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Data-
Driven 
Design Hits 
a Home Run
Dylan S. Richard P.E., Mark Waggoner P.E., 
& Bart Miller P.E. of Walter P Moore explain 
how data analysis helped create an optimal 
ballpark roof.

In the modern digital age, the X’s 
and O’s of data are everywhere. 

Computers, tablets, and cell phones 
track nearly every communication 
between people and their environment, 
including the buildings where we live, 
work, and play. 

The question is, where do you find this 
data and how can it help architects 
and engineers meet the goals of a new 
sports venue within the confines of the 
project budget?

Sports venue design specialists at 
Walter P Moore are constantly looking 
for innovative ways to use data to 
improve the structural designs of 
stadiums and arenas. 

In a recent conceptual design for a 
new indoor ballpark for the Tampa 
Bay Rays, Walter P Moore was tasked 
with identifying the optimal shape 
for the roof which included some 
unique challenges. 

A low-profile enclosure would 
blend better with the surrounding 
neighbourhood while reducing overall 
roof surface area and the volume of 
conditioned air below. 

However, it also had to be lofty enough 
so that it remained out of play even 
against the most towering home run. 
The answer was found in utilising data 
to optimise the roof’s shape.

Big hitters
This leads to another important 
quandary: How high and hard can a big 
leaguer launch a baseball? 

Previously, Major League Baseball 
(MLB) ballparks have used a simple 
rule that roofs need to be 200 feet 
clear over second base, but this doesn’t 
inform the three-dimensional shape of 
possible ball flight extents. 

Walter P Moore’s design for Marlins 
Park, which opened in 2012, utilised 
NASA flight equations to predict the 
ball flight profile but required extensive 
assumptions for the pitch physics. 

Fortunately, in 2015, MLB installed the 
Statcast analytic data collection system 
in all 30 franchise ballparks. This 
technology integrates Doppler radar 
and high-definition video cameras with 
the ability to track every pitch and the 
movement of every player on the field 
including pitching, hitting, baserunning, 
fielding, and more. 

While this data is transforming many 
parts of the MLB game, only a small 
percentage of the data is 
actually being used. 

Over the last four seasons, the 
average MLB game had 295 pitches or 
approximately 23,895 pitches in a given 
ballpark each year. 

Walter P Moore turned to Statcast for 
the exit direction, angle, and speed of a 
baseball off the bat, and then used the 
same NASA flight equations to process 
the data and model 8,843 actual ball 
flights over a four-year span in the 
Tampa Bay Rays’ Tropicana Field and the 
hardest hit balls anywhere in MLB over 
that same period. 

By overlaying these “in-play” ball flights 
with numerous roof concepts, Walter 
P Moore was able to quickly optimise 
the roof structure to a shape that was 
optimal for the stated design objectives.

Walter P Moore has proceeded to use 
this technology to develop several 
other MLB design concepts, including 
Globe Life Field, the new Texas 
Rangers Ballpark, which is scheduled 
for completion in time for the 2020 
MLB season. n
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E X P E R T I S E  O F
E P I C P RO P O R T I O N S
N E W LO G O.  N E W LO O K. 
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