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A Study on the Travel System Management using the Signal System
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Abstract

In the urban areas since 1980’s. the automobiles have been rapidly increasing every
year, traffic congestion has been severely occurring everywhere and mobility has resulted
in its worst due to traffic congestion. Out of these Areas. especially the Pusan City in
which we have a population of around 4 million. also face the sea and lie with the hills is
experiencing more severe transportation problems than any other cities because we have
the lowest rate of road(about 14%). the highest concentration rate of travel on the main

arterial(about 64%) and the high increase rate of vehicles(about 21%).
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Through this study for relieving the traffic congestion on the main arterial using the sig-
nal system optimization, i) the marked differences in the travel characteristics on the
roadway and the signalized intersections of the main arterial could be identified. ii) the
problems on the roadway and the signalized intersections during the peak -time periods
also could be found. and finally iii) the optimal signal system management for reduction
in the traffic congestion and improvement in the travel system on the roadway and the
signalized intersection by recontrolling the signal timing of the signalized intersections
and constructing the optimally progressive signal system on the arterial could be suggest-
ed. Especially. delay reduction of 15.3% to 71.4% by optimizing the signal timings on the
signalized intersections selected was obtained.

Based upon these results. the following conclusions were drawn : i) all of the signal sys-
tems on the arterials should be periodically rechecked so that the signal system. especial-
ly signal timings and phases on the signalized intersections. could be optimally operated
upon the traffic flows, ii) the optimally progressive signal system based on the arterial

should be constructed.

fEAECHR

B, :121-X)+XZ

B, :14Z-2Z7°

C :cycle length in sec

¢; :capacity of lane group or approach i in vph

D :total delay in veh —hr/hr

d, :random and saturation delay in veh - hr/hr

d, :uniform delay in veh - hr/hr

g :effective green time for lane group or approach i in sec

(g/C), : green ratio for lane group or approach i
L :total lost time per cycle computed as the sum of “start -~ up’ and change interval
lost time minus the portion of the change interval used by the vehicles for each
critical signal phase
m, :queue length during step t
N number of steps in the cycle
s; :saturation flow rate for lane group or approach i in vph

T  :period length. normally 60 minutes
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V  :hourly volume(vph)
v, :actual flow rate for lane group or approach i in vph _
Z(V/s)d: the summation of flow ratios for all critical lane groups or approach i

X degree of saturation

X, :wv/c ratio for lane group or approach i
X, :critical v/c ratio for the intersection
Z

1 (2Z/V) % 60/T
| WX B8]

1960 K712 KB M= CRHES #RRsl7] Y5t Ekd BARLS #&Rsto] 2B 24 I
o] AiiERS MFcete ol &St fvh. el Bs] ERMIS st Vo R RHIES 5T
23 fre 75 At sk, C.K.Orski' 7} 168310 %0] 3GAMEE ikst7) Sla =2 ak
£ f#axste] BT Ho| 25 A2 aviab @iTE e ®INE st A 2ol Faxd EMT Hio s oA B
o ZM MZE Mol 988 o B BTEES BN Y Fifl TASES 0% MEATE &
RE b Az 1970448 Litgoll Bojetxl 231 e] oA k&Eh(Energy Crises) e, EREAQ
B RF&EH) (Environmental Protection Movement) 3} sG@EMiREol of 3 #H&ATIRS) RF %ol EMm
511 7] wioll o@hfiax S MEFTete Al EEfrftiak e RS BAAZ LBV At @A Eks
F4#F (Transportation Systems Management, TSM) A%l tlg #7e7t 24 dmaso] stk o ¢
. A.K.Rathi®} E.B.Lieberman®& H#i3] {55 L X ¥ (Signalized Intersection)®l SR
(Signal Timing)9H& LSl E 39 9% 9 B TEH (Traffic Delay) 7} = A1, E3F X @17

wmE T.1% 3855 BAHAT L BET HRERS Bl Rt &1 OB RNE(TSM) AEES & o

ek RS o] BKY 02N ORI RUEE (TSM) HZ Wt REM 2 LEM] o8 F4= A}

A, o]9} W& Polste] LUt MR FEdt KR BR MEA L EdhEse] AR BITE
o} ol whel AT@mEE ] AT RILEI A L, 3 KER o) ER ol A RITEE vlsto] BEE
SHA AR g sEgfiax = Q1ete] RIS K GERIEE A A7) Wl M2 uEktiake] e i
1rabe] EEfEiaxe] et A g e #i5E LEMe] ¢33 o ERSAT oleidt g Fike}
A Zilididell diate] 2@t RUEE (TSM) HEES #Hs 1o = o)

