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TranSystems Operations Modeling and Analysis

TranSystems: Engineering Firm for Transportation and Supply Chain

Operations Modeling and Analysis is a practice area at TranSystems 

Over 25 years experience spanning many industries:

Transportation – Railroads, Airports, Seaports, Roadways, Transit

Supply Chain – Distribution Centers to Networks

Industrial Facilities – Manufacturing 

Service Industries – Quick Service Restaurants, Healthcare Operations

Automation -- Material Handling, Order Fulfilment, Machines/Instruments

Dedicated to Operations Modeling & Analysis, Custom Decision 

Solutions

Leverage other technology to provide better solutions:

Big Data Analytics using GPS

Geographical Information Systems (GIS)

Server deployment to enable many users globally

Tailor the solution and analysis to fit needs of project
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Broad Range of Clients across Many Industries

http://en.wikipedia.org/wiki/Image:IBM.PNG
http://www.pricepfister.com/
http://www.revlon.com/index.asp
http://clickserve.cc-dt.com/link/click?lid=41000000000441491
http://www.nassco.com/
http://www.sematech.org/index.htm
http://www.nationalbeef.com/default.asp
http://www.clarksusa.com/


TranSystems Modeling and Analysis 

AnyLogic Conference 2016

4

Development of Planning Solutions Integrating 

Modeling Technology
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What we have Accomplished and Learned

• Accumulated knowledge and use of modeling tools to 

create amazing models…

• Creating useful models is both an art and a science
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Important Considerations for a Modeling Project

Balance level of detail with analysis needs

Include the right things

Just because you can model it, doesn’t mean you should

This requires more thought and work up front!

“It’s not that I’m so smart; 

it’s just that I stay with problems longer” –

Albert Einstein

“Everything should be made as simple as possible, but not one bit 

simpler” –

Albert Einstein
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Development Philosophy

Understand the domain and problem to be solved 

Field visits if possible

Meetings/Interviews with project sponsors, users, stakeholders

Keep solution aligned with objectives and stage of 
project

Data availability

Level of design

Purpose of project

Identify range of scenarios or use cases

Keep project team involved with assumptions and 
approach
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Implementation Approach based on Project Stage

Proof of Vision

Modeling

Proof of Concept

Modeling

Proof of Engineering 

Modeling

Operations Planning 

and Modeling

Early Stages Concept Development and 

Comparison Stages

Design Layout and 

Equipment 

Requirements

Operating Stages and 

Practices Development

• Assumptions for rapid analysis 

and reduction of detail

• Comparison of performance 

differences

• Sensitivity and tradeoff analysis 

• Performance of layouts with 

constraints

• Fine tune requirements with 

operating details 

• Validate performance with 

variability

• Support more detailed cost 

estimates

• Tools to assist with periodic 

planning

• Tactical decision aids

• Development of best practices 

based on current data

• Communication 

• Visualization tools

Operations Planning and Analysis Supports Entire Project Lifecycle
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Port of Long Beach Case Study: Pier B Rail 

Support Yard
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Applying Modeling to Transportation/Rail Projects

Rail Operations Analysis:

Commuter Rail Corridors

High(er) Speed Rail Corridors

Passenger Terminals

Port Rail Operations – Bulk and 

Intermodal

Freight Terminals and Yards

Five North American Class I 

Railroads

Major Mexican Railroad

Industry Rail Facilities and 

Operations

BNSF

Gulf Region Humpyard, Everett Flat Switching Yard, Logistics Park 

Chicago Intermodal

Port of Long Beach – BNSF,  UP

On-Dock Rail Infrastructure Support System for 5 Intermodal Terminals

St. Paul Union Depot Capacity Analysis

BNSF, CP, UP, Red Rock Commuter, Amtrak

Canadian National

Kirk Yard Hump Yard Reconfiguration Model

CN Joliet Intermodal

Port of Tacoma

North Lead Improvements Study

Long Island Railroad

Jamaica Interlocking Redesign

Chicago Union Station

Reconfiguration of Train Platforms

Ferromex- Port of Manzanillo

US – Mexico Interchange Terminal Capacity Modeling

Port of Manzanillo Capacity Improvemetns

Port Metro Vancouver

South Shore Surface Transportation Capacity/Security Processing

Canadian Pacific Railway 

Wolverton Automotive Industry Support Terminal

Birmingham Capacity Analysis
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Tools for  Rail Modeling Projects

