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ABSTRACT

A turbo roundabout is a type of roundabout that allows vehicles to pass through the roundabout
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without changing lanes by separating the internal lanes. Thus, it has the advantage of minimizing
conflicts arising from converging, diverging, and lane changing in existing two-lane roundabouts. In
this study, the criteria for introducing a turbo roundabout are suggested by considering traffic volume
conditions of the approach lane, and the results were analyzed using a VISSIM. The results showed
that the 2-lane roundabout and basic(turbo) are the appropriate types when the approach traffic
volume is a balanced condition with 2,000 - 2,600veh/h. On the other hand, basic(turbo) and
egg(turbo) are appropriate types when the approach traffic volume is an unbalanced condition with
2,400 - 2,800veh/h under the condition of a major road grouped as an opposite combination. The
major road is grouped as an adjacent combination when there is an approach volume of 2,000 -
2,400veh/h, and the knee(turbo) is the appropriate type in this case.

Key words : Turbo roundabout, VISSIM, Balanced condition, Unbalanced condition
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Aol FE, AAA2 U G2 (weaving B4

w3 AR wEFt B dE Aol 9’4781'?— o] ozl & 301 adt ol '39—/?—'75}
317 Signal Metering ¥ A77F XL 9l 1 k(Ahn, 2012), HIAIS }EOJ HUARANA HTFE &
Y ke A2 tha ol A¥olth
slelole BRA R 232 AR 1AEY duatzd Hs] &Fo] 30%% F7HRhAL B
Ao U, Zef 292 5 B FrioA ko] o {2 222 Y A uxz HAE A4t
Az 51 At

& =ChH(Pulvirenti et al., 2021). Ul % 2010~2018d A x|g+ Atz o] A%
3 Ax 23 2 123 HuARANME 2% REALTF ZAEFAA T 2212 A nAEAE=
FARL) 04% F718F AS 2 B4 % T (Korea Transportation Institute, 2022).
22y HuARY] &F 7ha 9 okd EAZS dadtual 19989 WdSsolx HEY IduAz
(Turbo Roundabout)”} /W= Ath B EE Anat2E QoA 2223 S|Huatze] tiete 2] A5
3 gloH, FYdAE 2022\ 8¢Y I WAE HAXNHNE MASHA BHEY HuaE AX] 2002 A
2|8 718t FE AL AANSFIAT, YT 43 HEY MR FFE A 7)E 1A
oot AXE AA3}] ofee AAolth

ole]] B QoA Uut 22123 IAMuAES} BB AHWUAE F3o WE HEEY uEF
Hg g e wEEs 188ty 7 w2 AAHNETHFS Eéé}(}iﬁ}. &8 mE Agg wak
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5 ETT AR, W I uEF e 5H& =&
=4, 58 298 vEoE U 24 AU s st rlo]az A Edold 23Sl VISSIM
< d&ate] duxE FEE(LNE B 5% JHuAR) AL B HAFELOS) S EA T
A, Two-Way ANOVA £4& afl 4 A3e] FA4 folde A5 & Aua st f3d net =
=8 AHusde AdEst] HEY JHuaze] A4 =9 VIEs AT
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)li i Capacity '\ ; \ Capacity "\ ; { Capacity Capacity
\\ il Dutch : 3,500pculh \ / ﬂﬁ Dutch : 2,800pcurh \, ,[ ’é | Dutch: 3,500pcuh Dutch : 4,000pcu/h
B 2= 8 Korea : 2,000~ )Y \ Korea : 2,000~ \)/ Korea 2,000~ \ Korea :
o _—/w-\ - ._zfgffe,h,h . _‘——'// \\\ 2,600veh/h // annvehlh
TE===H . — | ; -
\{/’— \\, <, \
[T 3\ ITAN
TN \7]
1. 1l