BIE ANDO 45 &S ZIlme FILEES] s FRrEah TR JEME BEs 7H D e #imdd K
ato] A4 14%°) ERFER & KEifisol vlete] Eigkaze] BEE A TR, v 12 Ehlus
O i EITES) 60%L) Lol £rhE fER RESEMME 4RI A9 #EH AR don” Ayt 23
REE AEfaE Hoto BEEMRES A AUERESe] T2 SpERs HHTo=A of$ EAIF
A CELES A1 A ot NF7HA Bl M e i CEiES ksl Al S5 LA
RS TS Bad ARSHtiak 2 ERiaxe] el f&std o 12y, 2 Mol ¢
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2 st BTHRE A2 AlEsHA] Rt EEfEiiaxe] oateRrA A2 EEE 1 A 27] WE
ol BATHRE S} Midkfitib o] Tt BLR S £k 7 SHEMAE-S o5 ES I Aot

b R HZEol A CEIERSE(TSM) HE] shu=2 ZIlitusiN £+ ##UER (Main Arterials)
Q1 shgepg ol s@iTHRE] Bk #Y)s] $Esta sG@Etiax el FEReI FIFS A8l 1) BR S#iEge] g
2R RIS MERSHAL. i) HR BAuEKS] sBITRIE e MERLS {LiEsto, riAgte s
iii) #% BaUAKS] FLEERE UESY & I FEY S92 R (Optimal Signal System) & #7538t
A ot

. #R AR % H&

i}

ol A Ko Filitudie] A vl Ealsic. Eilinusiol oA ERES] FE ERS
2 HILERERH A THI tizhy Sifba) BEES A AR S ERfiER S et FE Tulsta o
= HIREE. T3 R A Mool LS REMIFE ) TR, o EEHhEA =
B REERS SHst e AU =& RENE $2 5 5 vk 2y £ sCREzE 21l
ol ot [RES S e Aol obel Affsrel #imitusgol A A e LhETEH webA Ziliusie] 7
SERPEYY O 2 Fimsel vlste o EAlst L @ =gk o of %qé}lﬂ o Mg o] AR E = HilE
AN A SERIEE chiets ffeslr] SelM e ERETEES OHBIRUGE(TSM) FES Ml Hud
27} Aot .

$MH o2 HEE HRTE  JE TEERUGE(TSM) HELZE HzesfiEike] {S5%E-RUCE (Signal
System Management. SSM)H%S € & Utk AU EHEIERUGE(SSM) HES 8L BT Xk
o] (ISR E E=S 35 (Traffic Flow) ¥ X% #Eol #Y)st =% {E558Fh (Signal Timing) 2 B
~(Phase)& Bissle] BETo 2N LK Huls HESHAT 5 A7) diFoltt thgo 2 F3h
YEE(SSM) S Y3l BEE 4 Ue Bl HEHFERE T PRKRE & 7 At HUstA, ke
Ziltuke] TF SIGEKE ¥ MRS BBst T 1 BTE PO B i Age e
o | HREMEFRIC] & Hmpl sBiTEC] BEES RS Bolu Q7] Wio|ch wiAute g FLHusA FHFE
HEEM O FRISRAE(SSM) S Hl8l #Ed - Ue TXME mEES IE(A LX), #an A it
TR (B X)) 2 AHGEIHEY RXE(C KX E 5 T At A8, o] 52 Mz uark Fo
FE KXEolx v Rl vt ittt A 58178 (Up and Down-stream Traffic) o] tH¥fIS = %
o] Hifio] FIBKIEZL 58] HEsty] wWEoltt webA, K HRAA T EIRERAUE(SSM) HES a8
g LXK TEfRE ekl RoliEkatE o= Hilj] TR (Average Vehicle Delay) & i
A7) 3 BEBEE NS AT RS EE HRENES S dot

3 K RS SsiA

1) Bl d e #iHlfkiE(Videologging System Techniques) S FiIste] BIZeH RiEH S ik THRES
BAls . B i oRnS PO R & BRIRRI/EE/ Hap s@fTaAaol whel AR
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(Peak Traffic Volumes)& #ESI o™, REY AN S T 002 HER RN JEHTHER
(Peak Time Traffic) & HET 2 BATIERS] HITAFS Efst ot

2) Bld|$ #hAlE(Videologging System Techniques) 3 37 FUEERIS F3to] MR FiEK
fHE 2 R BR] MTHEE BUNS TS AET =M EIIERY SITEEE st

3) Bl d| L Bl (Videologging System Techniques) 3 H173F] FAZEE % EHE Xk Lol A 5
FERERIAY 1235BHA(Cycle Length) 2 {5958 (Signal Phase) & RIFEIAIT 24 S5kf8R] 5574
‘XS st

4) #EMHE SBITIERS SATEE EMERY SirEkt R EHHER 2IERHE L2 HREHR K
Kol ) 2k (Level of Service, LOS) s Eftistoitt. 50], Lapishiirol MR X%
Epgmae % BT X R (Isolated Intersection)® Bi#ha X 30(Progressive Intersection) 2.
2 5% prsle] & #ERSI v/c ratio(volume-to-capacity ratio) 2 EdF/ki#(Delay Level) S &
o2 Fuf o] FHIERE RSt

