creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

=
H+
B
=
i
\h

LTl

L hesr MEs o] Bl 2z W g B of
= BRT
- PSS bR -

Effectiveness Analysis for Transforming

Many-Legs Type Intersection into Roundabout in Jeju

FEN KBRS BERANE B

Rz

EBIRE T2

+TARITE B
I C

2011 4 6 A



Effectiveness Analysis for Transforming

Many-Legs Type Intersection into

Roundabout in Jeju

Sang Ick KO

(Supervised by Professor Dong Wook Lee)

A thesis submitted in partial fulfillment of the requirement for

the degree of Master of Engineering
2011. 6

This thesis has been examined and approved by

Thesis director, Byung—Gul Lee, Prof. of Civil & Ocean Engineering

Thesis director, Sang-Jin Kim, Prof. of Civil & Ocean Engineering

Thesis director, Dong Wook Lee, Prof. of Civil & Ocean Engineering

~

June. 2011

Department of Construction and Environmental Engineering

GRADUATE SCHOOL OF INDUSTRY
JEJU NATIONAL UNIVERSITY

@ jeju



(Rundl

kA8 Xk e] [nliEar Wk 5t of
& RS
- BN ES RO E -

REHE & K B
o] MmN = LB MLE2M wmxo= RHT
20115 6 A

EEMRER PESE KB

IR TR
+ARTE HK
I
mfEe T LB o= RES
2011 4 6 A

= B K £

x I=| EL

4= = Fl

@ jeju



=2 7 T P PP i
FE B A et s v
TLR B R e vi
Summary -------------------------------------------------------------------------------------------------------------------------- Vlll
L. A] B e 1
1.1 o+ HH7(:>] ™ %7@ .................................................................................................... 1
1.2 AATF-9] H D QF HEFEH coe i 2
II. 7] &G G5 TLZE ceerererreenetotinentiitie ittt st sttt st sttt sttt 4
III. S| ADXFE G O] Z A FLF crererrrrrmintinnnn s 6
3.1 FAWIFZ Y] A O] H RO QIT] e 6
311 B A ILEFZ Q] A Q] wereeeerreeteie 6
312 A ATIFEG L8 QB] v s 6
313 AWK RL F-F E L O] A Q] e 8
32 B AWAFZ O G L A ¢ TEA e 10
321 B A IAFT Q] BB coererrereeni 10
1) Z] B BB e 10
D) BB e 13
322 B AWAFZE] A T TEA e 16
1) B A MAFZ O] FFE] oo 16

— | —



2) B A DI R O] TEA] coreerneenten e 20

33 B AR Y ARG AFE] corererreererrerrerseireistisiisi et 29
331 ZUY B A LIFE L OJAFH] cwereeereersererrerrerrersiieeseistiens st 29
3.3.2 Bl A TLIFE O] TEQIAFH] «evverrerererrersersrmireienisiiseie i 25

34 Z=A TWES O BF TETFA E e 31
341 TWESGAA ARBE A D oot 31
342 AZEMARE 3] - AIFE A T cerrrrrsrreessersiessinssisissssiissis s essienes 39

IV. 229 E @ gIAFR] A A A ceeeeermmrmmnsienteiiiiss i 36

4] BA 0 BERAA e S oo R e 36
411 B Z22 T3 o e B ... 36

42 WETTH] QO] TEA Q Jn ot 37
421 ZFEFL P H] B O] FA] wrr 38

. I T R e . 38

0) L H] g Mg+ Rl T B e 41
422 A ZFZFRH]I R 2] FA] cri s 49
4.3 BAYUIAE TLEFE coeveereessoeeessesesssessissse st ss bbb 43
1) T QAT Z] B] wovererrereneneesenee ettt 43

D) TLEAF T E] woeveevereereeemmensmistisei s e 46
BYEE TG A ] B cevreerensersensseme et 48
ARV T QYT AFF]E] wrevverseeseesemseiesististise e 50
BYBF T QT AFZ] B veereeerseeseererreineiesieiei e 52
4.4 FAYAPUFE] Q. cereerereeneetett e 54
V. AR O] FEITFEA] ottt 55
5.1 TIAFA] A Q0 F AT oo 55
1) WYEAFAT AR S GEA] I} e 55

