thetu S ots x| 263 HM45, 20082 82 7

EAOSE E%F:'.*E 6%%’—3'_7'(}2 =9 =24
(ES IC Atall 2

Operation Analysis of Downstream Intersections at Urban Freeway Off-ramps
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Severe congestion is happening at urban freeway off-ramps in Seoul. Major causes of congestion at off-ramps
are a shortage of capacity and inefficient signal operations at the downstream intersection at off-ramps. It
is necessary to control congestion by improving design or operations in the downstream intersection. In this
study, the authors analyzed the case of the Jungdong interchange that was improved for design in the downstream
intersection. When a freeway and an arterial road cross, diamond interchanges are usually selected with a
single-point urban interchange (SPUI) as an alternative. To compare the effectiveness of a diamond interchange
with a SPUI, the authors applied these two configurations to the Jungdong interchange using a simulation.

The result of the analysis shows that congestion at off-ramps in diamond interchanges can be reduced by
improving signal operations such as the application of "4 phase with overlaps” and that diamond interchanges
are more efficient than a SPUI with a frontage road. Efficient operation of the downstream intersection by
these findings can minimize congestion of not only the downstream intersection but also the freeway mainline.

EdTe 29, A58 B2 1% Se(@Aa D05-01) & Faid A9E ZEA%y AAEGAAG9 e FanEUt. a7
Aglo] FAREH .



8 Journal of Korean Society of Transportation Vol.26 No.4, August, 2008

1. 9479 Y Y =%

=< /|17

A HEA] BARESER A& FAE PA7}L o
& st e, o] A AGEL nEEZ E4
7R ol 2% Y713 E A7 Aol LAElL 9o EAL
EE2 2 A Fa%le] Ha Stk o]z A&
A2 FAAL AEWZL SIFFuAR] A2 &Y ¥
& AEUE SFFuARe] vggHl A5ed,
FYPLe SFFuatRe] B oA R AF= 9l
o} olo sMFFmAtRe] A 2 9 SH NS F
3 &A= sRruztee &8 eyt e7dn

22 (spillback)©] 2
= 7138 F Sl ol n&ER e} AR WAk A
e S thololr= IC diAle] SP
Urban Interchange)& A®|s7|= g},
B AT BAE IEFWE SFFF-uAEA Tho]olE
= 1C¢ SPUI & &30 A& AMgaHAl goza 2l
EYZ SFF AR £ A&3LE =R ot
o|ZH sHRFwAtRe] &3 HASHET oflst & E
2 BA9 e Hisle 4 glS Aot

I(Single Point

m{o

2. 9719 g

B AP A= WA thololR= [} SPUIY

L
e

(clolot2E |C without frontage road)

(g 1) colofzE

2Rl ¢ 5AES vyt tUEoE Al E Bl
AEAZ s Fuatze] #4425 BAst. 55 1C
L SRR E to|olEE [Co4] SPUIR AA 7HA
= & 2, F5 ICE WA E At F%5 1C

2

%
14 7129 tholeh2 ICol o)1 AT LG sk
%, delokRe 1CA 59T A

SPUICA e Alzdx & SPUIY A=24

o[N
e
_ﬂ‘ lﬂ tlo et o

A A5G A5 AlEd oS sto] thol Pl
ICs} SPUIY 9= B4 £3 55 ICA]
olohZE= ICs} SPUI Fefe] 8- 2gate] wlwstsl

L, IRe wEEF A
Tt

A

Lo ute 1 2edE AR

. LOIOF=2E IC8t SPUIC| 2 S3
1. CIOIO}2E IC9| 2Y S

tholol2 = 1Ce] MY Jee (ad 1)7} £t
tholol2E [CE BE F Aauatzrt v 233 9)
oA W Ao BFoz Adw (spillback) &
AFo] AYELY] 4ar, o] 2L 67he] °o]FF(NBL,
SBL, EBT, WBT, EBL, WBL)ol4 &g 4= gith,
upEia] v EEHQ 2T 9 Al wAR7) sl e
7} obdoll = Esta Agwo] WA u&ER B
2 g 7138 § ik ol T mARTb| Aol
FEHOR o stu F-Fite] trgEs HAa

sl 1$lE] F AT uARE A% +93e 5o 5T
Azggo] ot tholol2E [Colle vt A5 &
g WHEC] Sled, IA (I™ 2)% 29| Leading