(1) @17 88 % 47 (Traffic System Analysis)

3838 w57 el °‘°1’\1 4eEmE R (Peak Time Periods)®t K5 18R 5@ & (Peak Hour Traffic
Volumes)& {E#1% &= e £ 181271 9o} Ao 2 Juarsiiii(Peak Time Periods)®
10 EES BRI 29 S o izel Mg Edshe RS Leka. A 1HFRH ol
(Peak Hour Traffic Volumes)o| & JeUaRRIAFS] sodmS 155 B2 oHfste] o@mol 7Y Fhst
= 155 Bre] SRR O 2 Hesiel B 1R oEE Bech whebd | B SuERk o) AR
(Peak Time Periods)} 456 185 358 % (Peak Hour Traffic Volumes)& HiEst?] $1sto] o]v] #5E
B 3ME TR (S R, HER H it A R SRR IR oF A pEALe] o] kiRl
thstod fEik ohE 2 X oEES AL 53], @kl SR EMEES S1aiA vlvl S Bl
#:(Videologging System Techniques)©] FIH=Eon =3 fib ABiTRS] RES Fol7] 91 A

(CKHZTT, AR H S ABER el 10 $58) S ¥l & 155 Hir= 1265 RIEBHIo) His] At

W] #5 R 2 WIZCE SUER ) AIERFRTH (Peak Time Periods) of @174 #{L7 AS5E& &
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Fig. 2.1 Traffic Volume distribution on Main Arterial.
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Fig. 2.2 Intersection A(City Hall Intersection).
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nl 171 — ¥
! —
lj“!f?'
¥ & (Initial Setting) ¥ 3 (Initial Setting)
66 + 4 54 + 4 28 + 4 160 106 + 4 56 + 4 26 + 4 200
P = L I — | L
#H A 8% (Optimal Setting) A A8(Optimal Setting)
59 + 4 58 + 4 33 + 4 162 36 + 4 30 + 4 20 + 4 98
! = |43 Pl — | L
A% H3H 4% (Progressive Optimal Setting) AF HH 4% (Progressive Optimal Setting)
87 + 4 92 + 4 49 + 4 240 89 + 4 73 + 4 66 + 4 240
H = I\ P — | L

Fig. 2.3 Intersection B(Dong- A -1l - Bo Inter-

section).

T AU E3F], HEHE RERKS] JLIERFR(Peak Time Periods) &

SEfre] HURBNRERIAS PRI 07 -
L 00AYol o} % 15 ¢

00~09 : 00 AFol9} 4+4% 17 : 00~19 : 00AFe]) 7} o} e} 2.3l8 4Rj 10 : 00~11
00~16 : 00Ako] 2 YERGIL(ZEE Fig. 2.1). KUERFRM] SBITFES 18T HRER&ETT(Work
Trips) ol X %7817 (Business Trips)oly HAt@1T(Shopping Trips L= Other Trips) &2 el
ok ATz, s SER FAlA BEllE RAEET #FRoRe-S FeHHE (Passenger Car Unit,
pcu)i@ITE 002 # 5500pcu~7.200pcu”} BITH 2N 1H #@TEY &% 10.62%< 10.
61%5 HFS= Ao JeEPG (2R Fig. 2.1, 2.5), E3 X oHrS s LA 185 Sl
(Peak Hour Traffic Volumes) %= & Xt ZRE AA T k81922 # 7.400pcu~9.700pcu
A A SBITEC] BAste Aoz Yeldtl (28K Fig. 2.2, 2.3. 2.4, 2.5)
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Fig. 2.5 Directional Traffic Volumes on the
1 T Tr’ Roadway during peak-time.
Ny (2) &k 88% 247 (Roadway System
436 2880 124 q lysis)

83 Initial Setting) SEA S RO R BifiEbhe) T
65+4|15+4|26+4|19+4|15+4 160

N - 3% X (3-Leg Intersection)Yt 43% X%

(4-Leg Intersection)9 WHEE Fatx U=t

7 4% (Optimal Setting) Rate] $-elubehel RREE 3% BRI 4K X
123+4 | 32+4|27+4|31 +4] 11+4]| 244

5 _ s @astel 21 LIEe %3 R (Multi-

I i B R N , N

Leg Intersection)® %3t WS Hstn o

d% #3A A% (Progressive Optimal Setting) al, A XK bl FRkiEE EHiE fE(Lane

11874 35+ 4 26+4 90 :’ f1r4) 2490 Width) 3 BmEHE#E7E —BMEIA aatEl )

