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Abstract Considering the different maximum speed of vehicles run on different road sections, we
present a Cellular Automaton model for single-ane vehicle traffic flow under the periodical
boundary condition. We study the effects of uphill gradient and after setting up the uphillclimbed
gradient lane on freeway traffic. The results indicate that the critical density of traffic flow is the
same with different slope length. Before the critical density, the average speed decreases with the
increasing of the slope length. In the moderate density rigion, the traffic flow decreases a little with
the increasing of the slope length; When the dumping of slpoe increase, the average speed decreases
greatly even in free flow, the corresponding critical density decreases too. After the critical point, the
speed decreases greatly with the increasing of the slope dumping. All the speeds are not the same
untill the density is large enough. In the moderate density rigion, the max traffic flow decreases soon
with the increasing of the slope dumping, and the proportion of slower vehicles have no strong
influence on the traffic flow; the critical density of traffic flow is not changed after setting up
another uphill gradient. Before the critical point, when set up the uphillclimbed gradient, the speed
decreases soon with the increasing of the density, but it is bigger. After the critical point, when the
density is not large enough, the speed is still bigger. The speed in the two condictions are not the
same untill the density large enough.
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