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Nomenclature

Q Flow rate for lhour(veh/h)

n Number of vehicles observed(veh)

T Unit time(1lhour)

h; Headway of each vehicle i(sec)

@ Each vehicle i(veh)

U, Spot mean speed(km/h)

u; Spot speed for each vehicle i(m/sec)

D Distance between loop detectors at spot(m)
1 Mean travel time(sec)

d, Mean distance headway(m)

K Density(veh/km)

t Mean time headway (sec)

9] Occupancy (%)

(t,), Time that detector is occupied by i—th vehicle(sec)
B; Regression coefficients( 7=0, 1, 2, 3)

r Correlation coefficients

o, Occupancy observed at j—th hour(%)

K; Density calculated at j—th hour(veh/km)

N Number of paired samples

o) Occupancy of i—th lane(%)(i =1, 2, 3, 4)
B; Regression coefficients(j =0, 1)

K~ factor,, Density calculated(veh/km)

K— factor,, Density expected(veh/km)

(K— factor,,), i—th density calculated(veh/km)



(K— factor,,),

i—th density expected(veh/km)
t statistic of matched paired samples

Standard deviation of difference in A— factor,;, and

K— factor,, (veh/km)

exp

Mean of difference in A— factor,, and K— factor,(veh/km)

Difference in A— factor,, and K— factor,,,(veh/km)
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Correlation Analysis Between A — factor and Lane
Occupancy in Expressways

Jae Hyun Jeon

Department of Gvil and Environmental Engineering,

Graduate School, Korea Maritime and Ocean University, Busan, Korea

Abstract

Expressways are generally classified into urban and rural ones by the
region or location of the expressway as the exclusive motorways, and also
arterial highways that have medians and two lanes or more in one
direction with full control of access. However, most expressways in Korea
are experiencing transportation problems with increased traffic volumes and
high proportions of heavy vehicles, because they are focused on a big
cities in the country and are not properly linked with the small cities.
Thus, it 1is strongly needed to study the traffic characteristics for
improving the expressway traffic management system(ETMS) in
expressways.

The purpose of this study 1is to identify the lane traffic
characteristics(volume, speed, occupancy, density and KA — factor) at the
8—lane basic segments for the reserved lane system aimed at Gyeongbu
and Namhae expressways, conduct correlation analysis between lane
occupancy and A — factor at the 8—lane basic expressway segments for the
reserved lane system, and finally select the appropriate regression model

between the lane occupancy and KA— factor at the 8—lane basic expressway

— xiii -



segments for the reserved lane system.

From the traffic characteristic analysis, correlation analysis of lane
occupancy and KA —factor, and modeling between lane occupancy and
K—factor in the 8—lane basic expressway segments for the reserved lane

system, the following conclusions were drawn:

1) Traffic characteristic analyses appeared to show a distinct difference
depending on the direction, day of the week, time of the day and location
of lane. So, it was concluded that the expressway traffic management
systems(ETMS) based on traffic characteristics could be very effective in

improving the safety and mobility of expressways

i1) Correlation analyses appeared to show the highest -correlation
between A — factor and the 2" lane occupancy and the lowest correlation
between A— factor and the 4™ lane occupancy regardless of the direction
in expressways. So, it is concluded that the 2" lane occupancy could be

very effective in building the A— factor models of expressway

iii) K— factor appeared to show a linear relationship with the 2" lane

occupancy by the high determination coefficients(®?) and valid
probability(p—value) in expressways, in case of aggregating weekday and
weekend. So, it was concluded that linear A— factor models could be

effective in predicting A— factor for the whole week.

iv) K- factor appeared to show the linear or logarithmic relationship

with the 2" lane occupancy by the high determination coefficients( Z?) and

= Xiv =



valid probability(p—value) in expressways, in case of segregating weekday
and weekend. So, it was concluded that linear or logarithmic KA— factor

models could be effective in predicting K— factor for weekday or weekend.
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Figure 2.1 Ranked hourly volumes(Source: HCM, 2000)
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Table 3.1 Stations selected for analyses(unit: km)