(a
Lagging, Lead-lag AlZ2<°] it}

IC %EH



thetu S ots x| 263 HM45, 20082 82

2. SPUI9 =Y §&

SPUI(Single Point Urban Interchange)® tho] SPUIE tEA 445 s W4Eo] ) SPUIR &9
olRE (09 WFgoz AFAHQ Pt (a¥ DI} & Al SEEAAE v BT 2AEEAA TS 5
t}. SPUIE 1&E & AN a1to] shuke] matz el A A Aolo JgE Wolx] HA &AATte] thololRE
nE HazSo| MAY: ez, AFA0 tholojRe ICET 27 #&o] o}, e THEL T ol5H
[CHRY} A7) 7%}, SPULE (28 4)9) o] B S sy #3314 o] FFRES tolol# s [CHY &
T TRV e 3PAR FIHAN, frontage ol Agdrt ol A3 AA WA o] Sl wet
road’}h 9 A% FRANVE 5 4R R egEeh. ARl 23] deelt
S I T I N (N (SO T I S N A = P N [ O

= [ 1 "4 B e A N B ] =3
@ 1 L 49 0 om0 L@ g L L@ L
a —- 4
= [ 3 [ j' 1 = = [ 1 = = & [
®H|L41L@J o L@ ) m Z,L @ =
T 0 [ -1 4 AR Y1 T
Leading A52Y Lagging 2124 Lead-lag 2=2Y

(a8 2) clolojzE ICo| M=2Y

(SPUI without frontage road)

(SPUI with frontage road)

(ag 3) SPUI HEl

J=’L// L] J=\7} L] UL
mjvjn Tﬂr_¥#:AUL_&ﬁ_TﬂF_%#ZAML'W%_JML
OACNAYL/BAM BAC BACNTID nfaln linlais \\'v/ul/ula\n
1A (1A HIAE
(SPUI without frontage road) (SPUI with frontage road)

(27 4) SPUIe| A2



10 Journal of Korean Society of Transportation Vol.26 No.4, August, 2008

3. CIO[02E ICQ SPUIQ 2 H|w Malioi7
Sharp(2000) & ﬂ A g X3 YE & wEFFo

39 A9sh 7Y A9 3 wEY At es
At CORSIMg EH tlolol2= 109} SPUIS

9= vastgitt. 12 Az JHAA Fo] SPUZE o
olohEE [CHTH f:i ”711 Yehhe Aoz EAE

SPUI-J +9 § CORSIM% o Blastict. 1 At
WEEY EAHE=E (A, 5

AT v, @A Addf)e] SPUIZE trelokt= [CH
o F EAEA

e Sharp A7 27} (Ref.10)

A4 | TUDIL 17.2 19.8 19.3
(sec/veh) | SPUI 14.8 18.1 16.2
e Jones A+ A7} (Ref.6)
g8 [2] 88 88
e A = ;an) D = 5 A =

ZA | TUDIL 38.7 40.1 40.7
(sec/veh) | SPUL 36.2 36.9 33.2

(38 b5) F ddeis 2ot

Missouri DOT(2004) = SPUIZ &% Al frontage
road’} 1™ tholol2= IC7} t E&4olgka oF%
t}. o]+ frontage road’} 9 & SPUIE 2l& dAI7F &
ouA Elo] wAatzE A AA7E S7ksk7] wieltt.
WEAETFES FF tolok2= 109 SPUIE &7t
gdz dejgity, MdPAF-EolA frontage road’t ¢l
= ZAFol dEiA HuEME sieled dAdem
SPUI7} ttelob2 = ICHT} T &&Aolata #4315
o} ey tholoR2E [C9} SPUIHA A4 59 &4
EAE0] ABe zolE A= Bt 3o, &
Aol tholo}Z= 1C8} SPUI & A%e Je& 4%
3717k o] Hoh, whebA] ZH AR o= FErt o &8

HoA) 429 $HE G 45T Ade] 87w

o,

. ZA|DSER ST SIRFUAZE 2
JhM At M
1. 55 IC 7 A e
oAl 3% 10E dolol2E IC FHz, DSEz
AFAY) PR AP7 ARGl Wsn 41
2

