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strips. Vehicle speeds were collected under free-flow traffic conditions using
laser speed measurement devices. A before—after analysis framework was
adopted, and independent sample t-tests were used to compare vehicle speeds
before and at the location of each traffic calming measure. The results indicate
that plastic speed humps, plastic speed humps combined with median islands,
and sinusoidal speed humps produced the greatest reductions in vehicle speed. In
contrast, rumble strips did not show statistically significant effects on speed
reduction. The findings also demonstrate that speed reduction generally begins
before the installation point and gradually recovers after passing the calming
device. Overall, the study confirms that properly designed traffic calming

measures can effectively reduce operating speeds and improve urban traffic
safety. Combined calming strategies were found to be more effective than
isolated measures. The results can support evidence-based decision-making for
selecting suitable traffic calming measures in urban streets.

T-test,
Tehran streets.
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Introduction

Excessive vehicle speed is one of the major causes of severe urban traffic crashes, particularly those
involving pedestrians and cyclists. Traffic calming measures are commonly implemented to reduce
operating speeds and improve road safety in urban streets. Although many traffic calming devices
have been used in Tehran, limited studies have quantitatively evaluated their effectiveness under real
traffic conditions. Therefore, this study aims to assess and compare the effectiveness of different
traffic calming measures in reducing vehicle speeds in Tehran.

Materials and Methods

This study applied a before—after evaluation framework to investigate the effectiveness of selected
traffic calming measures, including plastic speed humps, sinusoidal speed humps, rumble strips,
pavement treatments with median islands, and plastic speed humps combined with median islands.
Vehicle speeds were measured using laser speed detection devices under free-flow traffic conditions.
Speed observations were collected at several points before, at, and after each traffic calming measure.
Only passenger vehicles with sufficient headway were included in the analysis to minimize traffic
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interaction effects. Statistical analyses included descriptive analysis, Levene’s variance test, and
independent sample t-tests to evaluate the significance of speed reductions.

Results

The results show that most traffic calming measures significantly reduced vehicle operating speeds.
Plastic speed humps and plastic speed humps combined with median islands demonstrated the highest
effectiveness, followed by sinusoidal speed humps and pavement treatments with median islands.
Vehicle speeds generally began to decrease approximately 60 meters before the calming measure and
reached minimum values at the installation point. After passing the device, speeds gradually increased
again. Rumble strips showed the lowest effectiveness and did not produce statistically significant
speed reductions.

Discussion and Conclusion

The findings indicate that traffic calming measures can effectively reduce vehicle speeds and improve
urban traffic safety. Combined calming strategies generally performed better than isolated measures.
The study also suggests that rumble strips should mainly be used as warning devices rather than
standalone speed reduction measures. Proper geometric design, installation standards, and roadway
compatibility are important factors affecting the performance of traffic calming measures. Overall, the
results provide useful guidance for selecting effective traffic calming strategies in urban streets and
support evidence-based traffic safety planning in Tehran.
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