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Abstract

Recent interests in both vehicle emissions and public health have facilitated the development of more
eco-friendly transportation systems. This study proposed an integrated simulation approach for
evaluating the effectiveness of speed management strategies from the various perspectives including
safety, operational efficiency, and environmental compatability. Those simulation methods include
driving simulation, traffic flow simulation, emissions simulation, and air dispersion simulation. An
essence of the proposed simulation framework is to create the systematic connection of each simulation
method toward the evaluation of effectiveness of speed management strategies. As an example, chicane
and speed hump in residential area were evaluated by the proposed method. It is expected that the
proposed simulation-based approach would be effectively used for the decision-making process in
selecting better alternatives considering both safety and public health.

Keywords: integrated simulations approach evaluation method, public health, speed management
strategies, traffic calming measures, traffic safety
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Selection’of Performance Meastres for Evaluations
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Result'Interpretation

Figure 1. Study procedure
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Table 1. Evaluation of efficiency
Description Average Speed (kph)
Whole network Do Nothing 14.44
Scenario 1: Chicane 14.02
Scenario 2! Speed hump 14.38
Applied links Do Nothing 48.26
Scenario 1: Chicane 28.80
Scenario 2: Speed hump 41.98

WA 770l e AR

Enp ==

Table 2. Evaluation of safety

Description Delta S
Whole network Do Nothing 4.99
Scenario 1: Chicane 4.86
Scenario 2 Speed hump 4.99
Applied links Do Nothing 4.99
Scenario 1: Chicane 4.86
Scenario 2: Speed hump 9.78
3. B4 1 ARMEETIA WA U 2023 SE
Ageo1ie Bo +0H 20} WEFS Fholol A ETIAE 2 ANA WS Bhelo] A
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Table 4. Evaluation of vehicle emissions (unit: g)
Description NOx PMy 5
Whole network Do Nothing 5.03 0.22
Scenario 1: Chicane 493 0.22
Scenario 2: Speed hump 10.48 0.50
Applied links Do Nothing 4.03 0.18
Scenario 1: Chicane 3.30 0.18
Scenario 2: Speed hump 9.36 0.44

oA BN AT A7 B 0GR S A AAS 8T ALtele 12 WANSHE 2 2ol wx]
B 0 QB0 & Aol} ululg 202 EEE A, et PSP A G ALke] 229 A9 A}
2 9 20)A91A) 9] 527} oF 26 o Foke AOE EEHGILE. oleh 2L AT BRAE O] 49 B 7
2 A AT - AEOR AT APNETLE F7PE F WA el JFL v)AE Aoz Pt

Table 5. Evaluation of vehicle emissions (unit: pg/m®)
Description Average Maximum Minimum

Concentration of NOy Do Nothing 0.30 62.98 0.01
Scenario 1: Chicane 0.30 62.73 0.01
Scenario 2: Speed hump 0.67 398.00 0.01

Concentration of PM,s Do Nothing 0.02 3.60 0.00
Scenario 1: Chicane 0.02 3.81 0.00
Scenario 2: Speed hump 0.06 49.00 0.00

=

—

4. tH712 ok uSHH 2F=2 g G

ook

2 AFolA A2 H L JEAS Tl et SR A AAsHL Sl H7 18 A4 T a2 & RSt (B
= AR ANA AASIL A= 7| H AL 55 E 532 AHo]o|tHThe Korean Ministry Of Environment,
2016). 7|24 A4 TE= 7122 24910 Alue] @of the 5k W SR ot 2] 9 oflo] kel

Table 5. Korean air quality criteria (reference: The Korean Ministry Of Environment, 2016)

Level NO,(pug/m®)  PMys(ug/m*) Definition
Good l 0-30 0-15 * There is no impact on the general population or sensitive population
Moderate c i e it 3 i
31 - 60 16 - 50 There is no restriction on outdoor activities, but physical conditions

should be monitored in sensitive groups

Poor ¢ Individuals with eye pain and sore throats caused by coughs should
61 — 200 51 - 100 avoid-lon-g o.r.excessive outdoor- activities. - o
« Sensitive individuals should avoid long or excessive outdoor activities.
« Asthma patients should use inhalers more often when outdoors.
Bad + Outdoor activities are prohibited for all individuals.
201 - 101 - « Children, the elderly, and individuals with cardiac or lung ailments
should remain indoors and keep activity levels low.
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(a) Do Nothing (b) Scenario 1: Chicane (c) Scenario 2: Speed Hump

Figure 6. Air quality index of NOyx

(a) Do Nothing (b) Scenario 1: Chicane (c) Scenario 2: Speed Hump

Figure 7. Air quality index of PMys
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