EX-1 EX-10

Station
km Point from the South km Point from the West

Station 1 140.84 83.70
Station 2 142.27 84.60
Station 3 144.11 86.60
Station 4 145.97 87.40
Station 5 147.54 89.40
Station 6 149.92 91.60
Station 7 150.95 93.60
Station 8 152.14 95.60
Station 9 154.32 97.60
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Table 3.2 Geometry of expressways under the study
Gyeongbu(EX—1) Namhae(EX—10)
Total Segment Total Segment
Length(km) 416.0 15 273.1 15
Number of Lanes 4 to 10 8 4 to 8 8
Regulatory Speed (km/h) 100 100 100 100

Gyeongbu(EX—-1) Namhae(EX—-10)

Figure 3.1 Expressway segments under the study
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as
S OFFICE 2010, SPSS 19 % SIGMA PLOT 12 59 &AZE

M
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= A5 A4S A skl e, wEEF (volume)S 1A XS]
o] WFHFEZE M35, Fx(speed) = A AHF 5= (spot mean speed)=
Agketglom, A& (occupancy)S 1AM ES ] FHAFE&=E deegitt. 1
W Z2H] & (hourly volume proportion, K—factor)&= A] 7+

a k!
1t w5 (average daily traffic, ADT)9] Jon]&=2 Agsolth.

WEZF(flow) ol gh G AIZHE< =9 AFd 5 oulstal, &9+ vehicle
per hour per lane(veh/h/)So 2 FAHM, tS-3 2 AXAALS 53 54

54y0] AL THTRB, 1975).

Q=T = 111 (3.1)
o1 71A,
Q . flow rate for lhour(veh/h/1)
n : number of vehicles observed for unit time(veh)
t * unit time(lhour)
t,; : headway time of each vehicle i(sec)
g each vehicle i(veh)

NEZFEAS vluwst A3} olgfo] Figures 3.2~3.5014 Hi:= npel o] w

8 eod Ahd 42w SN FRE Aol FAY & YAk
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3D Flow Graph at 1st Lane in EX-1(NB)

3D Flow Graph at 2nd Lane in EX-1(NB)
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3D Flow Graph at 3rd Lane in EX-1(NB) 3D Flow Graph at 4th Lane in EX-1(NB)
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Figure 3.2 3D Flow graph by lane in EX—1(NB)

3D Flow Graph at 1st Lane in EX-1(SB)

3D Flow Graph at 2nd Lane in EX-1(SB)
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Figure 3.3 3D Flow graph by lane in EX—1(SB)
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3D Flow Graph at 1st Lane in EX-10(EB)

3D Flow Graph at 2nd Lane in EX-10(EB)
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Figure 3.4 3D Flow graph by lane in EX—10(EB)

3D Flow Graph at 1st Lane in EX-10(WB)

3D Flow Graph at 2nd Lane in EX-10(WB)
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Figure 3.5 3D Flow graph by lane in EX—10(WB)
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Ao R AHAUEERZ(EX-1)4 523 (northbound, NB)olA = .7l
AT FA5EES HolWA Hu Fa=Fe] oF 946l (veh/h/) R 3 F 3 ol
vl oF 61% A YEse=H, A2 HF g FLAEQ 1AEs
ok 1,391tH(veh/h/1), 2829l 2x2E ¢F 1,185t (veh/n/1), T AF=4]
Atw= oF 784l (veh/h/1) 2fal tHEAFRQ] 4xF2 = oF 449t (veh/h/D = H
gk ApolE HIUTH(FZE Table 3.3). 53], F5ole 244 AT FA5ELS
HolHA =W HF Zaekda] 1x2E ¢F 1,635t (veh/h/l), 232 oF
1,332t (veh/h/1), 3xt&2E ¢k 870tH(veh/n/l) 22]al 4xt&2E oF 4750
(veh/n/DE Yep o, 938 Fod= 250 HF SPEALS HolwA At
29 HE EgFA 1x2E F 1,403 (veh/h/l), 22kEE °F 1,190T)
(veh/n/1), 3xFZ+= <F 892dl(veh/h/l) L¥]al 422 %E °F 457 (veh/h/)E F
TR g U el A FFa FAbolel] FEig Ao} A 3234k
(peak spreading)<S H.TH(#= Table 3.4% Figure 3.6).