Al skt

old] A7 =eME FE 1CY AA HWetoz (o
6)7 o] Mg Fedn
22 A8 tH2006.11.10 NE). &gk o]de F
AR Y] FHE JEF 7P% Sl 25 =
2 59 43k SPUIR 7Ie+2E w4ty NB9
SB H2&9 A2 FE F7MIZ ol2A4] 1
o7} A Al A3 45 we] g0l 7hssil
w0} Melagdo] S7lekAl =t

% 1C /W A § s-aatae] Aol Zladge o
Zh (F DI} o] HeoBdeduses BN 510 &
A TS 1IC ~ AL 10)9 w% FA7} gal= Aot

Q

Eo
a

(EDSSICHY N -F HR

T A A A =

1EEE B 29 kph 39 kph

H* EYAZE | 8E 502 6% 30%
SR EGA | 28 5dx 38%

(* 1 MRS ER FFIC-AHC #3F, 9km)

2. £ ICY| CI0|OK=E IC2t SPUI 2 XHE

kﬂ
A
bt
tt
ol
T

% 1Ce 3 AZE A& des
Tkl x|, tholol2E [CE SPUI 3H|
| wAtR o] Aol /fAEUL _LﬂEi
2AZT $%F 1C M A AA &
dl, & delA e 71 tolol2E= 10
= A&3lto] telolz= 109 SPUI
E2R1A] thololEE 1CF SPUIY
2t gt olo 7]1&9] tololZE ICe ©]

H A TGS A <k & SPUICIA

fr
22
ox
i
ot

% o

o,
of

rE e
> 1o rx
>
X
o,

¥

Mo
o2
N
=

)
~

ofN
to 2
s

Mo folr 1 oft

2L

Mo
of
Mo
B ool R

o

]

lo
2
fol
o



thetu S ots x| 263 HM45, 20082 82 "

Il A Z 2l
Az Xt B0t

A

TelE Atz 22l
A ARR B0t
el dE 1x = St

|

u
e
o
of
5
X
(R
>
o

& SPUIS A4 Z7HES A9 15892 VISSIM g
Sxe N2
g olgst ABeolS Bo) vim- AR 7 Ll e
Case® 73‘1%?1’ NS e o3 XEL—-D:] 047]}‘1“5 2 l < 101171392 L 762535
_ - {44093 —sasio7 M
FAF wE5E U 2y 485 AFsHl BT names— T et SHAB
9280849 iyl
ur
1) Case 1 : CIO[O}2E IC - 0[N AlS2AH suic 358
1 jof v oH/9%
Case 1& o719 F& IC sHtmatze] Aa-ggdo | - . t
2 = slEpxlE pEa
2 380z e9ud wEFe (0¥ D3 2w, 4 (B D) 3 (CsFane 1sd
Cased| 5Y3 wEFS 283}
2) Case 2 : C{O[OI=E IC - 4 phase with overlaps 2
(& 2) Case 19 U=Zd Case 2% °|H9 % IC apF-wal=e] 4 phase with
e 71 @2 23 +7) overlaps 21329 HPHS- 283t Ao 7 33X 2 3H}
lL I: sa] % ICe Yelol2z ICE F Aswatze 1+
I E _ (60m)o] Fo} HlEE&H TS sk WE-H A
43) | 393) | 88(3) | 180% A7mgr] o] WAl 2SI} o]xle] 4154 &
0, 0, 0, 0,
e e SO IR PR VT e W) e £asle
=Tt | s 2812] o] 2B S WA ) sheln el Be
==
e 87(3) 47(3) 37(3) 180% EB, NB 4133t H]&o] AA HE 5 ATz v &
50% 28% 22% 100% X0z 4E 1 St} o]ol| tho]olEE [CollA UiF




12 Journal of Korean Society of Transportation Vol.26 No.4, August, 2008

B3 Zol7} ol Wi Agg3te] FishAl &2 Al &E
Aoz 9% 4 9& 4 phase with overlaps W<
2 gsitt