<Basic> <Egg>

_f
...... =i
—

‘l " Capacity P
Dutch : 4,500pcu/h - /\\\ <
Korea : - B — w4 b
= S == p—] ‘\ J
e\ R \E7
- 3 V Capacity v,v] Capacity
v T[f Dutch : 3,800pculh \\ ’\ J Dutch : 5,500pculh
Korea: 2,000~ .
T 2soowenn Rl
<Rotor> <Stretched Knee> <Star>

<Fig. 1> Turbo Roundabout Type & Capacity

HEY IHuAEE 2328 HuAze e zn 1 AsS Hrkekes A7 JdHT vk U
A= VISSIME 83t EEY 3duxtze] = A& WS HAES gt Song(2011) HEF 3
Anat2e] §&Fo] 222y IANAZHT & 10% ETI 3HoH, E|RY IHdux2e] F=29 wF
T3 3d wEF HE AES FaAe F=E3Ith Song and LeeQ2D)E FE29 REZo Wigkd w
22 g g} A4S FPsgon HEY JAuARe AHnEES 2400~2,800th /A = A AT

oA HEE IAnAZEY] WFLF, (A, BHA T SHAAN AeHrt AF7F SE3A o
F0]2]31 U}, Engelsman and Uken(2007)2 Quick-Scan Model & &85l HEE 3|3 Ex}i«] nEgo] A
22 EF F¥o] w} 3,000-3,500t/AY W 1AZ, 2328 AR 840 ok SYch
Anagnostopoulos and Kehagia(2018)<= 2323 A w27} HEY JHuAZZ AR S v & L=7}
g 93, 2EE4 wlEwe] He 30% 74 AS AT Giuffré et al.(2012)o1 4= Gap Acceptance
Model & Z-83to] BB SHuAgoA Frret Frgo] wggo] HegstA Ao/t e 49 o &8
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o] AYATE <Table 1> o] B st HPATE AESIAS W, HEY IHuAZE 2227
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< o F39 HEY AR 9] 7S At gk

<Table 1> Review of Turbo Roundabout Study Results

Author Method Variable
Song(2011) VISSIM - Major & Minor Road Turning Volume Rate
Song and Lee(2021) VISSIM - Major & Minor Road Turning Volume Rate
Engelsman and Uken(2007) Quick-Scan Model - Major & Minor Road Volume Rate
Anagnostopoulos and Kehagia(2018) VISSIM - Real-Time Volume Data
Giuffre et al.(2012) Gap Acceptance Mode - Major & Minor Road Volume Rate

M. E4344E

e AnaE & 4 2 AP 37 2y, Ao 2, uAF AlEFH oA By Al 7R HE
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Jo 2 BHRY AnREE £t 2A; St

HAA Al EE ol B8 ZF VISSIMS 3| duAs2 wEed AlEdgeldd 7 Age 22 a5o)ghe 9
Zdo] A ulj & o] ¥(Trueblood and Dale, 2003), HHE Y 3| M W2 E 7St Fortuijn(2009)2 B R Y 3| wA=
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<Table 2> Analysis Scenario

Network Scenario Major & Minor Road Major Road Minor Road Turning Volume Late
Volume Rate Volume Pattern (L:T:R)
1 1:6:3
Scenario A 55 -
2 3:.6:1
S io B ! 7:3(35:15:35:15) Opposi 163
cenario :3(35:15:35: ite
2 pos 3:6:1
4-Leg . 1 . 1:6:3
:1(45:5:45:
Roundabout Scenario C 5 9:1(45:5:45:5) Opposite 361
1 1:6:3
Scenario D 7:3(15:15:45:25) Adjacent
2 3.6:1
1 1:6:3
Scenario E 9:1(5:5:55:35) Adjacent
2 3:6:1
1 1:0:9
Scenario F 55 -
2 3.0:7
3-Leg . 1 ) 1:0:9
Roundabout Scenario G 5 8:2 - 307
1 1:0:9
Scenario H 9:1 -
2 3:0:7

3. BM HESRZ 75

A Y EY A= Korea Transportation Institute(2022)0l1 4 A A 8t= 7181725 Wk st 7259t AR
AAEE 20km/h, AFEZ 3.5m, Z|HAAZE 5m, IYF HAHEASEEE 50kmhE AR 0H, FYLTAHA