2) WIAFA ] WAFZ LA AT} e 56

3) EFAIAT AR SHEA AT 57

— i -

Collection @ jeju



4) /I\JEC])J];L }1\:]—743] ELX]-E %og%:_?_/j' 71_3_31]. ........................................................ 58

5 stadT AAT WAFZR SGEA AT i 60

5.2 B0 mME WEETZH] Q8 AT 61
5.2.1 ZFFFIH] B e 61

1) LA B eeeneeeeete e 61
2)%%3] ..................................................................................................................... 63
5.2.2 Al ZEZFR] H] 8 weveeneenentanteteii e 66

5.3 A e 70
VL. A B et 73
6.1 od:,lg %%L 2 Xj%ﬂxﬂ?j ...................................................................................... 73
6.2 BEZL OF TLAFA]| «eeververuereeteeiten st 75
REFERENCES ::eeeeeeeeeeeetuuuiiiiiiiiieii ... 76
) PP 77

— i -

Collection @ jeju



<3#%
<3
<3
<3
<3
<3
<3t
<3
<3t
<3
<3t
<3
<3
<3
<3
<3t
<3t
<3
<3

it

<3
<3t
<3
<3

RYA
aL

<3

3-1>
3-2>
3-3>
3-4>
3-5>
3-6>
317>
3-8>
3-9>
4-1>
4-2>
4-3>
4-4>
4-5>
4-6>
47>
4-8>
4-9>
4-10>
4-11>
4-12>
4-13>
4-14>
o-1>
52>
o-3>

Bl A TIF RO} TEA TS| H T wererrevervsresemsenssessemseniseiitiie s 7
B ATMIFRY QR 8 0] A O] copmmmsassssseressenessnssssesssssssssiassssessssssssssssesseans 9
S ATARY A L TFA oo 21
ZU AN EO] A o] FEEEER..........o 292
B ATIFRY AAA FJT EIF  cererererreeenrererenenieee i 32
CTHEALT ZHE VoA A AFALEEHE AFTLHZF e 33
ASE A= 19D A1etA e R B 34
AFEE O1F 109FE EE AFFRF BIBF e 34
B ARAR A DTl GBI oo 35
A TAH| O] QY] ZE ZFTHH| TLIE wererereeremsemeniseineneeniseeenienine 40
P2 e T8 A TS ool TR o oneerorereresesensscscessnasasersss 41
EPBAE  JFE AZFZFR] H] G s 42
AFE B ATIFZE AA A A F I o 43
AR A T WAFR T D A AP e 44
HAAFA T B AT A A 7] T ceeremereeei 45
WIPATA T DAFZE G L QA ALFZ] e 46
WAFA D] B A WIFZ A A 7] o oevrerereremmrenmee 47
EGALAZ] S ZF L QA AR s 48
EFGALAZ 3 A WIFZ A A T]Fo e 49
NEAT AAE LR T3 L Y AAFR e, 50
NEAT AAT B ADIFE A A T T oo, 51
FEAT AAY AR T L Y AAFZ e, 52
SFE AT AT B AR A A T]F e 53
HAAA T R A - T 0] FEAI AT e 55
DHAFAE A A - T ] B AT} e 57
EGARAE A A - T £0] EA AT e, 58
— v -

Collection @ jeju



5-4> Alada A A
o

YA
it

<

61

o
A
&

_VOH
o

iy
NE

oF

o

5-6> 20081 1178 H] ¢

<3

62

62
63
63
64
65
65

5-7> ﬂﬂ—i‘?—i Average delay time per Vehicle[s]
5-8> _]j!_;‘(]_iﬂﬂé Average speed[km/h]

5-13> L

-
st
-
it
-
-
it

<
<
<

67
67

2 A

tjo

A

’

4

e

5-14> &

<3

67
68
68
69
69
70

=
.18

[e)

