SONG - Homework #2
Transportation Network Development System Analysis

The main objectives of this assignment are to help student
•
•
•
•
•

learn to draw implications of alternative policies on transportation network
understand transportation network development process, the influencing factors and
players
learn transportation planning model (modeling process)
understand current transportation infrastructure investment decision making process
learn and practice the method of system analysis

Statewide transportation plan is one of the major products generated out of the federallymandated transportation planning process. The transportation plan is a long range (at least 20
years), multi-model future vision for the mobility of goods and people. The plan considers
factors that may affect or be affected by local and regional transportation
investments. Minnesota Department of Transportation (MnDOT) is the agency holding
responsibility for administrating state transportation budget. Currently, MnDOT is drafting the
2004 to 2024 Minnesota Statewide Transportation Plan. In preparation for the statewide
transportation plan, MnDOT is developing a 20-year transportation management and financing
strategy for the development of transportation system.
You are a transportation planner/engineer working for a local transportation consulting firm,
which newly won a contract with MnDOT to perform a pilot study to examine potential system
impacts of statewide application of a transportation management policy: High Occupancy
Vehicle (HOV) lanes as opposed to the general purpose lanes. The project team of your firm
decides to phase this study into two steps: (1) conduct a corridor level impact analysis on the
case of I394 HOV vs. general purpose lanes; and (2) draw implications about the potential
impacts of the two transportation management alternatives on the statewide transportation
network systems.

Now imagine Phase I of the project was just finished and the project team in your firm will meet
with MnDOT' s Technical Advisory Panel (TAP) in two weeks to report the major findings at
this stage. You are a member of the project team, your supervisor asks you to write up an
analysis memo in two week based on the data and findings from Phase I of the study and prepare
her for the TAP meeting.
In particular, your memo should include the following six parts:
First, problem statement
Corresponding to two phases of the project, two problems need to be addressed:
(1) At corridor level, estimate current (2000) and future (2020) impacts of I-394 HOV lanes vs.
general purpose lanes (addressed in Phase I). In your memo, you should analyze and summarize
the data and findings from phase I to address problem one.
(2) Draw implications about potential impacts of the two policy options, as applied to statewide
network links (addressed in Phase II).
Problem two will be addressed in the next step of this project. However, in your memo, you need
to (a) provide preliminary discussion of the implications based on findings from phase I; and (b)
describe the approaches for addressing problem two in Phase II.
Second, methodology
For phase I, major work of the project was to forecast the impacts of opening HOV lanes to the
general traffic, in terms of traffic operations and mode split, using a regional travel demand
model maintained by the Metropolitan Council. The regional travel demand model is a traditional
four-step transportation model developed by the Metropolitan Council and the Minnesota DOT
in early 1990s based on Census data and the Twin Cities Travel Behavior Inventory (TBI). In
your memo, you should explain the travel demand model and the underline rationale of the
model as the project methodology. Additional information about the regional travel demand
model can be found from this link:

http://www.dot.state.mn.us/information/hov/pdfs/appendix_b.pdf
Third, data input, output and findings
The data inputs into the model contain (1) node data, depicting characteristics of origins and
destinations including population, employment and other factors; and (2) network data
describing characteristics of highway and transit networks, such as, travel time on link, average
speed, capacity, direction, and transit headway. In this project, the model is updated with both
2000 and 2020 (estimated) data. More information is available on the first six pages of the
document under the following link:
http://www.dot.state.mn.us/information/hov/pdfs/appendix_e.pdf .
The regional travel demand model outputs the following Measurements of Effectiveness (MOEs):
•

Estimated travel speed for HOV

•

Estimated vehicle volume at bottleneck locations (AM peak and PM peak)

•

Estimated person volume at bottleneck location

•

Volume capacity ratio at bottleneck location

•

Vehicle Mile Traveled

•

Vehicle Hour Traveled

•

Travel Time Reliability

•

Shift in total trip

•

Transit Usage of HOV lane (AM, PM peak period)

These data outputs are presented in the last section of this assignment sheet. You can select
information as needed for your analysis.
Fourth, evaluation and analysis
Based on the output MOEs, perform a system analysis and draw implications from two policy
alternatives: HOV lanes vs. general purpose lanes. To perform a system analysis, the following
parts must be addressed:
(1) Define the system

(2) Generate and assess alternatives available to management (policy scenarios)
(3) Choose alternatives and implementation (run the model)
(4) Compute and summarize MOEs from model output, and
(5) Evaluate and select the preferred policy scenario
Five, discuss implications of HOV vs. general purpose lanes on network system
Briefly discuss (a) the preliminary implications you can draw from Phase I study on the system
impacts of the two policy options; and (b) discuss further study, methodology, and data needs for
addressing this question thoroughly in Phase II.
Six, conclusions and recommendations
Draw conclusions from your findings. Make recommendations to assist decision making at
corridor level. Discuss implications of the two transportation policy options on statewide
network system.
Finally, your report should be no longer than 2500 words, 1.5 or double spaced, using 12-point
Times New Roman font.

Data output from Phase I (I-394 HOV vs. General Purpose Lanes Impact Study)

