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Example 2-1: (Text: Example 8-1)
Predicting Trip Generation of a Household

A simple linear regression model has been developed for
vehicle-based shopping-trip generation during a shopping
trip peak hour (T, trips/HHg:

T=0.12 + 0.09 Household Size
+ 0.011 Income in Thousands of Dollars
— 0.15 Retail Employment in Neighborhood

Consider a household with:
- 6 members and an annual income of $50,000
- home in a neighbourhood with 450 retail employees

What is the expected number of vehicle-based peak-
hour shopping trips that this household makes?

What if they move to a neighbourhood with
150 retail employees?

Example 2-2: (Text: Example 8-3)
Predicting Trip Generation of a Neighbourhood

A neighbourhood includes Table 1
800 households and a
shopping plaza with 205 Annual
employees. The social- Type HH Income # of HH
economic characteristics of SiZ€  thousands $)
the households are given in 1 2 30-50 200
Table 1. 2 3 40-60 400

. R 3 4 50-60 100
Use the trip generation

4 5 30-50 100

model given in Example 2-
1 to estimate the total
number of peak-hour
vehicle-based shopping
trips that this
neighbourhood generates




Example 2-3: (different from Example 8-6!)
Predicting Trip Distribution

o Suppose the residential neighbourhood described in Example 2-2

has two shopping centres as possible shopping destinations. A
destination logit choice model has been estimated with the
following utility functions:

-0.3TT, + 0.12 FS; (Shopping Centre 1)
-0.3TT, + 0.15 FS, (Shopping Centre 2)

Where: TT; = travel time by auto in minutes to destination i (1,2)
FS; = comm. floor space in thousands of square meters
Determine the distribution of peak hour shopping trips by
destination.

Shopping

Centre 1:
20,000 m?

20 minutes

Shopping
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Neighbourhood ,

10 minutes R 40,000 m

Example 2-4: (Text 8-6)
Predicting Joint Destination/Mode Choices

Following Example 2-3. Suppose that travelers make join decisions on
where to go (destination) and what mode to use and that a join
destination/mode choice logit model has been estimated with the
following coefficients:

Variable Auto Bus
Coefficient Coefficient
Constant 0.60 0.00
Travel Time (minutes) -0.3 -0.3
Destination commercial floor space 012 0.12

(thousands of square meters)

Travel time to shopping centre 1 by bus is 20 minutes
Travel time to shopping centre 2 by bus is 30 minutes

Determine the peak hour shopping trips by destination and
mode.

Example 2-5: (Cont. of Example 2-4)
Predicting Route Choices

Following Example 2-4, suppose there are two alternative routes
linking the neighbourhood and the shopping centre, as shown in the
following figure.

Shopping Route 1: ; ion:
Centre 1 Capacity= 1000 veh/hr Travel Time Function
Length= 5 km t = t,{1+0.25(x/C)*}
Free-flow speed = 30 km/hr Where:
C=capacity (veh/h)
Route 2 Neighbourhood t, = free-flow time
Capacity= 1000 veh/hr oA x = traffic volume (veh/hr)
Length= 5 km o

Free-flow speed = 20 km/hr

If the total # of auto trips from the neighbourhood to the
shopping center is 300 trips/hr with an average car occupancy of
1.5, how many vehicles will take route 1 (route 2)?

What if the total # of trips is 3000 vehicles/hr?




Example 2-5
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Example 2-6:

Predicting Impacts of Road Construction

Following Example 2-5, suppose Route 1 includes a road that
is under construction. The construction reduces its capacity
from 1000 veh/hr to 600 veh/hr. The total # of auto trips
from the neighbourhood to the shopping center is 3000
trips/hr with an average car occupancy of 1.5.
What would be the increase in travel time for each
individual?
What would be the total wasted time (vehicle hours) due
to the construction?

Think About:
Predicting Route Choices under Toll

Following Example 2-5, suppose Route 1 includes a toll road
(like Highway 407), which charges each vehicle $1.0 per trip.
The total # of auto trips from the neighbourhood to the
shopping center is 3000 trips/hr with an average car
occupancy of 1.5. Assume that the equivalent dollar value of
a traveler’s time (value of time) is $10 per hour.

How can the Wardrop’s UE principle be extended
(modified) to deal with route choices under toll?

What will be the expected traffic volume on Route 1 and
Route 2?