|

L=,

2z}

-
=

[}

. 2}

5-16> #H

S5- K

-
B
-
it
i

<
<

71
79

=
__Q..#
0

g

Collection @ jeju



[Z2F 1-1] AT0) S .. i Sy ..oocoveooenecnen il cooevcncacenecs 3
[722] 3-1] S AMIZO WEAZEO] H| T soreeerrrssssssssreeeessssssssssnssssssssssssssssesesssssssssnns 7
[28 3-2] 3 BEEE o) A1 Q 2 coeveereeee . .......o.onennrmnimnininenenencseaesesenscs ]
RN I ESETS - ea—— T S——" 11
[23 3-4] 1R128 S A TRFE oo R ...o..ooooennene i W 11
[73 3-5] 232 B ATILD cwcrcoerscrer (..o W B 11
[23 3-6] TR 3 ) Bl Al ) R ..............oocooiennmnnnnnncecnaennaee 12
[28 3-7] TEEZ EAOJE HZ QR AR| of crrrrmerrmrssmmssenssssssnsssssssssssssns 12
[T28 3-8] AT B R TLAFE oottt 13
[728] 3-9] FAAYG FQYAZ AX] Q] cererererereresesininistese s 14
[2% 3-T0] =Sl Shr) TR Sl Bl B B 14
[ 3-11] QAT 3] A RAF R corrmmmmmmmmmreeereeesssssssssssmsssssssssssssssssssssssssssssssssonseoee 15
[28] 3-12] B AWZFZ O] AZF A AAIZF ZFA FT e 17
[728] 3-13] ZFERF 7F AFZ B1G5 H] Gl cooeeesereesemesssesssssssssssss s 18
[28] 3-14] ZFE2FSF B ARTF AFE B1F5 H| G corvereesreessseessessssesssssssssssssssssessssns 18
(28] 3-15] X9 B AW Z DX 0 AFF] e 23
[ZT 3-16] G B A TLIFE crvererererrsmeserserssessmsesssessrssisssessrssisssessessisssesssssssssessesssssss 2%
[T28 3-17] 0] B A TLRFE wrerrerereerenseriseiesieniseie it 27
[728) 3-18] QO] B TLIFTE werrerrerrerreesememeieineie et 29
[28 3-19] U] B A TLXFE errerreererrememsemsemsemeieseisese s 30
[T 4=1] VISSIME] TJEZe orereeersersresemsemiiiesiesis sttt i 37
[28 4-2] TWEEFH] O] FEA] QA serrererrrrereristiisisti it 38
[T 4-3] BA] BB IE e 54
(23 5-1] WA AE] WAFZ TP A« T 7] SFFETR e 56
[28] 5-2] WEPAFAT AR N A o T 7] FFF-R e 57
— Vi -

Collection @ jeju



[ %}ﬂal—r}gﬂqq ,5 ..................................... 58

4] a4 wzke A A -

Q}% a1 s
<
m—

—

o

-

)Collection @ jeju




Effectiveness Analysis for Transforming
Many-Legs Type Intersection into Roundabout

in Jeju
Sang Ick KO

Department of Construction and Environmental Engineering
Graduate School of Industry

Jeju National University

Supervised by Professor Dong Wook Lee

Summary

Roundabout 1s an intersection that allows vehicles to pass
through the intersection by circulating the circular traffic island at
the center of the intersection, and it 1s operated based on the
main principle of the entering vehicle yielding to the vehicle

already within the roundabout.

A modern style roundabout was introduced in the '90s in our

country, and there are about 100 roundabouts in operation as of

- viii -
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August 2009. In addition, roundabout design guideline (Ministry of
Land, Transport and Maritime Affairs, 2010) suitable for the
domestic condition 1S being established and supplied at the
increasing need for introducing roundabout from the level of
reducing accidents, enhancing traffic and revitalizing low-carbon
green traffic. Furthermore, it is receiving much attention in recent

as an eco—friendly road facility.

In this study, a comparative analysis was conducted on
roundabout at five locations in order to deduce the operational
result and financial effect of roundabout and signal intersection.
As for the operational result, it was found that roundabout showed
improvement effect in the average delay per vehicle compared to
that of signal intersection by minimum of 65% and maximum of
91%. As for the average driving speed, roundabout showed
operational improvement effect by minimum of 40% and maximum
of 99%. Additionally, it was found that roundabout showed
financial cost-saving effect in the traffic congestion cost compared
to that of signal operation by minimum of 58.59% and maximum
of 81% per year. It can be known from these analysis results that
roundabout has significant operational effects under certain amount
of traffic volume by allowing vehicles to pass through the
Intersection in a continuous way without much waiting time and

stoppage from signal control.
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Accordingly, it 1S necessary to actively review and supply the
operational plan for roundabout that is effective in reducing energy
consumption and air pollution emission from unnecessary signal
waiting as well as reducing the traffic congestion cost, rather than
indiscriminately operating signal intersection, in order to enhance
smooth intersection traffic and improve safety by preventing and

reducing traffic accidents.
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Aol Holrh [19 5-2]¢ AEed wat2 9 sduztRe] g Ax A

o JleTEE e Aot

= O

o
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<E 52> LAAAY AA A - F &9 B4 A