4 phase with overlaps ®%'H-2 the]o}2 = IC sh-

wARe] BHuEFES skl %S FUAT|a,
WE-Z7ke] gi7|xtege] #7F Wi AdEkE if)rfﬂﬂ
UEE ola, F AR ZHHez A
o] SHuARAR LGHA she “}ﬁ'-ﬂol‘jr.
tholobEZ = IC sHEmAtR A o] i
8>} 710] 4 phase with 2 overlaps®
T AARE shE A o,
| FAHEAA7E A W %17&01]
F71 A48 she Aol o] w F
PAITHE el FA g Agsle] UlF

47 o5 F7} A% WA B,

Ly
Y
o

(2
. offt
|

WS A

of o
w2,
B

»b HO
O N X o2 ¥ o o

z
fu
4

=

)4‘

}i

OH
é
™,

phase A

L

\_.

L4

phase B

phase C

e r

UL

phase D

B overlap

Al Ly

)

(32! 8) 4 phase with 2 overlaps

4 phase with 2 overlapsZ 223

Aze] ABAY A e theT) 2o
(1) s:]A] )H;“ 2] .:qE. A] .{:7] /ﬂ-ﬂg
WA FAIE o9 FAEA e sted, 714

T wzt2of tha Dual-ring Al& ﬂﬂ]i AAIST TA|

1
6

(a2 9) Dual-ring AlSA|AIQ} HA|HE

ato] (& 3)3 o] s

3= NEMARR] 02 Holgl) 21557
S Mgt T makRe] A 3E A
2 Z2Fst

=
57718 44

(2) FHEA A7 24
FRAN AHP)E F 1
Z

AR Aot AR HIEE

TRANSYT-7F

]_Oi

w2 F2EE7t 40kphd W) F w27 A2 60m

o] EFA|TL 5

st o) 24 AL S wRedsl 4 g

Holel£E IC SFaAnE 9% o5F 1,23

4%}

At 4 phase with

overlaps® A7 +9< 3td, xAd R ZF watz
A

NE A7HS A}gsl= Alo]=|ut
AARE F71(0) 9ol SHEA ARHP) ol ARE-
skAl ",
HE AR T G+G+G=C (1)
FE AR GGG =C (2)
YR olFF | G+ G+ G+G=C+d (3)
oA7IM, @ :iclERe Al ARE
G1
|
g7 G4
M= L 5=
o2 — &3
f
G3

(a2l 10) 4 phase with overlaps?| 0|57 HE

B o]%H 1,2,3,45 bt wAlg HEEE 713

e 2494 6, 6,
G, AE Azo] ARER YR o F

Gy,

ol =ML



Bt mE 58 x| X2pA M4S, 2008 8% 13
(F 3) 27 o|&7F AZAZH MH (& b) Case 39| Az2Y
e MEWAE FEuAE 71 4 22 3 24 Z7)
v [#2]#3]#5[ #6481 #2] #4] #6] 47 L = | <= |
T |1392] 615 ] 493 [2032]1075] 953 |1242[1811] 845 | 1178 1 f i v — _
THaE5¢ |3600[3200]3200]9000[ 5400]3200{9000[ 5400| 3600| 3200 39(03) 18(03) 18(5” 66(3) 2(3)(2) L70%
v |0.387]0.192]0.154[0.2260.199[0.298] 0.138]0.335[0.235( 0.368 25% | 12% | 12% | 41% 9% | 100%
G, G, G, G,
N 0.199 0'2260 — 0368 | 0.138 4) Case 4 : SPUI with frontage road - X125 Z71E He|
oL 120+5-{4x4)=109 % 109 @A) SPULE oldth NBHZ R 44
L= = L I s #97, SBUTRY AAARE 142A FH17
' 79728 A0 Aolnz, delofes 0ske] 380
84 ¥EE YoM ARS TS AQA) L 29
. = w2 TRANSIT-TFE 53 21544312 519
I a7 (Z 6) Case 49| =2
62 = 71 =3 @2 23 34 27
78 N N =R R PE R
. — 2 39(3) | 23(3) | 24(3) | 56(3) [11(3)(2) | 170%
¢ 5 = _ o 25% | 15% | 16% | 35% | 9% | 100%
- IL .
4 5) Clo|o}2= IC2t SPUI 82F H|m
31 f— 53
= 109 o]A tholop= (09} AAle] SPUIY] &
3 pard 25 [CU(Intersection Capacity Utilization) 71§
=t — & A3l Mmsisiet. OV 24 4 A889 AR
o Qo] WaalA gk} Ased Are] BAAGE
wEnE - SEAAE @A & FUE LA —Er@z % glel A7 %
I8 1 4= AR A2 B AR el EF I0UE tololes
109} SPUI A< Wx g th2m 9t} oo to]o}=
(Z 4) Case 29| Az2% 109} SPUI € Al 2% 25-8o] &&a o]t
== T & R T e S ) ow Pert o £EAAA [CU ES F
pard L h 384 §F o va $Xo] Thsditt
A 28(3) 24(3) 59(3) 120% ICUS F AFEL BNmaRe] v/, wAE
26% 22% 52% 100% egar W gekzyl FT2 gelst 4 9o} ICUY
o= = ! s v/t TN RE oIERY £98 FHa
) 503) | 17(3) | 44(3) | 120% — i7bel Fhe. ol SRR
< 7 7 ALZsl=d]. o
P e SFHE AU FE AT ) sk, o
= 5% At = HOMANAR Q7 v/s bR 2le SLant
ICUNAE H2AZAIZFE 18shes Ao EAo|t}
3) Case 3 : SPUI with frontage road - &xf AlS2H

