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Determination of Advisory Vehicle Speed Limit in Terms
of Road Geometric Design and Social Cost Analysis
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Speed limit is the most controversial issue nowadays among road users in Hokkaido. As the present speed limit
regulation has been applied for decades without any revision, it is recommended to consider the speed limit
revision to determine the appropriate speed limit according to the recent development of road technologies and
vehicles. Moreover, drivers always drive at their preferred speeds. Thus, the accident is likely to be occurred.
Additionally, there is no winter enforced speed limit even though there is a lot of accumulated snow and slippery
ice on the roads in Hokkaido. The objectives of this study are to determine the advisory speed limits in views of
road geometries and cost analysis on Hokkaido roads for summer and winter as well as advisory speed limits on
the selected road sections and to determine the effects of the appropriate speed limits in terms of social economic
activities as well as road safety.

Generally, the 85th percentile speed is the most widely used factor for determining the level at which to set the
limit. However, it may not be the safe speed for all road classes/conditions. Moreover, it is also not stable as the
driving speed is somewhat a function of speed limit. Therefore, two advisory speed limit models were proposed,
i.e. 1) advisory speed limit according to road geometry and 2) advisory speed limit according to cost analysis
and effects of traffic signal density and traffic congestion. In this study, four types of roads in Hokkaido were
involved, i.e. urban national highway, rural national highway (two-lane and multilane), urban expressway, and
rural expressway. For the first model, the road geometries were required. In the calculation of advisory speed
limit on a long straight road, free flow speed equation was applied to determine advisory summer speed limit. In
order to determine advisory winter speed limit, the stopping sight distance equation was applied to the result from
the free flow speed equation (effects from accumulated snow). However, for the advisory speed limit on curve, the
equation of minimum radius of a circular curve was applied to determine the design speed then the next step was
the same as that for long straight road.

For the second model, the concept is that speed limit has an influence on the average speed. Also, the difference
between them is derived from the effects of traffic signal density and traffic congestion. Therefore, in order to
obtain the optimal advisory speed limit, a cost analysis was applied first to determine the optimal average speed
and then the effects from traffic signal density and traffic congestion were introduced by applying regression
analysis to determine the optimal advisory speed limit. There were four components in the cost analysis, i.e.
travel time cost, vehicle operating cost, emitted pollution cost, and accident cost.

The advisory speed limits from the first model are shown in the range from the best to the worst conditions.
The optimal advisory summer speed limits from the second model fall into the range of the results from the first

model. However, optimal advisory winter speed limits are in the range and out of range of those from first model.
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Comparing with the present speed limits, the advisory summer speed limits from the first model, which have the
best condition, are obviously higher than the présent ones. While the advisory summer speed limits on urban
and rural national highways from the second model are 4-6 km/h higher than the present ones. It is obvious
that the optimal advisory summer speed limits on both expressways from the second model are relatively low;
approximately 15 km/h lower than the present ones. It is probably affected by the high accident cost. The advisory
winter speed limits are somewhat appropriate but the advisory winter speed limits on urban expressways from
both models are too low for the actual road condition in winter. Nevertheless, the missing data of winter road
possibly lead to the unreliable results.

To regulate the new speed limit appropriately, the public hearing should be taken into consideration. In this study,
four questionnaire surveys were conducted. The major findings were that the speed limits in Hokkaido should be
revised and winter speed limit should be regulated. However, the speed limits obtaiped from four questionnaires
are different from each other, just some roads that have the same speed limits.

Then, the spot speed studies were introduced in order to reveal the current situation regarding speed limit on
Hokkaido roads. The results also confirmed with the questionnaire surveys that most of drivers disobeyed the
speed limits, especially on urban and rural expressways. Winter spot speed studies were also conducted. Compare
the results in winter with results in summer, it is obvious that drivers increase their awareness while driving on
winter roads. Furthermore, the 85th percentile speeds, mostly use for setting speed limit, from spot speed studies
were compared with the advisory speed limits from both advisory speed limit models.

To verify the reliability of the advisory speed limit models, four road sections that have possibilities to raise speed
limits were selected, which were two rural multilane highways (Route 36: Eniwa bypass, Route 337: near Ishikari
port), urban expressways (Teine-Otaru), and rural expressways (Sapporo-Chitose). From the results, the advisory
speed limits were obviously higher than the present speed limits but were lower than the design speed (maximum
speed limit), except for urban expressways. Therefore, in order to maintain safety level, the road geometries should
be improved to increase the design speed. Compare with results from the fourth questionnaire, the results were
considered to be appropriate. As the speed limits are higher, the severity will be higher as well when the accident
occurs. Moreover, the drivers may drive over than the speed limits again. Therefore, the speed enforcement and
management would be recommended to control those problems.

As the speed limit regulation should be revised, the new speed limit would affect the road users in many ways. In
terms of safety, it seems that increasing speed limit would affect to the road safety in the negative way. However,
this also depends on various factors. Different location of testing would provide results differently. Even though
there are many researchers found that negative impacts on safety in the case of raising speed limit, raising the
speed limit to the appropriate level would increase the safety level as present speed limit in Hokkaido roads is
inappropriate or unrealistic.

In terms of social economic activities, they will be impacted if the speed limits are improved. As the speed limits
are higher, this would produce the benefit to road users in terms of time. They could save their travel time. In
contrast, lowering speed limit would impact the social economic activities in the opposite ways. The environment
is also affected but not so significant dué to the nominal change in the travel speed.

In the future study, it would be recommended to classify the road types in Hokkaido as different road types would
have the different speed limits. Better data quality would be required to improve the models. The spot speed
studies should be conducted as well as more concisely traffic accident analysis to reveal the effect of changing
speed limit. The result from second model is likely to be depended on the relationship between accident cost and
average speed so better method to reveal its relationship should be determined. Moreover, questionnaire survey is
suggested to be conducted to observe the public’ s opinions if the new speed limit is applied. Furthermore, more

cooperation with government as well as national police agency is necessary to support this study.
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