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In recent years, airport and aviation 
professionals have been embracing 

fast-time capacity simulation to support better 
decision making. The technology facilitates 
complex predictive analysis of multiple factors 
operating at once, enabling clients to quickly 
test different configurations and see, in fast  
time, the results as they would occur.

Fast-time simulation studies for airspace, 
airside and terminal projects are a core service 
provided by aviation planning and development 
firm Landrum & Brown (L&B). Its projects  
have included helping clients determine  
capacity processes such as the optimal number 
of check-in counters or security checkpoints.  
In early 2019, the company was enlisted to  
run simulations for a construction phasing 
project at San Francisco International  
Airport in the USA. The studies, needed for 
immediate construction phasing decisions, 
yielded unexpected and counterintuitive  
results, demonstrating the old maxim that 
‘Sometimes seeing really is believing’.

San Francisco is currently engaged in  
a US$2.4bn, multiyear redevelopment of  
one of its oldest terminals, Terminal 1. L&B  
was approached by Gensler, which, along with 
Hensel Phelps, is the design-builder for the new 
Harvey Milk Terminal 1. 

“We were asked to help with a passenger flow 
simulation for one of the upcoming construction 
phases,” says L&B senior consultant Davide 
Pu. “One side of the facility will be closed for 
redevelopment, so a passenger bridge will be 
closed. The client was considering options for 
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redirecting passengers and wanted to know 
what would happen to passenger flows.”

The passenger bridge connects the terminal  
to the Central Parking Garage, which houses  
a station for the airport’s AirTrain that runs to 
all terminals and links to public transportation 
and rental car facilities. The garage is also the 
pickup location for ride app companies such as 
Uber and Lyft. A majority of passengers go to 
the AirTrain or the Central Garage upon arrival, 
so it is the arriving passengers who will be most 
affected by the changes. Closing the bridge will 
affect the route they take.

Constructing complex scenarios
L&B used ArcPORT, a fast-time capacity 
simulation software from Transoft Solutions,  
to model two main scenarios. In the base 
scenario, passengers would travel through 
alternative routes and move through various 
levels to reach their destination, including  
an existing tunnel and new connector to the 
nearby International Terminal. In the other 
scenario, passengers would use a temporary 
bridge constructed next to the closed bridge. 
Each scenario would result in passengers 
encountering different decision points.

This complex task was completed with very 
short deadlines – one of the many benefits of 
ArcPORT. L&B used the project team’s building 
information modeling (BIM) model to efficiently 
create digital models of terminal areas and 
connection points to the Central Garage’s five 
levels because the analysis had to consider 
passenger flows to each of these levels.

The simulations also had to account for 
several passenger types, each of which would 
likely take different paths. For each scenario, 
L&B identified decision points and percentage  
of passengers who would take each of the 
potential routes. The company also looked at 
areas of possible congestion and density levels 
as they might affect level of service. In some 
areas, there would be crossflow of arriving and 
departing passengers.

“ArcPORT is the tool we use for our terminal 
simulations,” says Pu. “One of the main benefits 
of using ArcPORT is the visuals. We were able 
to create videos that show groups of passengers 
moving through the three-dimensional space  
in real or fast time, so the airport stakeholders 
could see the passenger flows and crossflows as 
they moved through decision points. They could 
see the resulting densities in different areas and 
the points of congestion.”

Potential hotspots
Initially, L&B was asked to analyze several 
areas that could have been hotspots. Early in  
a project, a client may have expectations about 
results and believe that specific areas might 
present challenges. Conducting simulations 
enables identification of those areas that are,  
or are not, a problem. This means that the focus 
can then be turned to those areas that are 
genuinely most important. 

While the simulations run by L&B found 
that density in some areas was not an issue, 
crossflow was. The base scenario would result 
in a more one-directional flow. The temporary 
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bridge scenario, however, could lead to 
passenger confusion caused by intersecting 
passenger flow from different directions. 

L&B also confirmed that in the base scenario, 
passengers would be faced with fewer decision 
points than in the temporary bridge scenario. 
This is, of course, relevant for wayfinding in 
that the more decision points there are, the more 
places a passenger might get confused about 
which direction to take. That also means the 
airport must install more supplemental signage 
and have more staff available to direct people.  
It becomes a level of service issue, as well as  
one affecting resources.

Furthermore, because the temporary bridge 
would have to be narrower than the existing 
bridge, L&B was able to show that the 
temporary bridge would result in situations  
of extreme density at peak flows. This proved  
a bit of a surprise since the construction of  

a temporary bridge was considered one of the 
preferred construction phasing solutions.

“One of the advantages of ArcPORT is its 
3D functionality,” says Michael Frost, a senior 
product manager with Transoft Solutions.  
“Some simulation software on the market only 
shows dots moving from an overhead 2D point  
of view. With ArcPORT, clients can see 3D bodies 
traveling through the space, and from different 
vantage points.”

Visible results
San Francisco International Airport’s initial time 
analysis had suggested that with or without the 
temporary bridge, the distance passengers would 
have to travel, and therefore the amount of time 
they would spend traveling to their end point, 
would be the same. However, the simulations 
showed that such a bridge would not yield better 
results in terms of service level density, the level 
changes passengers would have to make, or the 
number of decision points.

By looking at passenger flows and densities, 
L&B was able to rate the options in terms 
of meeting IATA guidelines. The simulations 
demonstrated that some areas would clearly 
be sub-optimum in terms of density, while 
others would provide ample space for passenger 
circulation, thereby facilitating a timely decision 
by the airport to use the base scenario with 
modified circulation flows within the new 
floorplate to efficiently accommodate the  
peak passenger flows during the interim  
phased delivery.

“One of the huge benefits of this project  
was being able to assess the level-of-service 
analysis in terms of space,” says Pu. “And, 
of course, the visual aspect is so important, 
showing executives what a future project might 
look like and giving them results that help them 
make the necessary decisions.” n
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