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Abstract

With the sustained effort of traffic engineering specialists over recent years,
signalized roundabouts have overcome their international stigma for poor safety
performance and emerged as one of the safest junction configurations. Given that
signalized roundabouts serve various functions, such as circumnavigating historic
monuments, commemorating saints and martyrs, cultivating an urban image, and
accommodating existing rigid structures, it is unlikely that such designs will be
dispensed with. As such, enhancing their safety performance represents an urgent
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priority. This study has reviewed successful design elements, which predominantly
incorporate traffic engineering principles, including spiral-like exit, tangential entry,
temporal separation of right-turning vehicles and pedestrian phases, and dedicated
lefi-turn lanes beginning at spiral or hatched kink configurations. Furthermore,
beyond the traditional number of conflict points viewpoint, recent developments in
road traffic safety have expanded analytical tools to include the "kinetic energy
management method (KEMM)" for examining operational characteristics. These
tools enable the assessment of how facility design influences cognitive load and
behavioral responses among various road users, thereby providing additional metrics
for evaluating safety performance. The summary of these elements above will
facilitate examination of potential improvements for Taiwan's existing signalized
roundabouts and provide reference guidance for future retrofit projects and new
installations. This research utilized satellite imagery to sample multiple signalized
roundabouts, both domestically and internationally. Using a maximum performance
scale of 3.00 points, benchmark international examples scored between 2.33 and 2.80
points, while Taipei's current performance averaged 0.972 points, suggesting
substantial potential for improvement. However, Taiwan's unique circumstances must
be considered, particularly the significantly higher volume and proportion of
motorbikes, which preclude the direct adoption of international design standards. The
integration of safety-oriented design principles that accommodate these specific
conditions represents an important area for future investigation.

Keywords: Signalized Roundabouts, Modern Roundabouts, Spiral-like Lane Markings,
Method of Point Deduction.
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