=& Pgjax wnz

H A T
A A 32 | Before | After M%) | r

F A A [s] 39.1 |1345| 656

Bir&=[km/h]| 15.34 | 25.83 | 6838

ZAAAZ[h] | 1617 | 52 | 6572

STHAD

u Before 8 After

Z & WA [h] | 24.03 | 1495 | 37.78

L5 Sk Eban S B 5

WA AT AR aefAbA e B wAp =

[29 5-2] L#ALAE ZAZ A A -F 78F=

3) ERAA Y wAE SR}

A2 EAAY 2% HARARE QA Ao Ao Hof gt
o= A5egd @ Agdol ) HAmA
5-3>01 4 Lhebd 23}

Zol A & FHEAAE Ao Al 30.89F004 HduAER At A=

i)
<
>,
I=J
Do
OJ
q
=
~
>,

ﬂl
i
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4% = 728%7]' 7H},\j_E]Eq’ B’gﬁ%%ﬂé}:}}‘_% }‘\li%og}\] 2645km/h°ﬂ/\1 i]ﬁﬂi]’i
SolA 4005km/hE 5141%2 EAEEs) sao] Hdow. & AAAZ

z

19.84hell A 5.39hE 72.83%, & &P A7 21.26hel A 1495h=E 41.49% F3 = +=
Aow ®Aol A (29 531e 45eq wAR 2 SAwaze o)

A AT RTEE e Aol

<E 5-3> EQAAY AN A -F &9 EAEH

o
~7i = ERUSL X wALR
B E Before | After S

B A A[s] | 30.89 | 84
Bt & =[km/h]| 26.45 | 40.05

FAAAZEh] | 19.84 | 539
FEHYA7N] | 21.26 1495 | 41.49 S T SR

® Before B After

E R T EdaAd Aandz
[29] 5-3] EFHALAE 2z A A -5 787=
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wheba] A gAY wAR AFA aE T 9/AlNA A A sl g
AEgdeldat sduxz AA S A&d AEHNAS EAT Z=

<G 5-4>0lA B upel o] A F FAA= AT Aol 12.73%A4

45.15km/h= 40484%°] SqE=7F FF HAv. T3 F A A AIZME 2.94hol] A
0.56hE Al 90.95%, F-&BAIZHS 81holA 659hE 1864% 3WH= Zo=
wAo] AT [1¥ 4] Aeed wxtz & slduxtze] ek A o - $o

NeT2g ded Aol

<E 5-4> AEYT WA AM A - F ¢ 242

I
1
o
[f2.c
ok
i)
-
[* ]
>
F_]
=
Hu

i A Before | After

B AA[s] | 1273 | 2.73 | 7855

Hit&E[km/h]| 3214 | 4515 | 40.48

Z A AAIZHN]| 294 | 056 | 90.95

BZAH B74E BRHMT FETMT

Z PN 7[h]] 81 | 659 | 1864

® Before W After

AEAT AAY WAz AEdT A A=

[Z3 5-4] AEdT HAY wA= Ad A -F 7|8+ =
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to
B
r
fol
N
N
fru
Mo
o
i
R
%0,
rlr
LY
fu
(il
2 )
o
fru
offt
o

of
ol
ol
2
Mo
1%
o,
i

7 <E 55>9 o] AF TF HAAAE S ed Ald=
2459% oA S ANAZE A F A= 288%F 88.28%7F /AL, HE
gL L3 2548km/holl Al 4569km/h= 80.1% = % EHE w7 Aol H Y
om & AAA S 823hellA 096hE 88.23%, 5 A ZHS 16.04holl 4] 951hE
40.711% FdEe= AoR Ao HAuth [1¥ 5-5]v e waz 3 sdw
Ao digk Ax A - Fof 7]gkFEE UERA Zo]th

<E 55> FEYT AAY AL A - F £ B 27

e}
- & ST aA] wre
T P Before | After =

B A A [s] | 2459 | 283 | 88.28

Bt & E=[km/h] 2548 {4569 | 80.1
A AAZh] | 823 | 096 | 88.33
& AAZ[h] | 16.04 | 951 | 40.71