I NS}
3 - K - M o} TR @ITE(Traffic Flow) %2 EEE

%
Fig. 2.4 Intersection C(Jung-Bal-Jang- Gun 2 #sgo RisETto] 2} ulelA | EigsERe] B
fntersection. ORI 9l IS AN B KRS i
Ribma PREAZaES Rllsld o, EFa TS X ERFEEE (Highway Capacity Manual.
HCM) 7} B A2 E9]o1Ql TRANSYT-7F #.002 F 2G@%E & (Primary Traffic Capacity) 2+ ##
B @7 s (Secondary Traffic Capacity) &2 [ate] SEEEE Rl @A TH (B Fig. 2.
2.2.3.2.4)

TR AR T HI7EE GERE o) SEMEIE (Breadth) & 35M <l dl HENGS #9 25M ~32M 2 UhERR:
a1, Ay BEIES # 3.0M~3.6MA =l Al BERIES 3.6M~50MU O R FHES ERE Holn
Ak w3 wREES & HERTREES X M bel R BEfEMet CERE
(Channelization) 7} I S@IT&E ) fiel #Y)shx] ol A FEe] @ITEA7 BAE L AAT. At
7} iEH AREGS BA] @ —AFEERS 0 WELE Jsto] EMARC AEERC] Yo2M Hil (R
JE#(Random Delay)Z #1712 AT}
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(3) 185%% #% 547 (Signal System Analysis)

—HAI O 2 [E5F ik bl M & Bo] FURIRES (59588 (Signal Phase) 9} 125585 (Signal Tim-
ing) 0.2 FEESHA H =l R RERZT ThES BigiEkkd v)sto] TERER7 BLE e Ae w2
RAERL EITEI B STl BYISER) a1 EE T RERLe] vk whebd . BIRHE R TR
o} fEHREHRE srtrslz] sl olv] BT JuasEEY TR #iEES F.0.02 E3EH(Cycle
Length) % {E5%8%~(Signal Phase)oll tisled gHflstd . BHR KRS (SR E T2 38R
(Phase) ¢} 58871 (Phase) o] FZ86E 5t AN o™ [F5EAME 160seco} 200secE e}

BEPATe] #RE Y TRER(A TXIE) O EIEME 160sec 1 3R SEEE 1 AT &
3], N-S #H9] B = (Thru Traffic) 9 E-W 1A ARl 35/m & (Left-Turn Traffic) o] &
o2 Ht] # 55 (Green Time)o] MEHICZ %A BAESH Y AU & BRvic 22} dseco)
#HEEHREFM (Yellow Time) S FERSIE JAATH b0 2 Han H#it Y X (B 22X )= 200sece]
EIBHIS 382 EEE 3 AN 53], N-SHme B¢ 5&= (Thru Traffic) 2 E-WHHES] £q
# 5@ E (Left-Turn Traffic) o] £ o2 Rt #kEI55F (Green Time) o] HHEHIC 2 = A filE
ol AN MEEY TRE(A XS} w2 & BRI 247 4seco) ®BEHEERM(Yellow
Time)S #EfR3IT AATH wpx2to 2 g EREY TR (C KX &= 532 X (5-Leg Inter-
section) 24 EHCEME HEES KX} /A2 160sec o Bne SBARE SEEE 1 AT}
53], N-SHme] E# uH&(Thru Traffic) o) fehos Katel EieAmO #EIS5IFM (Green
Time)o] MBHHICZ A BLE=] UAAL & BTHIE KK 4sece] & BN (Yellow Time) S
Rt AATH (B Fig. 2.2. 2.3, 2.4).

(4) X Rig MU|A ki (Level of Service, LOS) 347

—ReHy o2 RO A2 K#(Level of Service, LOS) 7ol = i) v/c ratio(volume-to-capaci-
ty ratio)oll |3F HlcH R oI ii ) AR MBI (Average Delay)oll o8t i HiE %S & 4 v}

i) v/c ratiool 2|3 sk
X Aol BRI Rl 1 MY TR MO) HUmREN S B E JEhlE HikoRA
v/c ratio REY ZREES] )7t HHET 53], EES EMEREE(HCM) w2 gk
sE7% = (Capacity) 2 #fl 35&E & (Saturation Flow) 3 S5 E AR o8to] g 1 3] gl
@ (Saturation Flow) 9] 7ol #Hig#(Number of Lanes). &2 3% (Grades) % #k 84
7 KEUH#H (Heavy Vechicles) o} {B7EZ)] ube} HEI ZEES Holu Jedl, old KBS 5 #F
g tkREoll A ZE 7 = (Capacity. ¢) 2} #fl 3@ & (Saturation Flow. s,) 3 Bif%E oh-&-3} 2t}

Ci=s,x(g/C);

o 7]l A, C. =capacity of lane group or approach i in vph
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s; =saturation flow rate for lane group or approach i in vph

(g/C),=green ratio for lane group or approach

webd | TR o) & BB (lane group) o)yt X 5 (approach) oA 9] v/c ratio(X) & t
+3F 2o

Xi=(/e)i=v/(s;x (g/C).]
X.=v.C/sg=(v/s),/(glC);

o 7]l A, X,=v/c ratio for lane group or approach i :
v;=actual flow rate for lane group or approach i in vph :
s;=saturation flow rate for lane group or approach Z in vph : and

g.=effective green time for lane group or approach ¢ in sec.

