
TRANSYSTEMS DEVELOPS AND IMPROVES TRANSPORTATION FACILITIES 
USING OPERATIONS MODELING AND ANALYSIS 

The development of transportation facilities evolves across phases including planning, engineering, and operations. 
The planning phase focuses on identifying the type of facility, project feasibility and the acceptance of stakeholders 
to advance the project to subsequent phases. During project design and engineering stages, the focus moves 
toward concept comparison and developing a solution that meets volume and operating objectives. Once a facility 
is built and in operation, modeling and analysis provides guidance to reduce costs and strategies to adapt to 
changes in volumes or services.

OPERATIONS PLANNING AND ANALYSIS SUPPORTS ENTIRE PROJECT LIFECYCLE
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• Development of 
requirements for 
further design phases 

• Stakeholder 
consensus building

• Comparison of 
performance 
differences 

• Sensitivity and 
tradeoff analysis 

• Benefit cost analysis

• “Value Engineering” 
requirements with 
operating details 

• Performance of layouts 
with constraints 

• Validate performance 
with variability 

• Support more detailed 
cost estimates

• Developing solutions 
for problems after 
buildout 

• Tools to assist with 
periodic planning 

• Development of best 
practices based on 
current data

Feasability Proof of Concept Proof of Engineering Operations Planning

TranSystems has applied operations modeling and analysis at each project phase to provide informed decisions 
to explore a range of ideas and to demonstrate benefits of different alternatives. Transportation facility projects 
must support operations for many years in the future making it important that a facility be adaptable to changes in 
volume, process and service changes as operators find faster, better, and cost effective strategies.

OPERATIONS MODELING THROUGHOUT THE PROJECT LIFECYCLE
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OPERATIONS PLANNING DURING PROJECT PLANNING  

TranSystems has supported the planning 
stages of major port and freight corridors 
using operations analysis for a variety of 
projects including Port of Long Beach 
On-Dock Rail Support Yard, Texas Department 
of Transportation Regional Freight Rail 
Planning, Port of Longview Transportation 
Optimizing Plan. 

Analyzing feasibility and engaging stakeholders 
is important to gain consensus and advance 
a project forward to further design and 
engineering steps. A summary of typical 
objectives for planning studies include:

TranSystems has a dedicated operations modeling 
and analysis practice area that has supported 
projects for marine ports, airports, Class I rail 
facilities, industrial rail facilities, transit, vehicle 
traffic, distribution centers and many others. Our 
approach is to combine the use of specialized tools 
such as simulation modeling with integration of data 
and assumptions obtained from volume forecasts, 
historical operations, field data observations 
or from previous team experience. Operations 
planning and analysis works in cooperation with 
engineering to ensure that the operations and 
business requirements for a project are coordinated 
with the design process.

OPERATIONS MODELING AND ANALYSIS TO DETERMINE 
“WHAT SHOULD BE BUILT”

MODELING / ANALYSIS
“What should be built?” 
Volumes and Demand

Operating Rules and Practices

ENGINEERING
“What can be built?” 
Design Objectives

Compliance with Standards

Facility studies explore performance within a range of scenarios to understand trends and sensitivity to assumptions. 
Examples of studies performed are described at different project stages to illustrate how the analysis focus is used 
to support decision making.  

• Facility has capacity and size to meet   
  projected volume and service goals 

• Demonstrate to stakeholders that project   
  achieves benefits for their operations using  
  key performance metrics or 
  visualization/animation 

• Capital justification including level of build-  
  out needed for multiple-year phasing plans  

• Identify preferred practices and policies to  
  ensure effective use of project assets



Operations planning can be also useful after a facility is built and 
in operation. Transportation facilities are large investments and 
need to adapt to changes in business conditions/goals, volume, 
or technology. TranSystems has performed improvement studies 
for Class I rail terminals, industrial terminals, and public facilities. 
Analysis of facilities, once they are in operation, can leverage 
operating data and observed trends to identify opportunities to 
improve asset utilization, reduce labor costs, and other needs. 
This can include:
• Gaining increased capacity with new labor, resource deployment strategies
• Developing guidelines and processes best used to address variability and daily differences
• Measure maximum capacity that can be achieved with current facilities for growth planning
• Troubleshooting or root cause analysis to improve performance

TRANSYSTEMS AND OPERATIONS PLANNING PROVIDE 
VALUE FOR TRANSPORTATION PROJECTS

Whether a project is in the planning, engineering or operational stages, analysis provides value to the project. 
Operations analysis integrates the business and operating characteristics with the design and engineering process 
to provide a holistic view of a facility and ensures informed decision making. It encourages collaboration between 
stakeholders and provides a framework where different assumptions can be tested virtually to estimate the range 
of expected performance of a facility. During planning and engineering, a model provides a prediction of reality and 
to determine cost effective ways that a facility can be operated to attain capacity and service goals. Finally, analysis 
provides value when a facility is operating, especially to integrate real demands, data and observations todetermine 
best asset utilization practices to reduce labor costs and avoid or defer additional unnecessary investments 
to reach operating goals. 

Operations planning provides value 
during the design and engineering stages. 
Examples include a consolidated rental car 
facility at Chicago O’Hare International 
Airport, platform concepts for Chicago 
Union Station, and concept development 
for East Metro Rail Yards Improvement in 
St. Paul Minnesota. Operations planning is 
used during the design process through 
performance comparisons and exploring 
tradeoffs between design and operating 
practices to develop cost-effective solutions. 
 
The benefits of operations modeling during this stage include:
• Comparison of performance and cost-effectiveness of different concepts
•  Value Engineering: Exploring operating tradeoffs to achieve “more with less”
• Exploring scenarios to review flexibility to support future situations or fluctuations in volume

BENEFITS OF OPERATIONS MODELING DURING DESIGN
AND ENGINEERING PROCESS

EXPLORING IMPROVEMENTS FOR AN OPERATING FACILITY