SadT A AT AR stasly A7y e

(29 5-5] FEJT HAE A2 AH A-F STz
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ol BAgle] dAA AEHE HE 22 <FE 56> Fol
AH o] & AFoANE c&AE 7IELE 1N, A7HEZ4N], Bi¥ 4

AAEIFe &l 17,0619/ - A& ddel fto= A& o
VISSIMS £3te] EAH Ax kel <F 5-7> w23 Average delay time
per vehicle®} <& 5-8> A2 Average speed= ©]&3lo] AT uxz ©
S| AR Gl WE Zze Al=E e d - 5o dd uAuHE ¢ Azt

=2 =2 o]
AZH Lol thE BA A <FE 5-9>9 <F 5-10>3 e AH}ES v}

i

<E 5-6> 2008 ZAH ] A9 F T ZLE 29
el 9/ - A

T8 587 gA | zges | ogges | sEd
¢l 15,804 15,137 15,804 12,491 10,191
742 878 791 1,332 3,356 3,281
HYs 281 306 1,938 930 374
A A& 3= 98 21 ol 52 56
a7 17,061 16,255 19,125 17,329 13,902
Ah&. 20089 A= algEfgH 8 FAg 9 Fo] 4, 2010, alEs AT
i -
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<¥ 5-7> nx=2Y¥ Average delay time per vehicle[s]

=2y LT Before After sHa H] 31
(/A1) (70 &%)
8 UALA 631 31.72 2.61 91.77
g AA 2 1,421 39.1 13.45 65.6
EGAA 1/ 30.89 8.4 72.81
AEdT A= 849 12.73 2.73 7855 | MAgEed F
stad A 1,216 24.59 2.88 88.29
<¥ 5-8> wA2Y Average speed[km/h]
nzp = a%}i Before After (7]? ; %) H] 31
3 LARA g 631 21.59 43.05 99.4
L AFA 1,421 15.34 25.83 82.26
EGAA 2,317 26.45 40.05 51.42
AadT4AE 849 32.14 45.15 40.48 NAgEeYd 5
stE gt 1,216 2548 45.89 30.1
ek <E 5-9>9F <F 5-10>01A B wlel o] AELY wARE A

w22 (Roundabout) 2.2 W3 293 9o wE EHE T v HEuA2s
19 124449, A7F 311,207-¥9 0= 91.77%, w2 19 2470419, A3+
617532 L o2 656%, stauzxtz= 19 1,789H Y, AzF 44727274 ¥ o

88.28%, EH 2= 1Y 35319, A% 832,863 Y= 728%2] AAA H]-8-9
Az Z37F e Adow EAEAY. aga A4 dure Jid &9 T
57579, A3 14383423 Y o2 7855%9]

e

= AEYT wARe] AE

2 el = 19
AR Aavrt 9= Aoz yEy

g
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<E 5-9>uxzdE 19 A A -3 1AHYEL 24 A7
ool /AL

A7+& 5,000
=] J 71 ol =2"7a )
T3 | Before | After | 2%

SR IONA.%)

w4 1,356 112 1,244 91.74

5,000

4,000

wef | 3,765 | 1,295 | 2,470 65.6 3000

W Before

u After

ME | 732 iy i 78.55 Cad

o -5
ste | 2,026 237 1,789 88.3 J I
i

E% | 4850 | 1,319 | 3531 72.8 3e

<¥ 5-10> A2 A7 AX A - F nAH¥E 27
G /A, Y

78 1,400,000
g Az [ =
T Before | After N80 | e
o9 | 339,110 | 27,903 311,207 | 91.77 1,000,000
200,000
wel | 941,345 |323,.813|617,532| 65.6 8 Eefore
600,000  After
A E | 183,111 | 39,269 | 143,842 | 7855 —
& | 506,606 | 59,334 |447.272| 88.28 B

E9 [1,212,612]329,749 | 882,863 | 72.8 g2 13 ME ®E £H

A e LH], Efolojuii] Fom FANLY ARt oR Wy TN FAHNAM=
Aznle] WEA we e stdloy, Ve HEe wE T wE
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o AFY ARAHE ST Ha WeHs AR A& Ee F 5
ZVA AH A oS HbA Hug <F 4-2> T £5d - A8 AHEY

ukbA] 2 AFo| A= VISSIMS o] &ste] &4 A3} gkl <3E 5-8>0f A
=9 A2 Average speedlkm/h] #¥ <3E 5-11>0A EE upel 7o)