Table 3.3 Flow analysis in EX—1(veh/h/1, %)

Direction| Statist; Week Weekday Weekend
HreCHon Statistes g o0 T Shift | Flow | Shift | Flow | Shift
Max 946 +61 1,077 +85 985 +64
Min 110 —-81 113 —-79 98 —84
EX-1
Avg 588 - 583 - 602 -
(NB)
AM—Peak 946 +61 1,077 +85 - —
PM—Peak - - - - 985 +64
Max 1,151 +93 1,150 +94 1,152 +91
Min 133 —-78 135 =77 130 —-78
EX-1
Avg 596 - 593 - 604 —
(SB)
AM—Peak - - - - - -
PM—Peak| 1,151 | 493 | 1,150 | +94 | 1,152 | +91
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Flow Distribution in EX-1(NB) Weekday Flow Distribution in EX-1{NB)
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Figure 3.6 Flow distribution in EX—1(NB)

Table 3.4 Flow analysis by lane in EX—1(NB)(veh/h/1)

Direction

Statistics 15" Lane

2™ Lane

3" Lane 4" Tane

Week

Max 1,391

1,185

784 449

Min 46

117

126 136

Avg 748

735

531 339

AM-—Peak

784 449

1,391
PM—Peak -

1,185

Weekday

Max 1,635

1,332

870 475

Min 450

111

131 156

Avg 729

723

521 357

AM—Peak 1,635

1,332

870 475

PM—Peak

Weekend

Max 1,403

1,190

892 457

Min 48

133

112 87

Avg 795

766

554 294

AM—Peak

PM—Peak

1,403

1,190

892 457
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v AR S EE (EX-1)9] FE e (southbound, SB)olA = %o HF
FTAELE HolHA Ho FdFo] oF 1,151 (veh/h/DE P& ol 1]l
°F 93% =/ detwed, AEE HTF SqFelN FEAED 1EE of
1,628 (veh/h/1), 2222 222 += ¢F 1,386 (veh/h/), TH=xF=Q0 3x=
= ok 973 (veh/h/1) 28]3 )8R 432 = oF 618U (veh/h/) & EZv}
PR A YEhAaA 55138 ZfolE BATH(FE Table 3.3). 53], T3l
© o5 HF SYSAHS HolwAd A2 HF FTIFAAM 1xme of

=

n“‘

1,641t (veh/n/), 2xt=2+= ¢F 1,395t (veh/h/D), 3xt=+= ¢F 950t (veh/h/1)
TE)al 4xk2E oF 622t (veh/h/DE UERR I, TR 0.5 HF A5
S HolWA 2 HF A 1325 oF 1,612 (veh/h/1), 222+
°F 1,364t (veh/n/l), 322 oF 1,028 (veh/h/1) 28] 4xk2E °F 6060
(veb/h/DE A wveA YERHA FF3 Fafold F33E 313841
(peak spreading)< H.o|A] &dt}(3+x Table 3.53 Figure 3.7).

Flow Distribution in EX-1(SB) Weekday Flow Distribution in EX-1{SB)
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Figure 3.7 Flow distribution in EX—1(SB)
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Table 3.5 Flow analysis by lane in EX—1(SB)(veh/h/1)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 1,628 1,386 973 618
Min 65 142 157 148
Week Avg 733 736 534 381
AM-—Peak — - - -
PM—Peak 1,628 1,386 973 618
Max 1,641 1,395 950 622
Min 56 130 159 160
Weekday Avg 718 726 529 398
AM—Peak - - - -
PM—Peak 1,641 1,395 950 622
Max 1,612 1,364 1,028 606
Min 80 159 137 120
Weekend Avg 770 759 547 341
AM—Peak — - - -
PM—Peak 1,612 1,364 1,028 606