A7}, (29 X s5Hroll oA TRk 7rE ] RN e critical v/c ratio(X,) = KX & #
@t (lane group)olU #:4#% (approach) ol A o) 24%492) v/e ratioZ A th&-3 2t}

X, =Y k) X [CAC -L)]

o} 7)o A, X. =critical v/c ratio for the intersection :

Y (v4);=the summation of flow ratios for all critical lane groups or ap-

1

proaches i -

C =cycle length in sec: and

L =total lost time per cycle : computed as the sum of “start-up’ and
change interval lost time minus the portion of the change interval

used by vehicles for each critical signal phase.

i) R AR (Average Delay)oll 93 Ha k"

Fygm i (Average Delay)el (S 53 RS Aul= KiE sifrolli= Webster Model.
TRANSYT-7TF Model . HCM Model. QUEUEING Model %°] dout, & #FElM Hill-
Climbing Process®] TRANSYT-7F #5%4-8 Ffgt Computer Programell o314 {Fife-%e| Fioll
RS BiHslTh 53], TRANSYT - 7F #HS IS LX) @il = 2 i) Eilhs
Mol = 2 ko) K TYI = 5E 81 =)= Uniform Delay(d,) 9} B#io] {£F 5 2 HRER A
Random Delay(d,) 2 #riso] 9lom 48 %M (total delay. D) o33 2t}

D=d,+d,

_ C
4 = Sg00n7 2

t
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o 710l A{ D =total delay in veh-hr/hr :
d,=uniform delay in veh-hr/hr :
C =cycle length in sec :
m,=queue length during step t : and

N =number of steps in the cycle.

Atz
B, X, B
—[(2ny g 22 Zn
d, [(B.z) +Bd] B,
7]l A, d,=random and saturation delay :
B,=2(1-X)+XZ .
Bd=4Z _Z2 :

Z=(2X/V)x60/T:

X =degree of saturation :

V =volume on the link : and

T =period length. normally 60 minutes.

webA], HER TR O] v/c ratio®) SifTkE R W2 v/c ratio7} 1.0 1) H#(LOS F) 2

At #BHF FulRelol 7MY B BEiRo 2 AEfigste] Hmpl EigitES o] el AL B 7
HCE AEIS o] Birslol gt ek TSR (Average Delay) o] ik Rol w2 w B
B (Average Vehicle Delay)©] #1 78secE #i@sts FHiR(LOS F)oll thaiA = vzt
B Au| 2 KES Zhe HiRO 2 AfEhe] Ak sEM D BRAEIS oA morslor shal. o)
#F (Transportation Systems Management, TSM) H%oll thd F1#I% o] f5Ro ulel #1375

o
Ho

BT
kU Bk wo

B

Table 2.1 Intersection A(Initial Settings).

Lane Group | Traffic Volume Average Delay Average Delay
Node Number| Approach X=v/c ratio on the Node
Movement (PCU/hr) (sec) (sec)
Thru 2.400 0.88 44.3
East Bound -
Right Turn 1.370 0.57 0.0
Left Turn 750 1.19 381.1
City Hall West Bound | Thru 1.990 0.62 18.9 168.98
Intersection Right Turn 670 0.37 0.0 ‘
North Left Turn 1.310 1.76 914.8
Thru 120 0.59 495
Bound
oun Right Turn 1.060 0.44 0.0
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Table 2.2 Intersection B(Initial Settings).

Lane Group | Traffic Volume | X=v/c |Average Delay Average Delay
Node Number Approach : on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 1,430 1.06 190.5
West Bound | Thru 310 0.43 57.3
Right Turn 580 0.24 0.0
Dong-A-11-Bo Thru 2.400 0.69 34.0
. North Bound —; 142.36
Intersection Right Turn 180 0.15 0.0
Left Turn 510 2.45 1.281.0
South Bound | Thru 1.910 0.50 14.9
Right Turn 80 0.07 0.0
Table 2.3 Intersection C(Initial Settings).
Lane Group | Traffic Volume | X=v/c | Average Delay Average Delay
Node Number Approach 0 on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 410 2.13 1.295.7
West Bound -
Right Turn 30 0.24 0.0
South-East Left Turn 360 1.38 590.8
Bound Right Turn 780 0.57 3.7
Jungf Bal - North-East Left Turn 370 2.47 1.215.3
Bound Right Turn 30 0.02 0.0
Jang - Gun 318.12
Left Turn 480 1.26 479.8
Interscetion | Njorth Bound | Thru 2.820 0.87 33.6
Right Turn 90 0.06 0.0
Left Turn 210 1.11 275.8
South Bound | Thru 2.680 1.22 397.0
Right Turn 50 0.08 0.0
Table 2.4 Intersection A(Optimal Settings).
Lane Group | Traffic Volume | X=v/c Average Average Delay on
Node Number Approach ) Delay the Node
Movement (PCU/hr) ratio (sec) (sec)
Thru 2.400 1.00 74.0
East Bound -
Right Turn 1.370 0.58 0.0
Left Turn 750 1.02 133.0
City Hall West Bound | Thru 1.990 0.65 21.3 4311
Intersection Right Turn 670 0.37 0.0 '
Left Turn 1.310 1.66 809.2
North Bound | Thru 120 0.56 47.0
Right Turn 1.060 0.44 0.0
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Table 2.5 Intersection B(Optimal Settings).