Tools adaptable for project objectives 

Communication – Visualization to stakeholders

Planning – Comparison of alternatives

Engineering – Validation and fine tuning of specific designs

Operations – Tradeoffs of operating practices with performance

The approach and flexibility of tools to support project 

objectives is important
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Port of Long Beach Project Site (near I-710)
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Project Background

Port of Long Beach and Los Angeles are the major 

US ports for import/export intermodal containers 

from Asia

Provide rail support yard to enable 30 to 35% of 

intermodal containers to be direct intermodal for 

long-haul US destinations

Improve air quality, reduce truck related congestion 

Decrease time and increase efficiency to transfer containers 

from port to US destinations

Up to $1 Billion investment for this project 

Important to determine the type and level of investment 

that is really needed 
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Problem to be Solved 

The Port of Long Beach Rail System had been 

modeled before and was unable to convince project 

stakeholders of what is needed

Previous modeling used a tool/approach that is more appropriate for 

analyzing main line movements

Port is not like a normal main line, it is an aggregation of terminals

Trains are often impacted by busy marine terminals that are not 

ready to receive them, mixed trains that need to be stored and 

switched…

Problem: Reflect real challenges in the Port rail 

system and how a new rail support facility will 

improve operations and provide needed capacity
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Problem to be Solved 

The design and engineering team for this project had 

designed many different alternatives

Quantitative method to filter which alternative can 

support 30 to 35% direct rail 

TranSystems implemented a new modeling approach:

Included all rail activities including those within the on-dock 

marine terminals

Focused on port rail as a system to ensure that new rail project 

can work with all operators and terminal users

AnyLogic selected:

• Flexibility to represent the Real World constraints and situations 

of trains within the Port to filter alternatives and define needed 

capacity

• Visualize train movements to communicate system operations
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Understanding Port Operations and Challenges

Visited/interviewed all Marine Terminals and Rail 

Operators at Port of Long Beach

Reviewed operations in the port and also regionally

Gained an understanding of the challenges that need to be 

addressed:

Insufficient rail cars to support import/export imbalances

Ability to support multiple rail carriers and terminals

Storage and switching activities

Longshore union work rules

Support activities: inspections/repair, brake air testing, fueling, 

crew changes 
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Modeling Approach

Multiple Step Modeling Approach:

Step 1: Screening of major alternatives by sizing facility based 

on project goals with quick and unconstrained system

Step 2: Conceptual layout more constrained analysis to 

determine operating rules and tradeoffsto realize capacity

Step 3: Visualization to Port Stakeholders

Systems level analysis with multiple facilities  

(terminals, yards, and main-lines) and operators

Capacity of all facilities must work together
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Planning Variables included in Modeling

Modeling was flexible to explore many variables 

and tradeoffs:

Sharing of storage tracks 

Longshore union work practices

Destination blocks served

Port main line number of concurrent movements

Backhaul percentage of containers

Sharing of rail equipment

Train length (>10,000’)

Area traffic (Port of Los Angeles, other port area 

intermodal terminals)
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Measure of Success: Operational Sustainablility

Test Ability of Rail System 

to Deliver/Remove 

Containers to Avoid 

Unstable Build Ups
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Systems Perspective for Modeling at POLB 

Pier B Yard 

Crucero 

Diamond Main, 9th Street 

to X-Over 22-23 

X-Over 22-23 

Main, LB Jct. to 

Pier B  Yard 

West Switching Lead 

(X1 = Number of Simultaneous 

Switching Moves = Model Setting) 

East Switching Lead 

(X2 = Number of Simultaneous 

Switching Moves = Model Setting) 

On-dock rail terminals 

with Port rail System 

evaluated together to 

analyze ability to meet 

capacity goals.

Abstraction of port main lines to 

represent impacts of concurrent 

movements
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Schematic System Level Animation
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Results Allowed for Project to Move Forward

Demonstrated success at different buildout and 

volume goals:

Phasing plans—what level of infrastructure per volume

Gained stakeholder approval of design to meet 

user needs:

BNSF

UPRR

PHL

Steamship Lines

Project currently in environmental review  

Modeling also used for Air Quality report
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Visualization of Project Performance