20109 €Hd Fia A7t A Alas ALs A4 MAd HAE A&
o 8= V|Fo g 3 IuFrAS 4835
<% 5-11> #7718 +4
el 2/
T 3k Ris H| 11
LAl 529 367.5 g A A
5 A] 79.35 SOMIS (7] ¥ 28] Mloral & M) X15%
A= T Al 137.54 95.55 (70 & 2] Alor 1L 5 A ) X269
F71A 163.55 134.28 (A A7 A +A )2 10%
A=A (A) 909.44 652.46
TAra v F 1w (B) 1,765.82 1,601.99
AA74(B-A) 856.38 949.83
F 1. FHadurztde 20109 €35 7h4ad
2. S A L E A ol 52 A
3. AEAE S A(EE aFA) 15% -2
A5 A GFA A4 B (http//www.petronet.co.kr)

<E 5-12>%F <F 5-13>°lA Henpel o] AT wARE Fduzw
(Roundabout) &.& W ghste] e Aol WeHl= Wdua=rt 19 24539,
A7F 61,2317 9 51.34%°9 HEAVE A= AORE FAo] Hi low, e
WARE 1Y 62439, AZF 156,075 Y 40.46% 2] v]-& A a3k o, e
AT AR E 197463, A7 186,691 9, 4879%, EH W2+ 19 1963 9,

_64_

Collection @ jeju



~

AR 49,0284 9, 36.4%°] AAA W&o A3k AUt = AR E4HAT

K

aa A4 duAER A 9 Tl e AEAT wARY Ffed=
19 2327391, A%F 58020 ¥ o2 35.79%°] Az AHlol] wWE A4

= Aoz vEbykT)

(o]

<E 5-12> uA=2dE 19 A A - F A5 & 4 23
o]

T | Before | After | &7 (7?5 %%A) :::Z:

w477 | 232 | 245 | 51.36 ;f:

e | 1542 | 918 | 624 4046 | -y
NE | 648 | 416 | 232 | 358 e I T
& | 1530 | 784 | 746 | 4875 i I — ! IE_ JIE
By 539 343 196 36.36 g8 24 AN @8 5%

<E 5-13> 2xE24d A4 A A -5 Aasn g EAdn
e s HY

A 7L 450,000

5] Hzrol | =W
‘7_7’__‘ BefOI‘e After E7U b (ﬂ]ﬁ%%) 400,000

350,000

g4 | 119,251 58,020| 61,231| 51.34 40000

250,000

u Before

aefl | 385,585 229,510 156,075 40.47

200,000

A& | 162,070] 104,050[ 58,020 | 35.79 R

100,000 -

B After

R0
=07

sl | 382,588| 195,897 186,691 48.79 el

E3 | 134,666| 85,638 49,028| 364
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ate] <

5-7> a2 Average delay
(e}

A ZE7}
| H] 83 <

P2

T

T
3

ar

A ZE7}

2EETE <
5-8> w2 Average speedE ©|-&

hya

¥ VISSIM<= &3

o] =, B 5
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<¥ 5-14> SPEHE 2FE A7MAH &
el €1/, Al

) 3753 W 9] -5 )
s 19,569 6,700
H 2 18,565 4,859

s D sEHEE, HHAusSAAR, , 2009.
2) F=ATATY. =27 qHBd A 2548 A7, , 2001

@9 %
T <82} 2 z EIE
AFEY 195 16.4 16.8 35.7
H| A F5 3 80.5 83.6 83.2 64.3
A7 FEAFD, ©2AY] FAEA JHA Y, 1999
<¥ 5-16> ¥gHE -5 AA
ool ool
S s Bl A &2+ A 2
A=A 1.55 9.98
| 1.27 1.54 1.319 12.95
bk Al A 1.35 1.52 1.36 17.60
o g A 1.30 1.49 1.33 13.15
F33 A 1.35 1.58 1.38 8.96
o Adge A 1.28 1.54 1.31 10.48
AFHEA A 1.37 1.53 1.39 8.35
Fo e AAAde 89 YA F ARALE F &I+ AF gFE Ui
o) o AmEe] AS 583 S O/Dol HAES TIFEL o5 Frto] flE WL

o
AR FEREATL20063 FATEDBTEA A5 AT A7 oA N EREAG Arel
A

3}, 2007. 4.
A A AMNEA T, 20059 ASA WEAE 22 2006.
g EAT Y, KTDB Mlx2zts #dH JxaHd g 99 3 (25DB 740-47).
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A Aol s AFE8 A 7F 712 v &S <F 5-16>9 <FE 5-17>9A]