ok

Lane Group | Traffic Volume | X=v/c | Average Delay Average Delay
Node Number Approach ) on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 1.430 0.97 49.0
West Bound | Thru 310 0.39 26.7
Right Turn 580 0.24 0.0
Dong-A-11-Bo Thru 2.400 0.99 47.8
8 . North Bound — 71.57
Intersection Right Turn 180 0.15 0.0
Left Turn 510 1.56 705.9
South Bound | Thru 1.910 0.56 10.9
Right Turn 80 0.07 0.0
Table 2.6 Intersection C(Optimal Settings).
Lane Group |Traffic Volume | X=v/c |Average Delay | Average Delay
Node Number Approach ) on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 410 1.12 313.9
West Bound
Right Turn 30 0.02 0.0
South-East Left Turn 360 1.16 409.1
Bound Right Turn 780 0.62 7.4
North-East | Left Turn 370 1.01 174.7
Jung - Bal -Jang - | Bound Right Turn 30 0.02 0.0 91.01
Gun Intersection Left Turn 480 0.91 109.6 '
North Bound | Turn 2,820 0.80 41.7
Right Turn 90 0.07 0.0
Left Turn 210 1.03 229.1
South Bound | Turn 2.680 0.98 71.5
Right Turn 50 0.08 0.0
Table 2.7 Intersection A(Progressive Optimal Settings).
Lane Group | Traffic Volume| X=v/c | Average Delay Average Delay
Node Number Approach on the Node
Movement (PCU/hr) ratio (sec) (sec)
Thru 2,400 1.00 104.4
East Bound
Right Turn 1.370 0.57 0.0
Left Turn 750 1.02 158.8
City Hall West Bound | Thru 1.990 0.66 28.0 152.70
Intersection Right Turn 670 0.37 0.0 ’
Left Turn 1.310 1.55 798.5
North Bound | Thru 120 0.52 60.5
Right Turn 1.060 0.44 0.0
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Table 2.8 Intersection B(Progressive Optimal Settings).

R RE LT B B

Lane Group | Traffic Volume | X=v/c | Average Delay Average Delay
Node Number Approach . . on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 1.430 0.98 99.6
West Bound | Thru 310 0.39 64.4
Right Turn 580 0.24 0.0
Dong-A-11-Bo Thru 2.400 0.98 60.0
. North Bound 74.40
Intersection Right Turn 180 0.15 0.0
Left Turn 510 1.16 378.0
South Bound | Thru 1.910 0.51 26.8
Right Turn 80 0.07 0.0

Table 2.9 Intersection C(Progressive Optimal Settings).

Lane Group | Traffic Volume | X=v/c | Average Delay Average Delay
Node Number Approach on the Node
Movement (PCU/hr) ratio (sec) (sec)
Left Turn 410 1.00 167.3
West Bound —;
Right Turn 30 0.02 0.0
South-East | Left Turn 360 1.19 411.1
Bound Right Turn 780 0.63 9.0
North-East | Left Turn 370 0.91 119.8
Jung ~ Bal - Jang ~| Bound Right Turn 30 0.02 0.0 86.10
Gun Intersection Left Turn 480 0.91 131.3 ’
North
Bound Thru 2.820 0.82 217.0
oun Right Turn 90 0.07 0.0
South Left Turn 210 1.05 249.8
Thru 2.680 0.01 95.6
Bound Right Turn 50 0.08 0.0
z] o} gt} (% Table2.1~2.9)
. # i

Z gl A ke 2 AA

Hiol WS st
RS o] BRE

-
o]
M

T RS GOEN (R © %0 BB (Main Arterial) 241 208
QLI FFEE ks FO) MRS FF IR T8 o= MEE Y E
Cupebd, RS HLL0 R 3MEe] BR Rk diste] EEfre B

sEae R} BB RS EREER Tl ol 2 EYIsHA EEE L . =Y B ERRN B

B 2 BRE SRR EASES BREIAS W o= 2K THERME H

_9qq_

HAZ 5 o,




3

THG RS FuBRES o= f2E KA

SEEED Focfisen o oo 72 & AEAE S

\/ (3T EILE FTS R HEIRE
et 4R Thea 2e el BiEY F U

Average Delay (sec/veh)
00 1000 2000 3000 400.0

\"J a7 e A
, | ] | =3
A B c 1) HEY TRE(A X)) = BIE 160sece]
Topes of Intersection 295 B1(Cycle Length)$} 3857 (Phase) & 5

