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A model of Rest Area use by freeway motorists has been developed.
Using Monte Carlo techniques, an attempt has been made to characterize
the individual movements of people within the park. Since these movements
cannotbe expressed in adeterministic equation, approximate solutions may
be obtained by simulating a stochastic process whose movements and prob-
ability density functions have been determined.

Simulation makes it possible to study and experiment with the complex
internal interactions of the restarea by making alterations in the model and
observing the effects of these changes on the system behavior. Simulation
canalso yield valuable insight into which variables are more important than
others.

Since this model is an abstraction of the real world a certain number
of simplifying assumptions have been made. Only through use of the model
and comparison with measured data can these assumptions be verified.

Although the model is complete, the user should not feel that input or
output variables and format are fixed. The program has been written to
facilitate modifications. If costs can be applied tosuch things as extra rest
rooms or drinking fountains or park maintenance; an economic analysis can
also be included in the model.

The programis writtenin FORTRAN IV for the Burroughs B5500 time
sharing system. The program currently exists on disc under file name
"QD1261/QTANDR, "

The execution time is approximately 3 minutes per hour of simulation.
The output is to remote unit. It is recommended that the program be run
using the schedule option with process time set at 3600 sec. If the user
wishes to run program in batch mode, the program can be easily modified.

The following assumptions have been incorporated into the design of
the model.

An individual can use only one service at a time.
Selection of services by anindividual are independent; but ordered.
The times required to enter and exit the rest area are ignored.
Vehicle arrival times are Poisson distributed with exponential ar-
rival times. _

5. An individual is dissatisfied with a service or facility only if it is
not available.

6. An individual will wait in line for a service until it is available.

7. Individuals are agsignedtodesired services onafirst-come - first-
serve basis. ‘

8. Avehicle cannotleave restarea until all individuals within the vehi-
cle have used all services desired.
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Model Input Parameters

The following variables are selectable by the user. Their values are
a function of the rest area type, hour of day, and day of week. Values for
facility service times and number of services required have been obtained
through measurements taken at gix rest areas by the Transportation Plan-
ning Division. Photographs of each restarea inthe 1972 study are included.
Partial results of measurements obtained at each site are presented in
Table 1. The model input parameters in order of input follow:

1. Number of hours the user wishes to simulate,
2. Thehourly vehicle volumes on the highway and the percent that turn
in to the rest area for each hour of simulation.
3. The availability of a facility, the number of units, mean service
times, standard deviation, and percent of people using each facility.
a) Picnic table
b} Men's rest room
c¢) Women's rest room
d) Sleep or rest facility
e} Jug filling
f) Drinking fountain
g) Information booth
h} Telephone
i) Vehicles parking - overnight or out-of-order
4. Number of parking spaces available.
5. Percent of vehiele types using highway.
a) Passenger car ' '
b) Passenger car with trailer
¢) Pick-up camper
d) Trucks
e) Other ‘
6. The expected number of services required and standard deviation.

Model Output Parameters

The model is designed to output several different types of information.
Type 1 - Arrivals and Departures for each hour

The arrival times of vehicles together with the vehicle type, number
of passengers, and total number of each service desired are given. Num-

ber is assigned to each vehicle for reference purpoges.

The vehicle number and total time in rest area is given for each vehi-
cle as it departs.




Type 2 - Input Data

Input dataused for that hour of simulation are given along with the fol-
lowing:

a) Number using services at end of hour

b) Total use time for the hour

c) Waiting time for each service

d) Number of people served

e) Number of people dissatisfied (service not available).

Type 3 - Facility Use Histograms

A histogram of facility use is given for each service. The histogram
gives thedistribution of individual use times in seconds. This information
accumulates over the period of simulation.
Type 4 - Facility Waiting Time Histograms

A frequency distribution is also given for waiting times at each of the
facilities. The times are given in seconds and the cell counts accumulate
during the simulation period.

Type 5 - Rest Area Time Histogram

A histogram of total time in the rest area is given. The times do not
include vehicle entrance and exit.
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Eastbound I 94, south of New Buffalo (Park No. 707).

817).

west of Ann Arbor (Park No.

]

Eastbound I 94

Rest Area Classification I (Normal).

Figure 1



Figure 2. Rest Area Classification II (Tourist). Northbound I 75, south of
Grayling (Park No. 403).
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Eastbound I 96, west of Novi (Park No. 905).

Southbound US 23, north of Ann Arbor (Park No. 814).

Figure 3. Rest Area Classification III (Metropolitan).




Figure 4. Rest Area Classification IV (Rustic).
Sault Ste. Marie (Park No. 236).

Northbound I 75, south of

|
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FLOW CHART OF COMPUTER SIMULATION MODEL
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TYPICAL OUTPUT FORMAT
Computer Simulation Results for the First Hour
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REST AREA SIMULATION PROGRAM LISTING
Burroughs B5500 Time Sharing System
(FORTRAN IV)
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