oz el uHE=2(EX—10)¢] 5% W3 (eastbound, EB)olA+= 259
AT SAEHS HoldA FHu FdFo]l °oF 624Ul (veh/h/DE Ht S Pl
vls] oF 92% =A Yeiwed, A2E HT Tl FEarEQ] 1AEE
ok 708t (veh/h/1), 2B=ZQl 22k oF 809t (veh/h/l), AR 3242
= 9F 601t (veh/h/1) 18]al P A=EQ] 432+ oF 383l (veh/h/DE F-3
ztol & BT (E Table 3.6). 53], F+5ole 250 HF FF548& Ho
HA 22 "E BN 125 oF 576 (veh/n/D), 232+ oF 7190
(veh/h/1), 3x2% <F 514t (veh/h/l) 18]al 4x2%= oF 368 (veh/h/DE 2
A2o A E=A Yegoy, Fdols o Fo JF SYPEAS Holu =i
A5 BFAA 1225 < 1,043W (veh/h/), 2232 oF 1,035t (veh/h/1),
3xFRE oF 820t (veh/h/1) 28] 4x2E oF 480t (veh/n/)E FEHT} =
A vehdEA F5 FEAbeld] FRg ztelet A 938 (peak
spreading)S H. (= Table 3.7% Figure 3.8).
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Table 3.6 Flow analysis in EX—10(veh/h/1, %)

Direction

Week

Weekday Weekend

Statistics Shift

Flow Shift Flow Shift

EX-10
(EB)

Max 624 +92

536 +380 843 +115

Min 41 —87

39 —87 38 =90

Avg 325 -

298 - 392 -

AM—Peak - -

PM—Peak 624 +92

536 +380 843 +115

(WB

EX-10

Max 601 +85

556 +84 714 +87

Min 44 —86

42 —386 48 —87

Avg 325 -

)

302 - 381 -

AM—Peak 601 RIS

556 +84 714 +87

PM—Peak - =

———
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Figure 3.8 Flow distribution

in EX—10(EB)
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Table 3.7 Flow analysis by lane in EX—10(EB)(veh/h/1)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 708 809 601 383
Min 9 46 52 46
Week Avg 306 432 326 235
AM-—Peak — - - -
PM—Peak 708 809 601 383
Max 576 719 514 368
Min 9 44 49 50
Weekday Avg 261 398 298 235
AM—Peak - - - -
PM—Peak 576 719 514 368
Max 1,043 1,035 820 480
Min 9 49 48 34
Weekend Avg 418 518 397 235
AM—Peak — - - -
PM—Peak 1,043 1,035 820 480

v e 1S5 =2 (EX-10)9 A E W3k (westbound, WB) Ol A= 2ol HF
TPELS HolwA FHd F3ZFo] °F 601t (veh/h/D= H-& Aol H|a)
°F 85% =/ detwed, A2E AT sqFAM FLAE] 1AEE o
669t (veh/h/1), A== 22t=2+= <F 810t(veh/h/1), TFAFZE<Q] 32+
ok 575t (veh/h/1) Ze]al ARl 4232 oF 364 (veh/h/D) 2 3 e 2}
ol WTHFZE Table 3.6). 53], FFol= do HF FF5HS HolH
A AR AT FRFA 12 E oF 590t (veh/h/), 23t=E ¢ 7574
(veh/h/D), 33425 °F 5280)(veh/h/l) 183 43423 oF 3630 (veh/h/DE 2
A2 A=A UERRGL, FEolE e HF FASAEES HolwA AEH
AT EAolq 1Az ok 8680 (veh/h/), 222 ok 9407 (veh/h/D), 3%}
25 9F 691t (veh/h/l) 18]al 4x=+ oF 365 (veh/h/D=E FFTHY =7
Uet A =53 FEAbolo] 5%k xpolet A 3] AH(peak spreading)

S BT (F=x Table 3.7% Figure 3.9).
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Flow Distribution in EX-10(WB) Weekday Flow Distribution in EX-10(WB)
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Figure 3.9 Flow distribution

in EX-=10(WB)

Table 3.8 Flow analysis by lane in EX—10(WB)(veh/h/1)

Direction

Statistics

15" Lane

2™ Lane

3" Lane 4" Tane

Week

Max

669

810

575 364

Min

13

o7

o6 47

Avg

310

443

325 220

AM-—Peak

669

810

575 364

PM—Peak

Weekday

Max

590

757

528 363

Min

12

ol

o2 51

Avg

272

412

300 225

AM—Peak

590

757

528 363

PM—Peak

Weekend

Max

868

940

691 365

Min

15

72

63 37

Avg

406

022

388 207

AM—Peak

868

940

691 365

PM—Peak
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3.2.2 £ ¥4

£ (speed) @ EF9AFHESto] o]l FagE AgE ou|stal, de=
kilometers per hour(km/h)= ZAE™, A5 F3 vHluE fsiA 1A &
e AFFAEER HEsto] FAA ARSI tH(May, 1990; Garber and
Hoel, 1988).