28
>,
o
e

A AY ks BHH gYAAY watEE 1Y 30 Y, A7 7545 o=
91.77% M &7t e Aoe® EAo] Hu glow wPALAR wWAZE
19 6064, AzF 14971902 65.6%2] MHAaA7E Ao, stadT A=
WARE 1Y 4399, 97 108343902 8829% Hadst itk EFALAL
WARE 1Y 86 Y, ATt 21404 P o2 7281%°] HE AL e awla
SAuAR R o] frHe £ Tl de AEYT A wAR] AS
19 1499, 9% 3487902 7855% HAEaIHI} e Aow Hao]l HYu)

<E 517> 1Y dF=8 A8 & A A -5 24 A7

Tt HL
=] 1 71 ol %ZZL%

T+t |Before | After | 274 14 8.5 . 1Y HOES AZHI|S
g 33 3 30 91.77 .

) &0
L 2 91 31 60 65.60 w zg 1
NE| 18 4 14 | 7855 i [
6]— g 49 6 43 88.29  Before 33 91 18 49 118

B After 3 31 il [ 32
E3 | 118 32 36 72.81 "mzo| 5 60 14 5 86

<E 5-18> A7 AREP AEE M A - F EA Az

=7}+9
T |Before | After | dzhel | < 5T W7 ADSY A7 S
35,000
g 8221 | 676 | 7,545 91.77 :gggg
7 20000 "
e | 22,821 | 7,850 | 14,971 | 65.60 ® 15000 I— —‘—
10,000 L -
NFE | 4439 | 952 | 3487 | 7855 o J__L l_’LJ__L_J-_L 1
2 ME o= =2
38 | 12,282 1,438 | 10,843 | 88.29 mBefors | 8221 | 22821 | 4439 | 12282 | 293%
BAfer | 678 7,850 552 1438 | 799%
E3 | 29,398 7,994 | 21,404 | 72.81 TmOH| 7545 | 14971 | 3487 | 10843 | 21408
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dFFdel dist AzE 7hA v8e <E 5-19>9F <E 5-20>° A4

AAeE B AR s By wWdA AR wARE 19 43949, At 106648 Y
" om WPALAE WUAERE

19 839, A3 21,1602 65.6%<] MAaze} stasd A wAzs
19 6119, Az 153263 Qo2 8829% AaI7t glon, EdAAY wx=
=19 12189, A7 302523 Do w 7281%9 A7 EIst Jdch 2ela 34
WaLRZ JfAel fmE 9 Fol Ue | AR AR e A g

A Ee
19 209, A7t 4929402 7855% Ak &7t e Aoz F4o]

1%
-
i)
1
;O

= At}
<E 5-19> 19 HYTEY AHHE AL A F 2 A
B
=719
-5 |Before| After |d7to]| © H= 19 YR ES A\7H|S
(N &%)
180
w46 4 43 | 91.77 1
120
weh | 129 | 44 | 85 | 6560 Tﬁgg
40
NE | 25 5 20 | 7855 2

5]'3‘.3‘_ 69 8 61 88.29 B Before 48 129 15 69 166
W After 4 44 5 B 45

Ejé 166 45 121 72.81 =g 43 85 0 61 121

<E 5-20> Az MJTEEY AL AR A-F BH 29

L I |
2| Bef Af 2] 7} ol THE
-+ | Before ter | A7l 1 5%
45,000
B 11,620| 956 | 10,664 | 91.77 5000
30,000
& 25000
g 32,256 (11,096 | 21,160 | 65.60 ® R
10,000 —
A& | 6274 | 1,346 | 4929 | 78.55 ST 1
3t& | 17,359 | 2,033 | 15,326 | 88.29 EBefore | 11620 | 32256 | 6274 | 17359 | 41551
mafter | 956 11006 | 1346 2083 | 11299
Ey 41,551 (11,299 | 30,252 | 72.81 "EE% 1w6e4 | 21,180 | 4929 15326 | 30,252
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Orof| A AW E npe} o] AE e wWAR

i
£ or
2
El
B
fr
fr
Mo
of
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o
ftlo

