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A Comparative Study on the Mean Control Delay by Signalized Intersections

by the Analysis Model
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ABSTRACT

The time delay is used as a major indicator of the level of traffic congestion on traffic crossroads.
For this purpose, the Daechi Station intersection where traffic congestion occurs and the Yeongdong
5 Bridge intersection where the traffic condition is relatively good, and the average lag time based
on the field survey with the lag time calculated various simulation programs. comparison of the
average control delay of the field survey data the signal intersection analysis model the KHCS Dechi
intersection 7.7 second / vehicle Young dong 5 bridge intersection 7.9 second / vehiclehe VISSIM
showed a difference Dechi intersection 21.1 second / vehicle and Young dong 5 bridge intersection
8.1 second / vehiclehe T7F showed a difference Dechi intersection 3.3 second / vehicle and Young
dong 5 bridge intersection 9.3 second / vehicle. Analyzing the same intersection proved that the
results differed from one simulation model to another.
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AT WARE g g 27) o] ERVF wAlshs AHOR wFEALE oM 7HE 55439 FHE
R E2eta & ¢ Qi o2 T HdMe SHEE SR Fodhe st Fasi. o
A Aswaze] 87 g MulE eEe 45 AsiMe dEFERNAM AHEHE 1EE, AE54
2 Tg 7Tz o AE AAAL @ A58 FES ndokeitt Aruxge] nE £ A4
T MHl2gE LOSE BEAAAAE A&l 91113}. BoAAAA S nAZE FHsty] fs) B A

L BE BHE ehls 78 SHHER 488D Yok FFAAAE 4E5) 9
B AFOLE RUES SANRE AFG FIACAANA kA 2o Aok, A BAolA
B se FUT mie et gl fsgﬂgi A% T A

A , O1E AE 101*4 =3l Lo}‘}i
th A EH O BY S EMMW 7P¢ Yol A}%Qz )& KHCS, TRANSYT-7f, VI SSIMg AHgstgon, &
A}

2L Astsh ABdold A3 ge LA FUF B2 A%E AsTAR 2] AYE B4
shel ABAOIMEE A3t g Aolvh ehde 2Rtk mebd, AsmAE %éw 2 mygel AL
Fa% faoln, oo] B AELINY ¥ A5eY So G M Jow B

NETAT BHo| FEHAE BRANAAL AEAAZ 23] Aol £ Fo| AL YAl ne

AAZA, Aol AAGe] ¢ wel BN vae FYAT F7hrolh HEACIA AL FUAA,

FRAA, FAAANZ FHE 5, 2AAE F7AA GO UEd S 9tk (Cho et al, 2005)
NEIAEE FARL, 5 SYAEE AA B BB NG glo] ABoIHE Mgl B

= =
2, o 9Y BAAE SA2 AneY L A7l ﬁﬁgw e A% BTk B A5RAZ A

oL, 12H=2 1475 WEAFE AAANLE FEst] FIAEE %9\5‘\13}. Hif' l°l <
7|7 FE R st F7HAA AbE, 24 24, mAA AlEE el dEtiE 24 T 3
G A frAkskAl FEstel BA48kH RE S AAE AR ske Byl a2, AhEddrt
oltAIRt = el 71, sta, 71 SollAe ol# @ FiEol tidk iy glo] FEEskA Ak Abgshr] we
& AEdoldE B8t itk & AFolMe @RxA HolEE oz A& AA AR AlEdold
< T AAANLE Hla-2Aste], Algdold BRFE AL Zol7t S SHEAY AsuE £
Mo AlEF o)A HAL Fad Fioln, &5 AauAE B4 tidh AdFe ALHOE Fso] B
o sty Ak £4o] dasites e oAl I AAketET onlE oAl s
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1. SIZXAIE B8 XIA|A|IZE A= (Ministry of Land, Infrastructure and Transport, 2013)

