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School Zone Safety Improvement Using Smart Bollard

ABSTRACT : This paper is aimed to introduce to a moving bollard (i.e., smart bollard) to improve the pedestrian safety along
the crosswalk in the school zone as a means to physically separate pedestrians and approaching vehicles, to propose the
appropriate criteria for its installation and implementation from the traffic engineering perspective, and to evaluate its
effectiveness with the microscopic simulation model. The simulation results indicate that implementing the smart bollard results
in the decrease of average approaching speed and traffic throughput and the most critical factors affecting its effectiveness are
yellow time of the traffic signal directly associated with the location of the advance warning sign and its operation time, 5~6
seconds and 2~3 seconds, respectively.
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Table 1. The Status of School Zone Designation
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Year Elementary School Kindergarten Special School Daycare Total
2006 5,287 2,591 48 420 8,346
2007 5,365 2,369 76 619 8,429
2008 5,526 2,602 93 778 8,999
2009 5,654 2,781 107 1,042 9,584
2010 5,850 5,476 126 1,755 13,207
2011 5917 6,766 131 2,107 14,921
Source) e-National INDICATORS, 2012
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Fig. 1. Comparison of School Zone Designation Status and the
Number of Children-involved Traffic Accidents
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Fig. 2. Comparison of Children-involved Traffic Fatality
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Table 2. Classification of Children-involved Accident in School Zone by Accident Type, Focusing on Car-to-Person Accident Type

Year No. of Accidents Crossing Walking on Road Walking on Shoulder | Walking on Sidewalk Other
196 20 20 15 24
2006 275
71.3% 7.3% 7.3% 5.5% 8.7%
189 36 12 13 29
2007 279
67.7% 12.9% 4.3% 4.7% 10.4%
297 35 12 29 26
2008 399
74.4% 8.8% 3.0% 7.3% 6.5%
305 37 24 29 46
2009 441
69.2% 8.4% 5.4% 6.6% 10.4%
435 45 29 47 93
2010 649
67.0% 6.9% 4.5% 7.2% 14.3%
396 37 21 42 163
2011 659
60.1% 5.6% 3.2% 6.4% 24.7%
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Table 3. Comparison of Conventional and Automatic Retractable Bollards (Wikipedia, 2012)

Conventional Bollard

Automatic Retractable Bollard

- Security of safety and right-of-way for pedestrian by

- Selective access control

Purpose . . . . i - Security of safety and right-of-way for pedestrian by preventin
P preventing vehicles from entering pedestrian facilities . v ty na g way for p VP e
vehicles from entering pedestrian facilities
. . . - Selective access control
- Lower costs for installation, maintenance, management, . . . . . .
. (i.e., resident, public transit, delivery vehicle, etc.)
and operation . o .
Pros . . . e - High accessibility of emergency vehicle
- Installation and operation of pedestrian-only facilities .
. . . - Temporal access control time-of-day
- Security of social understanding of the bollard . . .
- Operation of public transit-only area
- Higher costs for installation, maintenance, management, and
e L operation
Cons - Low accessibility under emergency situation . .
vy gency - Latency of accident due to the lack of understanding of the new
facility
- Operation with electricity or oil pressure
Other P v p

- Activation by personal remote controller, RFID, or control center
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Fig. 3. The Conceptual Diagram of Automatic Retractable
Bollard (EQUIPEenterprises Pty Ltd. 2006)
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Table 4. Simulation Parameters and Their Ranges

Parameter Range

Entering Traffic Volume (vph) 800, 1500
Approaching Speed (kph) 30, 35, 40, 45, 50
Yellow Time (sec) 4,5, 6

Smart Bollard Running Time (sec) 0, 1,2 3

Crosswalk Width (m) 4.0, 45, 5.0, 5.5, 6.0
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