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ABSTRACT

As of 2020, 1,564 roundabouts have been installed and operated to prevent major traffic accidents
and promote safe and smooth passage over the past 10 years. According to the Korea Transportation
Research Institute, the number of accidents decreased by an average of 43.8% per year, fatal
accidents by 50%, and serious injuries by 48.1%, confirming the safety effect. However, most
intersections with high pedestrian traffic, such as children’s protection areas near elementary schools,
operate signal intersections. Therefore, in this study, a simulation was performed through the VISSM
program to conduct a study on the pedestrian-centered roundabout installation method. This study was
conducted to ensure that pedestrians can have the right of way safely by installing and operating
traffic lights at crosswalks on roundabouts located in urban areas or child protection zones.
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MDA ZE 4T3 WFAEY AL L3S 53 d1F wFAY oy AT TS A3l 20109 F
B et AHAoE =U5h7] ARl 20201 71E 15647047 AH 02 X FHo| 2H3L e
W 7|& PHn AR Hla) 24T ¢hde] Be &) AFHY Jth FFuFATFL s Aln
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AAEHE Ao AR AR A oy AR Frot BEH-FAANE, APEdE AX|3}o
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AR O F o] o] zlé’—% 2 AZIEI Utk ol B dAFolA = EBM FA Fdn

of thek WS AASAL VISSIMS A}%o}oq AN Eg oS Fa)sto.
2ol bAS BT 5 e FHuAE Sl tF HA o ke

B ATl A s BAFE AZEAW YAIEta Aol BTG a} Ie 122 F thA] AR &PA
HE FAOE AFs] St o]HA AEEY LAY FHANAZE ATUFOE AAsATt Y %6&‘
o] Be AZIHQl oo|RE T ofF SwAZE AT KB Edeke 7heksle] BT X 3o
3l vin £4& Adgste] BaxEe] kS Hug R F s ek =EtaAl S

A7 P e 2ok AR, ool Ry Q1o HAIg S Hwatz Yol ek A
sl o248 1#&E £t ALY A7EES TET B4, SHuAE B2 AF B e
PEA L AuAEE BN A, Bzt S FRE & Qe Wete® s HuAze By $4Y
Holg 9g Bails &4 el ATqRE X 247 ASHA §9, AEF7E &9 YES A EH A
< B9 AESH

M. A+ 2%
1. 7|1& 28 &

Kim et al.2011)2 EAFol| AX 5 SHduA2 4G & FTFS vA 84F sl B3 o
g FF BAL s AHs A 1AR JANARE O R BTk i 9‘4 Auatzo] §&84 4
HYPATE AASATE EAT BY527F 2008/A olstY A5 SAnA=It A3ty K gFo] 2004/
Al o3l ASE BYAE At BYLsE Fodhs Pz, HaFo] 6007/

Al Bt} oAl w5 o] 1,500 dl/Al o]/ A= A AE7) Qe AlEuaE Age AoE )
E}th Kim and Park(2012)2 B34S o ©E IHuaE 23E £ T Rfus o] ujs &
2 A% BPAls o] Basta AA I} Faste AOE B4 E AT Moon et al.(2013)2 HFA] 0]9] g
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<Table 1> Analysis of installation effect of roundabout

. Average travel time (sec/set) Average travel speed (km/h)
Intersection | Number of n m I m
crease/decrease crease/decrease
approaches | Dicti P 1 Dicti Posth it
type ppr ictionary osthumously rate (%) ictionary osthumously rate (%)
3 20.8 17.0 -18.5 253 31.2 23.1
4 412 26.5 -35.7 233 28.9 23.8
Signal 5 459 28.0 -39.1 239 32.8 37.3
intersection
3r4Double |, 5 28.4 359 254 300 18.1
Spherical)
Average 38.1 25.0 -344 24.5 30.7 254
Nonsienaled 3 23.0 20.4 -11.3 26.5 29.3 10.1
OnSIgnae 4 228 213 67 275 298 8.4
ntersection
Average 229 20.8 9.0 27.0 29.5 94
Rotary 5 40.3 315 21.8 19.7 26.5 34.5
Average 34.0 24.7 274 24.5 29.8 214