—

Ministry of Land, Infrastructure and Transport(2013)o| A= AAZALE B3 AA A A& FIALS &
&3 AAAA AU BA AT ZARE S BAAA AEEHES AASEL ok

HAAAA ZAPALS AR A o g AEE T T ool Uty o] A AT ZALSE
o FAAAE et YRS AASIE AT 2 AAEE B0 Wl 152)rkt A s A
TE A58 ow FAs 1 A ol A AAS e IE &

AAAA Z2APFA e DAL A-FAYL FHE FAANGE SHSE W02 7 422 o] 5FE
2 e ANACE, 152t BAZ A5 A A Aolel g AFe] SNAEE AsHow
S, 2AIREER wARE TAF AF TS St At 93] s olF ol it HdE A
e AESt FAEAAAAE FESTH
<Table 1> Example of field survey for control delay time

density
Start of investigation pass count
+0s +15s +30s +45s
5:00 PM 0 4 5 7 14
5:01 3 8 4 2 12
5:02 5 0 6 1 18
5:03 5 3 6 6 12
5:04 6 7 4 7 14
Sum 19 22 25 23
Total density 89 70
Control delay 19.1 sec/veh

2. ISEMIZ WS 0|86 MX[X|H| AtESHH

1) KHCS
KHCS+ Korea Highway Capacity Manual B A| A 22| A&2]ol weh FAAA, SEAA, F7HAAZ T+
AEE g 2ol iEE & Utk

d(sec/veh) Sy XK PF A dy -y oeeesseeesseeees e (1)
o714, dl : #LA A (uniform delay)

PF : A5 EAAS (progression adjustment factor)

d2 : ZEAA (incremental delay)

d3 : F7FAA (initial queue delay)
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2) TRANSYT-7F
TRANSYT-7FS] A AL mazate] el 7| hdure 42Es 7Y AT Qo) xs)
AN Fow TAHR, FRAE A5 oz FUA A W,

N
E my

D= D,+D, D, :T’ D,,=900TX?(X o 1)+[(X » 1)24+(4X/cT)] » (3600/v) «eeeeesereeeene )}

A71A, D= BFAAATE (sec/veh)
D,= FYAA AT
D,,= 9] E3}AA [random-plus-saturation delay]
N = F719 step] 45, T: F7|(period length) , m, = step t S thr]|F Ao g4

3) VISSIM

BE =& 2] F AA Aoz gl Al A Ao A AZEe AL} %6}% EL Rt Y]
ujFoll LAY = AlZkelth o] AlZE ©AloA o] 53 A A S} AlZE T 3k £ =9
£ m gE ARst AltEnh AAAAE FAE 9 A W2 AAANTES Ef‘é}%}ﬂ e welbA
VISSIMS] B+ AAA A= ofefe} Zo] 4=t

Average delay per vehicle = Total delay time / (active + arrived vehicles) «-«eoeeeeereesseesssessnsnnsneiiinnsnnens 3)

3. MZWAIZ XIHAIZH MHAT

Yun et al.(2014)2 WAZ INA(INHTE) A5 AA &= FH(15x ‘ﬂrH A gt sz
A =FH(KHCM, CORSIM, TRANSYT-7F, SYNCHRO, VISTRO)E A&35to] Az W2 Mu|x F3 Hr71E
At FAAAALE A2 2 vl St B4 A% B g3 BAETE o] &3 A= ol e
AThE Aol AgH oz FHEJCH, nAH wFAEG A B8-S AHeste o] #5H BAAA