01 Baslc :: DZ Egg :: 03 Knee ::

01 Stfatcl‘led Knee 02 2 lane Roudabout

—?—-%

<Fig. 2> Turbo Roundabout Network in VISSIM

Vol.23 No.5 (2024. 10) Journal of Korean Society of Intelligent Transport Systems 89



il

Z2Y uszts 13 HEY sduizre] J|Fo ek oy

2 222 21m, EJEY 23m=E FE3ATE A ¥IE&-2 0%0]7, VISSIM WA 538 3d 3 Hdu
22+ o2 <Fig. 2>9F 2t} E=3H VISSIM ol A :@l&m}i T2 A3 93 39 H(Priority
Rule) 0.2 22283} EEY Jdwatze] i ATHAZE 3.0%, H4 2RRPE L 5.0mE A48T

V. 4 43
1. AlLl2|2Y 2A 23|

1) AL A

A2 AdA 222 IHuAES} HEY JHuAE FHE AFd AAANE/H)S A48T
<Table 3> AU 2 AS] AAAZE EAZOE AHIAFELOS)0l AR FA T 400~1,0000H/ A= A sl
AR 22FF(L0S)0] E ©17d2l A9 5B o2 FASIATE A-1o|AE 22328 3 WALE, Basic 2,6000/Al,
Egg, Kneet: 2200th/A] o] 32, A20)A & 23428 3 A2 2,400th/Al, Basic, EggE 2,000th/4], Knee:
1,800TH/Al o]&& AA7} FASA ZE7Fete] A H 24FL0S)0] E~FE =23t4ith

<Table 3> Scenario A Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,200
2-Lane Roundabout 350 | 416 | 491 | 598 | 722 | 928 | 12.38 | 17.68 | 37.62 | 62.45 | 79.12
Basic 406 | 496 | 589 | 739 | 933 | 1232 | 16.24 | 28.83 | 49.74 | 76.21 | 84.37
! Egg 4.71 575 | 720 | 941 | 1226 | 18.39 | 37.53 | 68.75 | 79.02 | 82.01 | 93.67
Knee 423 | 523 | 6.67 | 877 | 1236 | 19.20 | 43.50 | 75.42 | 89.46 | 127.25 | 150.09
A 2-Lane Roundabout 4.01 499 | 629 | 759 | 929 | 13.02 | 1952 | 64.24 | 76.94 | 87.09 | 108.51
Basic 543 | 728 | 875 | 9.58 | 2062 | 53.33 | 61.68 | 75.46 | 92.76 | 102.16 | 111.67
2 Egg 5.61 7.51 990 | 1394 | 24.10 | 57.18 | 71.09 | 98.44 | 109.33 | 120.32 | 132.81
Knee 544 | 732 | 1032 | 1640 | 42.46 | 84.59 | 100.09 | 131.30 | 143.59 | 151.73 | 160.64

2-Lane Roundabout Basic —Egg Knee

80 80
40 40

— ) —e—
400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200
Volume(veh/h) Volume(veh/h)

2-Lane Roundabout Basic —Egg Knee

Delay Time(sec/veh)
B

Delay Time(sec/veh)
B

<Fig. 3> A-1 Delay Time Analysis Result <Fig. 4> A-2 Delay Time Analysis Result

2) AlLi2|2 B
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<Table 4>+ Alt2] & BE A xﬂf\l L EAFOE AR AFELOS)0] AR Y87 400~1,0000H/ A= A 2FatH,

AHI2FF(LO0S)0] E o3 B¢ B2 FAISAT. B-1914= Basic 2,800tH/4], 2223 |- wAtZ

9} EggE 2,600UH/A], Kneet:= 1,800tH/Al o] 32 B2oA= 2223 3| W ALE, Basic, Egg 2,400tH/Al, Knee
+ L600TH/A] o] %2 AA7t A A FTlete] AR 2FELOS)C] E~-FE =238t