2
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ol
ol
2
4

o
ok
ox
o
2
o
ol

AR v g B BA
A ZF 182094, 91.77%, e nzZE+= 36,1319, 656%, stELT A
WAFZ = 26,1709, 8329% B EHALAR wAtE & 51,6563 9, 72.81%¢ 43+

H7b Sl Ao HAo] Houn 1 A NIZLFuARIA AA

<3} 5-21> A7 AZHIXHEL AN A -3 BY A}

=71 =
1 =7 | THE H7HAIZ7HH ] g

& | Before | After ¥4 o ol .
MY 19841 | 1,633 ]18209 | 91.77 L [—
@ 000 :; :
wel | 55077| 18,946| 36,131| 6560 | ® o ¥ oy
AE | 10,714 2,208 | 8416 | 7855 Eael = |-_-'___II]:%___ -
gz | o \ dg | 88 | =2
6]— a 29,641 3,472 26, 1701 88.29 mBefore | 10841 | 55077 | 10714 | 29641 | 70,949
B After 1633 18,546 2,208 3472 19,293
Eﬁé 70,949 19,293 51,656 72.81 TEEY | 18208 | 36,131 8416 | 26170 | 51656

wAE $AAE g $9 ANEAE Aduw FUNAY WARE
A FAA A0l 9177%, BEEAEES 99.4% ANHT, F AAA 7
90.84%, 47.18% /M= Ao=m A EHATE efrtA

WAz Aol w AP BAAMA L Wit PLEE 65.6%, 8226%9] )
HEF Y Aos B0l Hov, F AAANLT L F BAAL EF 66572%,

3779%7F WA E = Aoem AHAY. i dA AdEed wazdA 3

oy

aARE A fuFe] £9 Fo gt ARYT A wARE 4% T 3

Al A A 7ke] 7855%, Bt WAL= 4048% NAAEHALL, F AAAL T T
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AZE Zb7E 80.95%, 1864% MAEE 5 +JE A7 & Aoz EAFHAL

TS stEYT A AR AT HEAA AR 8329%, Hitd &Evt
80.1%, & AAAZE 8834%, & THAZE 40.71%S M a3t e o=
Mol Fglom, BT AMAY wAEE FAAAAZRe] 72.81%, HiALE
7} 51.42%, FA A AIZk0] 72.83%, FEF AL 415%2 904 gyt & e
Aol Honw <F 5-22>% £ vu A%4E Yela itk

Hm

A}

<E 5-22> wz=2¥E 9 a3 BEXZAI FIdvu

2w Average Average speed| Total delay Total travel
- delay time [s] [km/h] time [h] time [h]
Before 3172 92159 5.24 797
B 9 After 261 43.05 0.48 421
w2 i
WA =
b 9177 99.4 90.84 4718
Before 39.1 1534 15.17 24.03
AN 13.45 95.83 52 14.95
WA i
WA &=
og) 65.6 82.26 65.72 3779
Before 12.73 32.14 2.94 8.1
AE | After 273 4515 056 6.59
ﬂi}i
Mg 7855 40.48 80.95 18.64
o0) . . . .
Before 2459 9548 8.23 16.04
st = | After 2.88 45.89 0.96 951
w2
A& 88.29 80.1 88.34 40.71
00) . . . .
Before 30.89 26.45 19.84 36.34
= B After 84 40.05 5.39 21.26
WA T
W=
(56 72.81 5142 72.83 415
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<FE 5-23> wzZE A A A - F wF ETHAHE v
o

9l P4
A 7FS
A=l A7rol | EHE 1,600,000
T+ | Before | After A PPN . B
o | 478202 | 87,556 |390,646| 81.69 1200000 —
1,000,000 -
a2 1,382,007 572,269 | 809,738 |  58.59 00000 N egefore
500,000 —’F“—— 1
AlE | 355,895 | 145,617 | 210,278 | 59.08 ' | "z
400,000 —\
& | 918,835 | 258,703 (660,132 | 71.84 200000 "| II I I
- ™ .__l_ — '__l_ '__V
B (1,418,227|434,680 | 983,547 | 69.35 B2 o2
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