I AfH o2 FAEHS 8913+ th Han and Kim(2012)& AA AT AFA T8 glo] T ME 5

stod WS & Qe AlEEOIA ¥ H%}o}@l AAA AT 2F S TRANSYT-7FS} A% A3}
¢l PASSERVE 7|22 AAAZH AFEES vl T8t 71& HCM el &g dd =A<}
o] AAATE v, 71E As HAsE R A ST AAAREL FARE '] Uit Cho et
al. (2005)# /Hl_—z:&} AEHE 13t E}%t‘a AAMAY BYP718E 2, 45 2, A4S FE
| A AlEdold 2o v AAE HwsH Tt v ESP )
o2 yehgom Zapate o= HCM(1994)2 A $)&kar
T BF fARE 348 Bola, A gk Aolzt Ao, AAA A E#H o] M(TRANSTY-7TRH) ¥ WA A A &8
o] (NETSIM)ZFS] AA| gk Jddt % 12 A A8 Han and Park(2010) Thx| 3@ mapz s}
Aswatze] HAe| 7et2E FHet1, FEEY FER AYuTF HES I BN s
243351, VISSIME ©]-§3he] A %‘_ JAAAE vl - A48 A7 21Y22kZ7F 3,500 peph ©] 3}
) S| HuARI}F Aswat2HTE G3Holgt EAE0H, 64 WAE Y 79 3,600 pepholdt o ol
2} olg} AABHATE Park et al.(2004)-& CORSIM, PARAMICS, SIMTRAFFIC, VISSIM 5% o] &3l A%
Az watz o] gk Al gdolde T & 7 ¥ A b vlwsketh VISSIM, PARAMICSE frAHsH
FAS QAT CORSIM, SIMTRAFFTC% YA)-S E AT Fambro et al.(1997)2 7]E2] AA2FEo|

oot R Ay HoAE
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=
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<Daechi Station> <Yongdong 5 Bridge>

<Fig. 1> Video survey using a Drones
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<Table 2> field survey data
ol Daechi Station(SB) Yongng 5 Bridge(SB)
NB | sB | EB | WwB N8 | sB | EB | wB
Intersection type four-way stop four-way stop
Geo lane number 4 4 5 5 5 6 2 2
metri bus only lanes X X X X X X X X
c Average lane width 35 35 35 35 35 35 35 35
struct Link Length(m) 356 528 798 628 358 289 270 881
ure Rotatio | left turn type | exclusive | exclusive | exclusive | exclusive | exclusive | common | common | common
nal . channeliza channeliza
type right turn type | common | common tion common | common | common tion common
Vt:;flf‘nce pg;li (;;1)116 1,106 990 1488 | 2,133 | 1012 854 259 450
trzlfﬁ S;:l:;‘:n(g(ﬁn) 180(128) | 135(120) | 112(125) | 112(260) | 86(119) | 141(40) | 70(72) | 180(186)
queue —
status SH‘E;I‘;{:E?I;) 5(6) 6(6) 6(6) 6(7) 5(6) 56) 565) 6(6)
travel speed (limited speed) 60 60 60 60 60 60 30 30
bus stop count 58 74 73 79 73 61 8 20
degree of saturation 0.74/0.45 | 0.73/0.36 | 0.86/0.42 | 0.68/0.61 | 0.58/0.39 | 0.18/0.40 027 0.58
signal cycle 160 150
signa Offset 9% | 96 | 9% | 9 8 | 98 | 9 | o8
oplera o =] & 32 - -4 R L, Qmi e
tion Signal Time <o . el T <o . “ el
55 30 49 26 39 30 25 56
2. SIBZAL I 24
AR ZAL AR E T3 A A A 42 Ministry of Land, Infrastructure and Transport(2013)ol| 4 | AJ3}aL 91
= BIALE 83 HAA AR A A S &-831H T Korea Highway Capacity Manual | A= 15% 5=
718 AdAE E3 o, 152 FIIE & AF AAARY et AT Ao ool B ATddAs
2B ABSE Nast) 2, @A ARE B8 AAAD A4S BAYIHe (Ao e,
Aol ZAFINE £, 52, 102, 1522 PR3] AANLE Hgste] vasgich. 27717} 7h
4 e 1299 AHE 10052 PPEk] 2R he exg wmskglch
AAAA =] ML LARFAIQ 07A~08A 9] =8 FEAEE S8t on, AXA =z} #3
ARz FRL, Az Aol HEe HHE FYE 93 S A2E W FRAQC
A LT 25 ol EAlske 2l w2 TS vl EA8
BA2AL TR AR O whel Blagt A ool A gt Zpol= sl 9lo, HA|olA
A7F 12 W& 2 ztole A ¥e Z10E BAHAY. o £EEY Aol ZAFI] | whet A}
o7k AT BFAAAA AN £AFY] FolwF A F7] WEO BRAL 2AFI|7E DojA4
= PaAelAAe] Aozt MAstn M YolAE FAE Holw o), 2AFYI7L AoAW BojAs2
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B4 gk Aol AR AN Ao BuEn B8 TRz 5T )R] BALAE S
of Wb TpE Aol WA Ao Beks oA