<Table 4> Scenario B Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,200
2-Lane Roundabout | 347 | 4.14 | 519 | 633 | 800 | 11.03 | 16.18 | 31.28 | 89.21 | 136.37 | 175.15
| Basic 370 | 442 | 539 | 648 | 8.18 | 11.01 | 14.52 | 2098 | 32.38 | 72.28 | 9741
Egg 4.19 517 593 7.34 8.70 | 12.12 | 16.77 | 2493 | 46.88 | 91.16 | 113.52
Knee 4.79 6.43 926 | 22.34 | 99.90 | 145.44 | 155.31 | 176.06 | 185.09 | 193.39 | 220.18
B 2-Lane Roundabout | 3.79 | 4.64 560 | 7.28 9.69 | 13.66 | 27.64 | 74.01 | 146.48 | 186.16 | 233.14
) Basic 436 | 554 7.12 9.17 | 12.50 | 18.39 | 26.83 | 53.95 | 73.00 | 110.73 | 165.61
Egg 456 | 5.72 7.09 | 9.00 | 11.72 | 17.64 | 26.80 | 61.18 | 121.66 | 156.28 | 209.71
Knee 5.83 835 | 14.18 | 80.43 | 152.31 | 172.96 | 195.16 | 208.83 | 222.07 | 267.75 | 294.40
. 2-Lane Roundabout —— Basic ——FEgg ——Knee . ——2-Lane Roundabout —— Basic —Egg —— Knee
250 3
50 50
’ 4(; 600 8; 1,(;001,20(;,4001,6001,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 ’ 4(; 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200
Volume(veh/h) Volume(veh/h)
<Fig. 5> B-1 Delay Time Analysis Result <Fig. 6> B-2 Delay Time Analysis Result
3) AlLlz| C
Adele cold 2328 sdnAzsl HRy sduie 88 Y AAANEWS B
<Table 5> A}2] 2 co| A4 17& BAzho 2 AU ASZEL0S)0] AR YA T 400-1,0000H A= s,
A 2F(LO08)°] E o3l A5 592 FAS C-1olA= Basic 2,800T/4], Egg= 2,600tH/A, 2
A2y IJAuAzEE 2400141//\] Knee= 1,400th/A] ©]F &, C-20] A= Basic, EggE 2,600th/A], 23128 34

WAFZ = 2,4000H/4], Kneew 1,400TH/A] Ol 2 A7 FE4A F7 st AulAFELOS)©| E-FE EHs)
Pri=g
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<Table 5> Scenario C Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,200
2-Lane Roundabout 338 | 402 | 512 | 7.00 | 9.19 | 12.61 | 30.40 |122.84|159.03 | 177.53 | 195.94
. Basic 336 | 3.85 | 467 | 549 | 678 | 872 | 1148 | 16.62 | 26.14 | 62.75 | 100.84
Egg 356 | 417 | 505 | 604 | 722 | 9.02 | 11.79 | 17.29 | 36.90 | 87.92 | 120.19
c Knee 6.32 | 11.98 | 80.38 |167.61 | 177.40 | 178.19 | 181.20 | 184.01 | 193.69 | 253.96 | 273.89
2-Lane Roundabout 352 | 419 | 536 | 725 | 9.87 | 1446 | 34.53 | 137.95| 163.44 | 233.86 | 250.63
) Basic 346 | 4.11 508 | 6.00 | 747 | 9.86 | 13.06 | 1991 | 38.49 | 84.61 | 120.75
Egg 379 | 440 | 529 | 653 | 793 | 9.67 | 13.25 | 21.94 | 53.44 | 108.09 | 136.03
Knee 7.03 | 15.04 | 108.02 | 177.32 | 183.54 | 186.58 | 189.27 | 193.21 | 258.44 | 288.53 | 291.86
2-Lane Roundabout Basic Egg Knee 2-Lane Roundabout Basic Egg Knee
350 350
= 300 = 300
§ &0 § 250
\é 200 % 200
E 150 E 150
g: L g: 100
50 50
0 400 6;7 880 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 0 400 6;7 880 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200
Volume(veh/h) Volume(veh/h)
<Fig. 7> C-1 Analysis Result <Fig. 8> C-2 Analysis Result
4) AlL2l2 D