Case 32 7325 W43 AAle] 2% IC sht-uat
22 frontage road’} JE SPUI°H. frontage road

7} 9o} 48X R $9H T FHE

A7t Sl

ICU = max [t]lﬁn., (v/si X CZ-‘:-tL?.) ]/CZ (4)

AN, ICU : A v/c H]
CL : 71%57](Reference Cycle Length)



14 Journal

tL, : QACIEF 19 £AAZ

=
v/s;  QACIER i) wEe ) EHTERE v
tMin @ QA EH io Az

3. Al 24 Zi}

A A3 (R 73 Zo] wAlE |
9] golol2= ICE 41329 39S W(Case 1)
142.8(sec/veh)ola dAlel SPUIZ #93te
(Case 3)= 33.1% Yeh}, 7|st+2E W7 s}
29| Fo] Bo| MAHE AL Bt} o]

olo}t [Cd 4 phase with overlapsZ 2-&3le] 4l
WM& A9 (Case 2)¢] AAE 31.0
+%9 (Case 1)3 vz ] WAZ O 2
-‘\—:‘7;4\%%-’?9\10@ & SPUI 2% (Case
o7} gle ALRE Yt 12 Case 3
2 A2FE TN AR o] ARF F/HEE A9
3t Case 49 AA9t vwslEd thololZ2= IC7}
SPUIED ¥ E&4olgh= 3& & F gioh

a9l A ©

[eXe>
R

4o
BRI

£ 4
riu

_>:L

(E 7) Cased WAIZ ™A XA v]2 (2] : sec/veh)
TE Case 1 | Case 2 | Case 3 | Case 4
o 142.8 31.0 33.1 39.8
oA 136.8 26.1 30.3 35.8

Case®d 2 A HEM Case 19
WS glof7] 918l ASATEE v &
E ok UF e g agnk
2tz WBT - WBLEA(23) 9} S=uAt22] EBT -
EBLEA (21)7} Al 95U, o]=
B3] %2 EBY NBY Al (MSux2e] 22, 55
w2 @2) Azte] AA o] tr|aEF} XA 7t 2
A3

Case 29] 7% 4 phase with overlapsg &85}
T watR o] A EA) = et SHuAR
F7F A% AP = s AT &
Aok TSk AR AY Al 2 E =
2t 24 W 3k olol Case 18T ti7|dd 3 A
A7} A 24 Aoz Jepdt)

Ad BE olF

Case 39 7% SPUIZ 7|8}12E w3l e
apol7F & AX I A A58 B 4 ., uEF

of Korean Society of Transportation Vol.26 No.4, August, 2008

o] Bol A7} 71 W NB o|5/HE SHIANZ &
Gl A= 7kl A7 2A E9H. Case 4
= 371 AZFE AYAIA P T 2N Case 3ET

A AT WEFEY Jojx AAE 1
9 A YERAIE AR R Ut Aot st
ot (XA : Case 1 ) Case 4 ) Case 3 ) Case 2)

