extensions 
to non-terminal facilities.  The DFW Airport APM Team has developed a specification 
for the procurement of an APM system based on the programming performed between 
1997 and 2000.  The system procured will fully satisfy the planning goals established in 
the 1997 ADP Update. 
 
                                                 
1 Airport Development Plan Update, Dallas/Fort Worth International Airport, December 1997. 
2 D/FW APM System Ridership Report, Submitted to D/FW International Airport, Prepared By: 
Lea+Elliott, November 26, 1997, Revised August 31, 1998 and Amended November 30, 1999.  
3 Connection Time Comparison of Airside and Landside Alignments for the Dallas/Fort Worth Automated 
People Mover, Dallas/Fort Worth International Airport, Prepared by: Lea+Elliott, Inc. February 10, 1998. 
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