AL DolAM 2232 Y S duxtzEet HEY SHuatz 38 Age AN WS T8k
<Table 6>& AU} 2 D& A A lzl EA 702 MU AFZML0S)0] AR Y3 400~1,000tH/ A= A Fsh,
AHI2FFLO0S)0] E o3 7B Y oZ FASST D-1914= Knee= 2,400tH/4], 2228 |- w2
+ 1,800tH/Al, Basic, Egge 1,600"41//‘] o] %2, D294 Kneetw 2,200th/A], 22323 3| A wAtE+= 1,800TH/
Al, Basic, Egg= 1,600tH/4] o] &2 AA7F gA8A F7hste AHl2~FF(L0S)°] E-FE =933t

<Table 6> Scenario D Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,200
2-Lane Roundabout 475 | 638 | 818 | 13.31 | 39.70 | 53.63 | 60.64 | 64.29 | 73.15 | 79.16 | 80.56
Basic 544 | 722 | 11.72 | 3844 | 57.36 | 6491 | 71.40 | 82.60 | 98.69 | 103.83 | 118.74
! Egg 5.61 | 8.10 | 15.00 | 84.27 | 93.62 |104.84 [ 115.67 | 123.28 | 131.05 | 137.25 | 144.96
Knee 363 | 440 | 549 | 6.68 | 8.64 | 1257 | 21.71 | 35.43 | 55.99 | 57.94 | 59.42
P 2-Lane Roundabout 459 | 635 | 8.16 | 1870 | 41.64 | 52.99 | 60.16 | 75.94 | 81.41 | 89.72 | 95.32
Basic 6.03 | 8.24 | 16.33 | 4847 | 60.32 | 68.58 | 74.21 | 85.89 | 96.77 | 109.47 | 115.61
: Egg 6.43 | 10.11 | 2327 | 91.12 | 103.01 | 113.90 | 121.76 | 131.09 | 149.90 | 157.73 | 169.96
Knee 422 | 537 | 693 | 893 | 12.67 | 18.61 | 41.95 | 54.89 | 59.43 | 61.73 | 62.65

92  PIRTSYI =2 233, M52(2024H 109)



2-Lane Roundabout Basic

2-Lane Roundabout Basic Egg Knee Egg Knee
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Delay Time(sec/veh)
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Delay Time(sec/veh)
s B

IS
S
IS
S5

0 — 0 —
400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 2,600 2,800 3,000 3,200
Volume(veh/h) Volume(veh/h)

<Fig. 9> D-1 Analysis Result <Fig. 10> D-2 Analysis Result

5) AlLf2|2 E

AUl L EolA 22123 SldnatEe} BRY IHuAE G AFT AAANE/H)S 2459
<Table 7> AU & EO] AAAZE BAGOE AU 2+FL0S)0] AR YT 400~1,000th/ A= A =3l
AHI 22 Z(L0S)0] E o3l A @2 FAEAT B-1, E2914+ Kneew 2,000th/Al, 221238 3]0l
A2 1,6000H/ 4], Basic2 1,400TH/Al, Eggw 1,200TH/A] o] F2 A7} FA3A F7F8ke] A0 224F(L0S)
o] E-FE =234 th

