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The transit company is proposing to convert one car travel lane to build Bus Rapid Transit
(BRT?!) that will cut bus travel times by 50% (to all 3 destinations) and increase auto travel
time by 15%. Create a table to highlight changes in the system.

Calculate elasticity values for case (4) BRT and compare to values from (2). What
happened to the elasticity values? What can be done next to increase bus ridership?

PROBLEM 2 (50%).

1. Two routes connect Smallville with Metropolis and the flow is 16,000 veh/h. Route 1 has
a travel time function t; = 4 + 4x;, and Route 2 has a travel time function t, = b + 6x,,
with the x’s expressed in thousands of vehicles per hour and the #’s in minutes.

a. If the user equilibrium flow on Route 1 is 9870 veh/h, determine the equilibrium
travel time and the free-flow travel time (b) on Route 2.

b. If a population decline reduces the number of travelers at the origin and the total
origin-destination flow is reduced to 6000 veh/h, determine user equilibrium
travel time and flows.

2. If the transit agency introduces a BRT system and 40% of the trips in point (2) are now
done by bus (2400 and 6400 trips respectively). Calculate the new UE in both cases. How
much time is saved in a year with BRT (assume 260 days)? If the average commuter time
is $15/hour, how much in $ is saved by introducing BRT? Assume bus capacity of 40
passengers (i.e. by adding one bus we remove 40 trips or private vehicles).
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PROBLEM 1 (50%)
From a TAZ there are 5000 trips to be distributed to 3 destinations by bus and auto. A trip
attraction and mode choice logit model was estimated and only 3 variables are significant: travel

time, population, and employment.

Table 1. Logit Coefficients

Coefficients | Auto | Bus

Constant 0.9 0.0
Travel time
Population

Employment

Table 2. Destination and Trip Characteristics
Travel Time |
Aut0| Bus| Population| Employment

2 5.0
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Estimate the distribution of trips per destination and per mode

Calculate direct and cross elasticities for all variables, destinations, and modes.

If a policy objective is to increase bus ridership, what trip or destination characteristic you
recommend to change?
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PROBLEM 2 (50%).

1. Two routes connect Smallville with Metropolis and the flow is 16,000 veh/h. Route 1 has
a travel time function t; = 4 + 4x;, and Route 2 has a travel time function t, = b + 6x,,
with the x’s expressed in thousands of vehicles per hour and the #’s in minutes.

a. If the user equilibrium flow on Route 1 is 9870 veh/h, determine the equilibrium
travel time and the free-flow travel time (b) on Route 2.

b. If a population decline reduces the number of travelers at the origin and the total
origin-destination flow is reduced to 6000 veh/h, determine user equilibrium
travel time and flows.

2. If the transit agency introduces a BRT system and 40% of the trips in point (2) are now
done by bus (2400 and 6400 trips respectively). Calculate the new UE in both cases. How

much time is saved in a year with BRT (assume 260 days)? If the average commuter time
is $15/hour, how much in $ is saved by introducing BRT? Assume bus capacity of 40
passengers (i.e. by adding one bus we remove 40 trips or private vehicles).
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