Fig. 2.6 C i f A Delay.
8 2.6 Comparison of Average Dty 2 m ol JTRERIARS] 9.670pcud) %

EES FUBAACK ol BERA RS BB AN ioE= (Left-turn Traffic Volumes) & I3l oF
e PR TG 2iso] TigE#EMR (Average Delay)2 #9 169.0sec/veh® YENEO U HigEt
RS SRS Fol (SPRMI 162secE 3tal & BT BeflS Fig.2.29 o] g 49 X
¥ Zoamo] Tigmnkifo] 143 1sec/vehE #9 15.3%7} A ES & & AU o2 R H it
(B =) S 2S¢ A 200sec?) SHAMAS) 3BRE 7.400pcus] KFACAR S KM oF st
HRITT N A BB mesio] 142 4sec/vehE YER 1 oy Fig.2.35 20| 98sec® Full {FHkELI<}
SERE SEESINS S0l FIIRIERRTC] 77 6sec/veh® # 45.5% 9] Eil#sio] WS & + 2
Atk whAete 2 HubgE g RN (C KX 2l 4% 8.310pcud] JFAZGEFS 160sece] fF9HE
#io} SEERE SEET w FYEMIFMS 318.1sec/vehZ HEPRE O} Fig 2.49} o] 244sec®] #o#i {5
sEELA} FEETRE ELIAS Al 91.0sec/veh o 2 FHpRMEEM o] FA T2 1 T1.4%9) &k
Bfdlo] A e & 4 AATH (B Fig. 2.6) WebA], SiEE ] sulieRsS A 7] Tk s\fr
BES HAAI7]7) Y BERS FLo R EREE R SEERy Y A Tl ol uw
Folio] TR SR s olof & Aoz AZHAG

2) 3MES) RS kol thsled Eifre] BERE #EslR) b Fkfl BENMLE ANHS Aol HolE
o] {E9ERHAE 240secE UERGTH (2B Fig.2.2. 2.3 2 2.4) 53], HES TXE(A XK=
152.7sec/veh ol BB o] M= 1, Hik At KX (B L XiK) oAl A= T4.4sec/veh o] BT
o] BpEI o AuHSEIHEY TR (C KX AN E 86.1sec/vehe] @] BRillld o =M
RRBE BEMEA AL 7ol fuEkiEe] B X el Hadte] # 1.1sec/veh®] vv| gk £ 0] @
ITE#I} Binste Ao g Uehtth (B Fig. 2.6) ol #%HGEKE TL02 & T Abol o] JEkkE
9 EMIES) Ty, HEEE AREK BESn e Tk BHFERER I —EHNd HEHFR
(Bottle-neck) & Hm3l X Aol o] it As@iTE (Mid-block Traffic Volumes) o] ##iigo] AHEHY
o7 7] o] Yeh}E &R0 D2 & [FHLAN IS MR 2 &S KES T3 Bkl
EMTE FRES kol TR ERIERY MEhLE FRETE LE/ de Aoz AZtE A

3) MR (SRS EHRMARE BRITRE EASES Rl BITHR 2 Bahishs BE
&) 1 32 % (Flow Profile Diagrams)& 53 Bi#fio] FLRIKES kst B 53], Hifol 55
Tol A BolFEo] s (SiEiENI(Green Time Interval)ol = @@##HC] MEHYCE Sy K

-234-



TR F5R1% RELE FIAS oA R dE R 23 HiE

( TRANSYT - 7F FLOW PROFILE DIAGRAMS)
1. LEFT - TURN LANES(LINK 104 AND LINK 108) AT INTERSECTION A

i) INITIAL SETTINGS

LIN 104  MAX FLOY 3600 VEH/H PLT. INDEX .00 LINC 108  MAX FLOV 2200 VEH/H PLT. INDEX .00

T fﬂﬂw ”“{HHW -

ii)  OPTIMAL SETTINGS

LI 104 MAX FLOW 3600 VEH/H PLT. INDEX .00 LIN 108 MAX FLOW 2200 VEH/H PLT. INDEX .00

L

123456789012345678 iZH5678J1'231567 1234

e

1234567890123

iii) PROGRESSIVE OPTIMAL SETTINGS

LINK 104 MAX FLOW 3600 VEH/H PLT. INDEX .25 LI 108 MAX FLOW 2200 VEH/H PLT. INDEX .00

.