<Table 3> Analysis value of control delay according to survey cycle

Daechi Station(SB) Yongdong 5 Bridge(SB)
P Is Ss 10s 15s Is Ss 10s 15s
Total density 13,812 2,761 1,371 903 11,248 2,254 1,128 738
pass count 260 260 260 260 240 240 240 240
Average control delay per vehicle 53.1 53.1 527 52.1 46.9 47.0 47.0 46.1

3. AIEY0|¥ =

ANEHIAE 53 Asua=z %#HMXIZH B2 gl BEAHOZ Wo] AMEE AL
TRANSYT-7F, VISSIM %A A wE BHZEIYS A AAAE st 7R eR
<Table 2>°l4 AT BF2AE T4l ?J% AsE &8st B2 7etTE, 158 59 MFES T
AtA AHgstdom, AlEd ol AE UES A AE ghs HS ddIH AR 7538171 918 KHCS
T EES 58 FAEICE 7] dV1HE @hs A&t A 831t TRANSYT-7F= AFE9] 2411
T3 ofa] WA EHE FLAAANLT B AG 22 oJdte] WA EE o] ESAA AT o E F4
Ho, F7HAA (D)= AsHoE FYAA A grgE o] AZHTE PAIF AlEH o] VISSIME #4474
< HUg RG] el Y AsIFOoRE LFFRA wARZA HEY T MR st FF3ta, o
g o] apgFo] T3] Ho 27| FE7HA] et BAHES FAARES 0% ~ 3,600%27F obd 300%

~ 3900 &3t 453
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<Fig. 2> VISSIM Simulation Network
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1. AIZY01MS S8t MOX|H A=

1) KHCS

KHCS®] 949 g2 7|28 @2 A8 718 53 w59 ARE dgsislon, cP&=s =2
E5E AT <Table 4>= KHCSE 2-8-3t] SBU@FS] thx A AT ok F&5aaztze] 43
-3

2

ot

& HAAAASE Bg Aoty X FAAEE A $3]Ho] FEAIEFOZ BAF o] 2
5|7 HHAAARAA L 54720, B3] AL 89.0%/NE HIR| HHFA AR A= 60.8%/U=
2 A2 HAAAAA = 63.03/, FH3 A2 5523/, A2 HAA AR A= 54.8

of
o
El
El
N

N'_‘ELF\EJ%
o
Mo o

M
fu)
fitl
e
1%
i

Q
o

<Table 4> KHCS Analysis results of control delay

Daechi Station(SB) Yongdong 5 Bridge(SB)
Data Straight/right turn left turn Straight left turn right turn
Average control delay by car 54.7 89.0 63.0 552 50.3
Average control delay of access road 60.8 54.8

2) TRANSYT-7F

TRANSYT-7TFE &8¢ 24237 SBYF] XA A F5sunatze] 27237 W] B A
ARAAE B4 Aoz tAIGAAZ Y ARAZ HFAAR A= 463U, FHIHAZE 8572/UZ $-3
AL T3 HT29 HEAAAAE 498%/U 2 BA oW, FF55unAze] A2 A o x| A