Source: Korea Transportation Research Institute “Roundabout Policy Research Support Project” (http://www.roundabout.or.kr)
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<Table 2> Analysis of Traffic Accidents at Roundabout

Total Dead Serious Injuries Slight injuries
Division
Before | After Inc;;:;\se Before | After III((:I“Z&)).SC Before | After Im;l;jz)lse Before | After Im(:;:;nse
#. of 817 615 247 153 4 -73.9 3343 218 -34.8 467.3 393 -15.9
Accidents
Casualties | 4757 | oo1 | 331 | 167 4 76 | 431 | 257 | 404 | 928 | 660 | 289
(person)

Source: Korea Transportation Research Institute “Roundabout Policy Research Support Project” (http://www.roundabout.or.kr)
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<Table 3> Traffic accident status from 2012 to 2020
Division Accident date and time Accident details Accident type Target of damage
1 ‘12.02.04. 18:00 serious injury Car by person - crosswark Pedestrian
2 13.02.28. 19:00 minor injury Car by car-side right angle collision Car
3 ‘13.07.18. 03:00 minor injury Vehicle only workpiece collision
4 ‘14.06.05. 16:00 minor injury Car by person - crosswark Pedestrian
5 ‘15.01.05. 08:00 minor injury Car by car - rear end collision Car
6 ¢15.05.18. 20:00 serious injury Car by person - crossing the road Pedestrian
7 *15.12.10. 00:00 minor injury Car by car - a head on collision Car
8 16.09.22. 15:00 minor injury Car by person - other Pedestrian
9 17.02.23. 20:00 minor injury Car by car - a head on collision Motorcycle
10 17.04.06. 01:00 minor injury Car by car - a side collision Car
11 ‘17.08.15. 19:00 minor injury Car by car - other Bicycle
12 ‘18.01.10. 00:00 minor injury Car by car - a side collision Car
13 *18.05.30. 09:00 minor injury Car by car - a side collision Car
14 ‘19.01.20. 18:00 minor injury Car by car - a side collision Car
15 ‘19.05.14. 16:00 serious injury Car by car - other Bicycle
16 19.08.03. 15:00 minor injury Car by car - a head on collision Car
17 19.08.11. 08:00 minor injury Car by car - a side collision Car
18 ¢20.05.05. 17:00 minor injury Car by car - other Bicycle
19 20.05.25. 12:00 minor injury Car by person - on the road Pedestrian

Source: TASS Traffic Accident Analysis System (www.tass.koroad.or.kr)
Note: Shaded marks indicate pedestrian traffic accidents.
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<Table 4> Criteria for Analysis of VISSIM at Seohui Dongsang
Five-way Roundabout

Intersection type A five-way roundabout lane
Inscribed circle diameter 30m

1,100(60% of capacity) / 1,280(70% of
Traffic volume (v/h) capacity) / 1,500(80% of capacity)
/ 1,750(90% of capacity)

Traffic volume ratio by 27 17:16:26: 15

approach (%)

Main rotation ratio (%) | Left : 22, Straight : 58, Right : 19

Travel speed (km/h) Entry part: 30, Rotating part: 15

Crosswalk length (m) 8

Pedestrian crossing time (sec) 17

Pedestrian traffic (p/h) 600 RS EN v |

Signal period (sec) 60, 80, 100, 120 <Fig. 1> Location of pedestrian traffic lights on
Crosswalk position (m) 10, 20, 30 crosswalks at Seohui Dongsang Five-way Roundabout
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<Fig. 2> Delay according to signal presentation operation
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<Table 5> Delay by signal cycle when traffic volume increase =
<isec/veh> -
Traffic /100
increase| Actual | 10% | 30% 50% 2w e 0 i S
Cycle % - e — 10%(70% of capacity)
No signal 1391 | 24.14 | 6784 | 9972 8 g o :2
60sec 19.44 46.84 | 7341 | 124.11 N —————
80sec 16.08 39.36 | 72.78 | 118.63 g nosignal 60sec  BOsec 100sec 120sec
100sec 1573 | 3655 | 7055 | 110.96 e
120sec 1452 | 3413 | 6933 | 1075 <Fig. 3> Delay by signal cycle when traffic volume increases
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