XXl (sec/veh)

[mcase1 mcase2 BCases Ocased ]

(a8 12) ded XA - 2%

#g 20 (m)
g

108

oo

€8 w8 sB NB

[mcase1 mCase2 BCases DCases

(2 13) Wy oI Yo - 2F

XM (sec/veh)

El
B

]
>
=
m
@

w8 SB NB

‘lOaseW BCase2 OCased DCase4‘

(a8 14) L& XA - 28

0

Gorgz 20l (m)
g 5

a4
918 17 T

EB ] sB NB

[mcaset mcase2 Bcases Ocases

(T 16) e o |3 2ol -

ICU 7I¥ 2.2 frontage road’} Y& S 109 thol
olEE (09} SPUTS] 828 B4 A}, (& 8)7 2ol
tholoh = [(7} SPUIETH &3 Aej7 t] & Ao



thetu S ots x| 263 HM45, 20082 82

UERgTh ol 9] VISSIMC 2 #-48 A4 = Az}
FU3 Z o2 frontage road’} YoM tho|oHEE IC
= g2 vl mArz $9EE SPUIMIAE dAl
F7}F 3@ 48X & B7elsHA| S7tet7] el T
olo} = [C7} SPUIRTH ] Z&2Q Aeolt}. o] 5%
ICel frontage road’} §le 445 7Mst] 872 4t
e 23 SPUIS &7F¢] 27 3= o2 ey
om, SPUIZ} tholop=E= [CHET} B E&4 0] A v
RS & v 9o ABATEM Hxel frontage
road’} §le &&elA g SPUI} tholel2 = [CHET
o E&dolARt % 109 A5 frontage road’t Y=
SPUIZ tho]op2E [CHETF F&#0]A] £gk Zlo|th,

(& 8) £& ICY| Clo|o}2E IC2 SPUI 8&K(v/c HI) 1|

with frontage road |without frontage road
7% [Deloles TololEE
IC SPUI Ic SPUI
% 79.0 87.7 79.0 74.4
oA 72.1 88.9 67.3 67.3

F) SPUIE 598 ¥4 21E 98 Azg Z7HE A9

}1\_@ [ o ©° =} L)\%%é}:g/{ o]":l:_‘
ool 3 IC Alzwgol vlEEH o2 FYE oA waf

MPATFEol| M= frontage road’t §lE ThelolE=
IC9} SPUIC dial % Alug ol M2 884 &
A& 8t iF-E SPUIVE Y Z&3clgke 235 44
t}. 9714 %E frontage road’} 9l tloloFE= IC<
SPUId| thal 7reket 4709 B AvE]ed] we &
M-S o] A v A vwsl AT

REF AV L= (F 99 2ol tiePiEF nE e
Tdo] 2= AYE e 1, ¥ZJ) e F WIHNB,
)7te] wE ] wo] 3] G 791l Alvel L 2
WEF FEol =2 AL 3, 42 FAsISH

HelA % IC AHIE 2418 213 Zo] TRANSIT
-TFE AHE3l] tholol2= [C9} SPUI dHollM <] 7t

H

ey

WEF] ME ATE HAglsla tolol2E [Col= 4
phase with overlaps WS 2-83l0], °]ES VISSIM

o= Aol £ sisith

(E 9) U8 ALz

S

T3 WEYT 27

L L

Avele 1 wz e ET
10 W

ml ) L

A]q"ﬂ—?— 2 900§ //:Euo ;’: quu
| ] e

Al (AJUgle 1 5% x 1.25

AlvE] L. (AUEle 2 wEH) x 1.25

$4 2%, BE 2%F A e ted SPUH o

(E 10) AlLt2|29 X[H|, of7 |

B} A7} o7l do] o A7) vebg
= IC EA439) 53 A2 7 frontage
73§ tholok2 = IC7} SPULRTH B &8

