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ABSTRACT

Nowadays, interest in safety of pedestrians who are relatively weak when compared with vehicles
increases. Also, concern for pedestrian accidents on crosswalks increases. For these reasons,
scrambled crosswalks which are considered to contribute pedestrian safety by reducing conflicts
between vehicles and pedestrians are actively discussed and there are also a few intersections where
they are actually installed. However, scrambled crosswalks must include all-red phase for all vehicle
traffic flows, which inevitably leads to increase of lost time per cycle. Therefore, evaluation in terms
of efficiency should be done before installation of scrambled crosswalks. This research suggests
installation criteria for scrambled crosswalks so that it is possible to judge whether installation of
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scrambled crosswalks is appropriate only by surveying vehicle traffic volume and pedestrian traffic
volume. This research derives optimum cycle length from signal optimization models which considers
both vehicle traffic volume and pedestrian traffic volume. From this optimum cycle length, this
research compares total delay time before and after installation of scrambled crosswalks. From an
analysis, two research results are derived. Firstly, there is critical traffic volume above which
installation of scrambled crosswalks can not efficient. Secondly, appropriate areas for installation of
scrambled crosswalks are different by each signal intersection or by each signal system and those
difference vary. From these results, this research suggests installation criteria for scrambled
crosswalks which consists of two steps. The delay time of the pedestrians may be increased after
the diagonal crosswalk is installed, but it may be desirable to install in consideration of the
appropriate traffic level to ensure safety.

Key words : Installation criteria, Pedestrian traffic volume, Scrambled crosswalk, Signal optimization,
Vehicle traffic volume
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<Fig. 1> Geometry of types of crosswalk; (a) 4x4 two-way crosswalk, (b) 4x2 two-way crosswalk, (c) 2x2 two-way
crosswalk
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<Fig. 3> Graphical expression of D,Z.Cﬁl; (a) pedestrian delay in protected left turn phases, (b) pedestrian delay in
through phases and exclusive left turn phases
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<Fig. 4> Graphical expression of delay after installing scrambled crosswalks; (a) D;"’h', (b) Df"’d
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<Fig. 6> Graph of analysis results of a signal system; (a) protected left turn phases, (b) through phases and exclusive
left turn phases
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<Table 2> The differences of total delay between mathematical and empirical results

Division | Mathematical total delay by Matlab program(sec/cycle) Empirical total delay by Vissim program(sec/cycle)
veh 45 90 135 | 180 | 225 | 270 |wh 45 90 | 135 | 180 | 225 270
45 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 45 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
90 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 90 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
Before 135 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 135 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
180 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 180 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
225 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 225 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
270 540 | 1,083 | 1,630 | 2,181 | 2,736 | 3,294 270 499 | 1,061 | 1,625 | 2,166 | 2,873 | 3,452
veh 45 90 135 | 180 | 225 | 270 |wh 45 90 135 | 180 | 225 270
45 268 | 378 | 489 | 601 | 712 | 824 45 266 | 380 | 494 | 626 | 753 868
90 537 | 682 | 826 | 972 | 1,117 | 1,263 90 558 | 704 | 831 | 1,003 | 1,147 | 1,296
After 135 962 | 1,157 | 1,353 | 1,550 | 1,747 | 1,944 135 980 | 1,114 | 1,342 | 1,490 | 1,801 | 1,880
180 1,681 | 1,962 | 2,241 | 2,521 | 2,802 | 3,083 180 1,582 | 1,847 | 2,206 | 2,362 | 2,687 | 3,068
225 3,033 | 3,477 | 3,905 | 4,335 | 4,766 | 5,198 225 2,978 | 3,366 | 3,767 | 4,220 | 4,756 | 5,434
270 6,015 | 6,822 | 7,568 | 8,315 | 9,065 | 9,816 270 6,889 | 7,878 | 8,517 | 9,043 | 10,049 | 11,085
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<Fig. 7> Comparison between appropriate traffic volume areas
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<Fig. 8> Validation of result comparing between the result of simulation and observed volume;
(a) test site (Jangwi-ro and Dolgoji-ro intersection), (b) Validation result of observed volume
* Note) Captured by naver road view image
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