<Table 7> Scenario E Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario | 1,200 | 1,400 | 1,600 | 1,800 | 2,000 | 2,200 | 2,400 | 2,600 | 2,800 | 3,000 | 3,200
2-Lane Roundabout 6.86 | 10.48 | 26.73 | 37.73 | 46.36 | 5320 | 65.46 | 69.98 | 72.47 | 86.26 | 92.66
Basic 9.10 | 2791 | 54.67 | 69.57 | 72.37 | 84.83 | 96.24 | 106.40 | 114.35 | 121.13 | 135.72
! Egg 11.80 | 74.84 | 81.71 | 86.64 | 97.82 | 106.66 | 114.40 | 121.15 | 138.41 | 146.44 | 151.69
Knee 398 | 501 | 6.78 | 10.00 | 15.27 | 41.50 | 53.70 | 55.03 | 57.70 | 58.68 | 61.05
F 2-Lane Roundabout 6.94 | 10.57 | 30.51 | 58.91 | 65.32 | 78.81 | 81.50 | 95.19 |100.02 | 111.61 | 125.90
Basic 9.15 | 3143 | 57.56 | 62.09 | 74.68 | 85.85 | 97.91 | 107.68 | 118.63 | 128.84 | 139.17
2 Egg 12.51 | 87.11 | 96.68 | 101.60 | 111.41 | 120.47 | 127.06 | 134.43 | 141.31 | 159.33 | 164.46
Knee 429 | 536 | 7.19 | 10.73 | 20.34 | 63.51 | 65.53 | 67.47 | 68.31 | 72.51 | 74.50
. 2-Lane Roundabout ——Basic ——Egg —— Knee . ——2-Lane Roundabout —— Basic —Egg ——Knee
g g
g, N
0 - o
<Fig. 11> E-1 Analysis Result <Fig. 12> E-2 Analysis Result
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AUE] e FolA 22123 3 AmA29) E|RY SAnxEe] ek
8>S AUl 2 Fol AAAZE BAFOE AU AFFL0S)0] AR Y
FHLOS)O] E o] A SR FASAT

F AAAZHZ/) S B3 T <Table
A3k 300~1,800tH/ A= At Au] 2

<Table 8> Scenario F Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario 2,100 2,400 2,700 3,000 3,300 3,600 3,900
2-Lane Roundabout 529 7.72 11.34 34.84 54.35 62.73 75.57
! Stretched Knee 4.19 5.19 6.83 9.82 20.06 50.53 61.33
F 2-Lane Roundabout 853 1525 61.77 74.85 85.53 99.67 110.79
2 Stretched Knee 4.86 6.34 8.70 13.46 58.17 74.72 87.71

F-19 4+ Stretched Kneei= 3,300tH/A], 22128 3| AwAZ = 3,000tH/A] ©]5F, F20)| 4+ Stretched Knee
= 3,0000l/Al, 222 Y I HARAEE 240001/A] o] FZ AA VL FAS A FI18F] AHl2~4F1L0S)°] E~F
A=t el

——2-Lane Roundabout Stretched Knee 2-Lane Roundabout Stretched Knee

Delay Time(sec/veh)
8

Delay Time(sec/veh)
8

0 — 0 - —
300 600 900 1,200 1,500 1,800 2,100 2,400 2,700 3,000 3,300 3,600 3,900 300 600 900 1,200 1,500 1,800 2,100 2,400 2,700 3,000 3,300 3,600 3,900
Volume(veh/h) Volume(veh/h)

<Fig. 13> F-1 Analysis Result <Fig. 14> F-1 Analysis Result

7) ALi2|2 G

AU 2 GollA 232 A nAZe} HEE 3| dnarz o] abeg A A HE /)& £413HS T <Table
9> AUE| 2 GO AAAZE BAZ oz MB|A4FL0S)°) AZ A7 300~1,800TH/ A= A ket Anjx
FF(LO0S)°] E o4 A FH9oE BABATE G-1, G204 Stretched Kneet= 3,300/4], 2228 3]
WALRE 2,400th/A] o] F= AA7F FASHA STk MB|2FFE(LO0S)°] E~-FR =28t