24 (sec/veh) 7184 2o (m)
TE Thololz = Tojol=

Ic SPUI IC SPUIL
AuEle 1 27.5 34.9 87 178
AUl Q. 2 28.8 30.9 101 175
Ayl Q. 3 32.7 69.8 137 536
AUl Q. 4 43.1 69.1 218 560
V. 22 Y 3% T

s mAze olols

EAluEER Z1Ed
3

1C9} SPUL ¥Ehe] <

i
& (e}
&5

4 4% 799} & SPUL £ % vl

A3}, tololE [C2 £ A] 4

wHeP] el S5 IC A
HloA o] Helek2E 1C 29

JolEE= ICol 4152

shsich. kel 4

5998 Aol A

25 a3 Jhde] sissta, E}O]O]—%E ICel 4 phase



16 Journal of Korean Society of Transportation Vol.26 No.4, August, 2008

with overlaps A1 &39S 284 Al g3 02 ey}
T3 5% 1CY AlEdeld 42 [CUS 53 43 vln
A, wE5F AlUR] . AlEYlel S-S B3, frontage
road7} 8% 7-%0lE SPUIV} tlelol2E [CHT} & o
T&HY 4 9lo frontage road’} oW toloRE=
IC7F Y &84S R1g o= frontage road”} 312
1 telohts [0} 2] she] WAtz s 9% = SPUI
e BV drlg7t 7] whitolth

= GRradEst £ A DSEE 249 o

™
i
o=

S 71A 9lonz A 9 2o SHe| NS 5o
FUZ SRR Ewe]rt dasit o714
SAIEER AT s FEgatRs HEsdes
JEH pEr g BA7A d9gars 73tks AT} o
Az ggo] fAnte e 2 g3= & ¢ 3vke AL

& 4 ot & AT A7E EE AEWE S

229 frontage road”’} <& 7-$- SPUIEY ¢ &
tolol2 = [CE Aels}al 4 phase with overlaps

K

2
O,

¢

oo 4

o
%
ol
Ju
-z
El
N
fil
1o,
rlol
N
ME
e
o
x
K
b
>
!

Pojo m Mo Hr J% 2 oo o oot
o,
e 1 Loy
it
29
3
i)
rir
o
it
o
)
ofo
ol
£
>,
fol
Ho
o2
o
lﬂ)ll
o
)

i
re
rx,
i
1o
o2
o%
o
By
g
SO
&
pac
[o
patk
o,
.,

S
|2 EW= frontage
road’} & delol2= [C9F SPUIS] €9 285 &
Asld o, g% frontage road’t §le Aol tisl
9] AFMET o Tt wEE Wl 2 5&
g B4 AFrl Besitt, agx ol 2 AA] x9ge]
BAE 59 A% A7) Aujetel & el

re
re.
-
9
EY
e
ofN
oift
a
1o,
>,
=,

1. 7371=(2006), "F& IC sH-uatz /HgHE’.

2.

10.

PP

oo R

HG7H(1994), xS} tololE=d ABAUA]
o] wEsAel gl MY, tFagets|A], Al

129 A25, gws3ts], pp.5~30.

. David, H. and John, A.(2003), “Intersection

Capacity Utilization(2003 ed)”, Trafficware.

. Fowler, B. C.(1993), “An Operational Comparison

of the Single-Point Urban and Tight-Diamond
Interchanges’, ITE journal, Vol. 63, No. 4,
pp.19~24.

. Garbar, N. J. and Smith, M. J. (1996), “Comparison

of the Operational and Safety Characteristics
of the Single Point Urban and Diamond
Interchanges’, Virginia Transportation Research

Council, Charlottesville.

. Jones, E. G. and Selinger, M. J.(2003), “Comparison

of Operation of Single-Point Urban and Tight Urban
Diamond Interchanges’, Transportation Research
Record, no. 1847, pp.29~35.

. Leisch, J. P., Urbanik, T. and Oxley, J.

P.(1989), “A Comparison of Two Diamond
Interchange Forms in Urban Areas’, ITE
journal, Vol. 59, No. 5, pp.21~27.

. Missouri Department of Transportation Research

(2004), “Design of Single Point Urban Interchanges’.

. Roser, P. R, Elena, S. P. and William, R. M.(2004),

“Traffic Engineering(third ed.)”, Prentice Hall.
Sharp, W. H. and Selinger, M. J.(2000),
“Comparison of SPUI and TUDI Interchange
Alternatives with Computer Simulation Modeling’,
ITE Annual Meeting Compendium of Technical

Papers.

2z
> >

= 1A

Mo Mo
0>
Rl
ne
N
o
(e}
~





