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Deveopment of a Traffic Simulation Model Applicable for Oversaturated
Conditions
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{Abstract . T

Many studies have been performed and applied successfully for the control of undersaturated
intersections, but most of them have been ineffective or invalid in oversaturated conditions.
There has been relatively limited research in traffic control for oversaturated environments,
and most has been too theoretical to be applied in a real system. Therefore, a traffic simulation
model specifically designed for oversaturated arterial networks was developed. Two control
objectives of traffic signal timing in oversaturated conditions were taken into consideration.
One was to maximize the throughput, or the number of vehicles processed during a given

time period. The other was to prevent queue spillback or to minimize the occurrence of queue
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Step 1. Random number generator (output: rnli)):
Generate uniform random deviates between 0.0
and 1.0.

Step 2. Random normal (0. 1) deviate generator
(output: vnor(i)): Generate normally distributed
deviates with zero mean and unit variance by
transforming uniform deviates to normal devi-
ates.

Step 3. Random normal (m,

hdwy(i)):

s7) deviate generator

(output: Generate normal random

deviates with a mean m and a standard
deviation s by transforming the output of step

2 according to:
hdwy(i) = vnor(i) * s + m (2)

where
vnor = random normal (0, 1) deviates
s = standard deviation of departure headways

m = mean of departure headways
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cruising speed

speed .

(ft/sec) average

1 overall speed
|

time (sec) t
a) case 1: vehicles reach a cruising speed

before decelerating

cruising speed .
\ I

! average

. overall speed

speed
(ft/sec)

time (sec) t

b) case 2. vehicles never reach a cruising
speed before decelerating
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