3L
o ol

P 2R WA AAE 37.62/HHE EAE AT 2z}

1&
Fogm, HoR e olFRY, HTRE, wAE A4

o <=
) = X9
2o 52 9 3F5xA A5y 9% 5& 4"

<Table 5> TRASNYT-7F Analysis results of control delay

. Daechi Station(SB) Yongdong 5 Bridge(SB)
Straight left turn right turn Straight left turn right turn
Average control delay by car 46.3 85.7 255 36.6 579 345
Average control delay of access road 49.8 37.6

3) VISSIM

VISSIMS #-83 BxA3 spitake] HaAoAAe tAgAAE AR 513%/H, HIHA3zE=
128.1%/, A2 FFAAAAE 422U E EAHon, 55wz AR HAA A4 =
5113/, #3142 384x/U], AE29 HAA XA 388%/UZ2 EAE AU
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<Table 6> VISSIM Analysis results of control delay

. Daechi Station(SB) Yongdong 5 Bridge(SB)
Straight left turn right turn Straight left turn right turn
Average control delay by car 51.3 128.1 433 51.1 384 26.8
Average control delay of access road 74.2 38.8

2. T HIOX|H Bl 24

AAzALE B3 A A A7k Al B o)A 2& 9l KHCS, TRANSYT-7F, VISSIMS AM&-3te] BEATi4 2
2 XA AR S} FE5uAAE S SB AR HAAAAAE Hlug AEH A= <Table 7>3 2T

KHCS= tA¥AAE = Ul HTEZAA 7.72/0] o2 9F 855%2 HEEE BHon, J55uAA
ol Ae 79/ Aol 2 832%°] BEEE UEhRTh 270 w2 BT A vlolE E} E AAATOE

AE ATk e BEAAAE Az 93 oA AR HolHED £ goE EA4H e, F
oA B A AR AT

TRANSYT-7F= WX GAAE = td HEE20A -33%/d Ao]& ¢F 93.8%Y ASEE HIA
F5aAA Y A A= - 9.3%/) X}O]i 802%2 AEE=Z UElgtt KHCSS+= W ZE 27l wx 2 =
A2 HAAANA, AA B FEG i v Zo2 EMFHY. UEd $A449= 23z
A e Ae A HolE R} %}kztﬂ T3 oA E & AA o= EA AT

VISSIM& A GAMA R = td HEE2 04 2113/ 2] = <F 60.3% 2 @QETE_— Byow, GE5uA
Al A= 81/ Aol Z 82.7%9] BEEE YelT Rluthid AlEdold B8 T Fd3 HAH
gold mgoz AWM= 95% ol FFTE HYo, w*w(zm A, $E A E& A
G52 BAHA

<Table 7> Comparative Analysis of Survey Data and Simulation

Daechi Station Yongdong 5 Bridge
Paa Straight left turn | right turn |Access road| Straight left turn | right turn |Access road

Survey 53.6 93.3 13.7 53.1 49.1 842 30.1 46.9
simulation 54.7 89 - 60.8 63 55.2 50.3 54.8

KHCS | Difference 1.1 43 - 71 13.9 -29 202 79
Accuracy 97.9% 95.4% - 85.5% 71.7% 65.6% 32.9% 83.2%
simulation 46.3 85.7 255 498 36.6 579 345 37.6

T7F | Difference -13 -1.6 11.8 -33 -12.5 263 44 93
Accuracy 86.4% 91.9% 13.9% 93.8% 74.5% 68.8% 85.4% 80.2%
simulation 513 128.1 433 742 51.1 384 26.8 38.8

VISSIM | Difference 23 34.8 29.6 21.1 20 -45.8 33 8.1
Accuracy 95.7% 62.7% 53.7% 60.3% 95.9% 45.6% 89.0% 82.7%
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<Fig. 3> Comparative Analysis of Survey Data and Simulation
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