<Table 9> Scenario G Analysis Results

Delay Time(sec/veh) Volume(veh/h)
Turbo Roundabout Type & Scenario 2,100 2,400 2,700 3,000 3,300 3,600 3,900
2-Lane Roundabout 6.82 11.58 46.83 80.86 97.40 110.87 128.51
! Stretched Knee 4.05 520 6.67 9.28 16.03 52.74 71.68
¢ 2-Lane Roundabout 10.80 30.35 68.74 91.83 111.52 123.12 140.90
2 Stretched Knee 4.62 5.70 7.78 10.84 22.64 65.59 80.13
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——2-Lane Roundabout
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<Fig. 15> G-1 Analysis Result

8) AlLf2|2 H

AUl L HolA 23128 3] H =
10> Alue] 2 HE| AAAZE Ao = A
2FF(L0S)°] E o)l B+

2= 2,400TH/A]

A7} FEHHA F7Vste] AHlAFL0S)°] E~FE &

<Table 10> Scenario H Analysis Results

<Fig. 16> G-2 Analysis Result

2ot HEg a2 A A2 HEM)E E48HIT <Table
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2-Lane Roundabout Stretched Knee 2-Lane Roundabout Stretched Knee
200 200
§ 160 § 160
%’ 120 % 120
E E
E’ 80 E) 80

Volume(veh/h)

<Fig. 17> H-1 Analysis Result

<Fig. 18> H-2 Analysis Result
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574 (Null Hypothesis) 1 : Aluvbe] 2ol mh& AAAZE 2to]&= Qi

o) % 7} (Alternative Hypothesis) 1 : Alube] 2.0 w2 A A A|ZE 2fol= Ut
AE-7HE(Null Hypothesis) 2 : A2 F& o W& A AIZE 2ol ot

o) & 7}4d (Alternative Hypothesis) 2 : 222 F8o WE A A Zol= U

1) 4X| 3|M X2

<Table 11> 47 3| A2 A At 29 Eih?—_ FrE o & AA AR i}om o] g EAHEA
o BE 5g8T mE FoFE 00008E ol A A
AF-71Ado] 712bE 2 thg7Hd o] A e = o f\lﬂrﬂ&% LX}E fﬂfﬂl rﬂrE A/ A AR x}°l7} H?%—% &
91t} Scheffe ¥ ‘% 283 A HA A2 Ay Lo & Hi AA A7 A<B<C<D<E 2.2 UE}
Poh =3 22 fEd mE FUHGTS Knee>22A 28 3 A WX Z>Egg>Basic <502 UERSTH

<Table 11> Results of the Two-way ANOVA Analysis at 4-leg Roundabout

Independent Variable Type I Sum of Squares DF Sum of Squares F P Post-hoc (Sheffe)
Scenario 84051 4 21013 103.04 0.000 E>D>C>B>A
Intersection Type 64203 3 21401 104.94 0.000 d>a>c>bl)
Scenario*Intersection Type 450238 12 37520 183.99 0.000 -
Error 2272527 580 3918 - - -
Total 4507200 600 - - - -
Modified Sum 2871019 599 - - - -
DF : Degree of Freedom, F : F Statics, P : P-Value
2) 3%| s|MmAl=
<Table 12> 37 FARAZANA A )2l 2%} RAZ F8o) B A A9 o] ARAEA Aol
% 2E SPETA HE FAIE 00022 FALZ 005 FARR RS BHAAT, et

Aol 12 GRSl AR el 2ot AR e BE AN
k. 37 HATAZ] AFHYE 3

<Table 12> Results of the Two-way ANOVA Analysis at 3-leg Roundabout

Independent Variable Type I Sum of Squares DF Sum of Squares F P Post-hoc (Sheffe)
Scenario 2827 2 1414 13.80 | 0.000 F>G>H
Intersection Type 29649 1 29469 287.70 | 0.000 -
Scenario*Intersection Type 8908 2 4454 4348 0.000 -
Error 7989 78 102 - - -
Total 430682 156 - - - -
Modified Sum 296756 155 - - - -

DF : Degree of Freedom, F : F Statics, P : P-Value

1) a=22t2% 3@

22, b=

Basic, c= Egg, d= Knee
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<Fig. 19> A Diagram for Turbo Roundabout Type Decision Process
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