- BJHHHHJIILQH;MP{ m 123456 i:2:3:5678ﬁi231567&ﬂi2315678ﬂi231567596i23&1567696

12345678901 234567
[ : ARRIVALS THAT QUEUE(NORMALLY ON RED).
S : DEPARTURES FROM QUEUE(NORMALLY AT THE SATURATION FLOW RATE).
O : ARRIVALS AND DEPARTURES ON GREEN.
+
N

: DELINEATORS("+" MARKS EVERY TENTH STEP).
: THE NUMBERS ACROSS THE BOTTOM ARE A TIME SCALE IN UNITS OF STEPS.

-9235-



& 54 oL

I. LEFT - TURN LANES(LINK 204 AND LINK 208) AT INTERSECTION B

i) INITIAL SETTINGS

LINK 204 MAX FLOW 1600 VEH/H PLT. INDEX .00 LIN 208 MAX FLOW 4800 VEH/H PLT. INDEX .00

N e

56 12345678901 2345678901234567890123456
LIN( 4800 VEH/H  PLT. INDEX .00

ii)  OPTIMAL SETTINGS

LINK 204 MAX FLOW 1600 VEH/H PLT. INDEX .00 LINK 208  MAX FLOW 4800 VEH/H PLT. INDEX .00

iii) PROGRESSIVE OPTIMAL SETTINGS

LIN 204  MAX FLO¥ 1600 VEH/H PLT. INDEX .19 LINC 208  MAX FLO¥ 4800 VEH/H PLT. INDEX .00

I = e

* ARRIVALS THAT QUEUE(NORMALLY ON RED).

I

S : DEPARTURES FROM QUEUE(NORMALLY AT THE SATURATION FLOW RATE).
O : ARRIVALS AND DEPARTURES ON GREEN.
+
N

: DELINEATORS("+" MARKS EVERY TENTH STEP).
: THE NUMBERS ACROSS THE BOTTOM ARE A TIME SCALE IN UNITS OF STEPS.
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. LEFT - TURN LANES(LINK 302 AND LINK 304) AT INTERSECTION C

i) INITIAL SETTINGS

LINK 302 MAX FLOW 2800 VEH/H PLT. INDEX .00 LINK 304 MAX FLOW 1600 VEH/H PLT. INDEX .00

i - T T

ii)  OPTIMAL SETTINGS

LINK 302 MAX FLOW 2800 VEH/H PLT. INDEX .00 LINK 304 MAX FLOW 1600 VEH/H PLT. INDEX .00

U

iii) PROGRESSIVE OPTIMAL SETTINGS

S

LINK 302  MAX FLOW 2800 VEH/H PLT. INDEX .35 LINK 304  MAX FLO¥ 1600 VEH/H PLT. INDEX .00

mimlﬁﬂlmﬂlmﬂuﬂiitum m

g I wyuuu

-KEY - [ 1 ARRIVALS THAT QUEUE(NORMALLY ON RED).

S : DEPARTURES FROM QUEUE(NORMALLY AT THE SATURATION FLOW RATE).
O : ARRIVALS AND DEPARTURES ON GREEN.

-. + : DELINEATORS("+" MARKS EVERY TENTH STEP).
N : THE NUMBERS ACROSS THE BOTTOM ARE A TIME SCALE IN UNITS OF STEPS.
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IV. LEFT - TURN LANES(LINK 306 AND LINK 308) AT INTERSECTION C

i) INITIAL SETTINGS

LINK 306  MAX FLOW 2800 VEH/H PLT. INDEX .00 LINK 308  MAX FLOV 2800 VEH/H PLT. INDEX .00

e

ii)  OPTIMAL SETTINGS

LINK 306 MAX FLOW 2800 VEH/H PLT. INDEX .00

T . i i

234567830 i23156789£

iii) PROGRESSIVE OPTIMAL SETTINGS

LIN 306 MAX FLOW 2800 VEH/H PLT. INDEX .00 LINK 308 MAX FLOW 2800 VEH/H PLT. INDEX .00

gﬁ m i asl iﬁgi&;&ﬁgg&m z:ﬁg;ﬁ ggmww“mgﬁgggimsmizusemlimsm;l
“ ARRIVALS THAT QUEUE(NORMALLY ON RED).

1

S : DEPARTURES FROM QUEUE(NORMALLY AT THE SATURATION FLOW RATE).
O : ARRIVALS AND DEPARTURES ON GREEN.
+
N

: DELINEATORS("+" MARKS EVERY TENTH STEP).
: THE NUMBERS ACROSS THE BOTTOM ARE A TIME SCALE IN UNITS OF STEPS.
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{E95F5 /I (Red Time Interval)oll= fHE#Ho| fHEAIC 2 SolEo] TREE LA EilsrrRT o] F
S e RAFOEZN [EHRRXEES Folakit(Optimal Design) R Bi#hsEakst (Progressive
Optimal Design) 2 REMHES &St T+ JUth (28 Flow Profile Diagrams [, I, I, [V)
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