_ 36xD_ 36xD

U, =" (3.2)
02
o714,
U, . spot mean speed(km/h)
D : distance between loop detectors at spot(m)
t : mean travel time(sec)
U; . spot speed for each vehicle i(m/sec)
n : number of vehicles observed(veh)

ELEXS vusk A3 ol o] Figures 3.10~3.13914 Hi= nvie} o] &
=]

AIZPE 2k SN dRRE Zfolg Fld & A
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3D Speed Graph at 1st Lane in EX-1(NB)

3D Speed Graph at 2nd Lane in EX-1(NB)
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Figure 3.10 3D Speed graph by lane in EX—1(NB)

3D Speed Graph at 1st Lane in EX-1(SB)
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3D Speed Graph at 4th Lane in EX-1(SB)
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Figure 3.11 3D Speed graph by lane in EX—1(SB)
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3D Speed Graph at 1st Lane in EX-10(EB)

3D Speed Graph at 2nd Lane in

EX-10(EB)

801\
Figure 3.12 3D Speed graph by lane in EX—10(EB)

3D Speed Graph at 1st Lane in EX-10(WB)

3D Speed Graph at 2nd Lane in EX-10(WB)

speed(kmlh)
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Figure 3.13 3D Speed graph by lane in EX—10(WB)
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AARo g AR NEER(EX-1)9 5% (northbound, NB)ol &= 2o
] 05km/hZ F& o] H)3] °F 5%

AN FEazel 1REE o

Hir
A
i
Au)
30
rlr
,
)
u
e
m
-
>,
o
=
B =
=g

113km/h, 28229 2x2+% °F 101km/h, =322 3x2% °F 95km/h
g PR 4325 oF 83km/hE FEH 3 o] S HolHA AjHd] EHx
HAaE BATU(}E Table 3.9). 53], F3ok odd HF TASES Hol
A 22 AFANY SEA 132 °F 110km/h, 2225 ¢F 100km/h,
32xk2= ¢F 93km/h 28]al 432 oF 80km/hE e oY, 93| Fd

T %o HF FIEAHAES HolwA A2 HFAZY SZA 1x2E oF
112km/h, 22xF=3+ ©¢F 103km/h, 3x=2% 9F 99km/h 18|11 4x=2& <F
93km/h=E FFTHT oA =4 YJepWA| R, 53 5d dAgle] AjH &
=742 BRI (FE Table 3.103% Figure 3.14).
Table 3.9 Speed analysis in EX—1(km/h, %)
Direction|Statistics Qi s, 1 Weekend
Speed Shift Speed Shift Speed Shift
Max 105 =B 104 +6 107 +4
Min 92 -8 89 -9 98 -5
EXL 100 98 103
v _ _ _
(NB) g
AM—Peak 102 +2 101 +2 — -
PM—Peak - - - - 104 +1
Max 102 +4 102 +5 104 +3
Min 89 -9 87 —-10 94 -7
EXL ) 98 97 101
v _ _ _
(SB) g
AM-Peak - - - - -
PM—Peak 98 0 97 0 101 0
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Speed Distribution in EX-1{NB)

==&==]ctlane ==F=-2nd Lane 3rd Lane ==w=-4th Lane = Avg

———
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Figure 3.14 Speed distribution in EX—1(NB)

Table 3.10 Speed analysis by lane in EX—1(NB)(km/h)

Direction

Statistics

15" Lane

2™ Lane

3" Lane 4" Tane

Week

Max

126

108

96 85

Min

112

99

87 76

Avg

117

103

92 81

AM-—Peak

95 83

PM—Peak

113

101

Weekday

Max

125

107

95 83

Min

110

98

84 73

Avg

117

102

90 78

AM—Peak

110

100

93 80

PM—Peak

Weekend

Max

128

112

100 94

Min

110

99

93 80

Avg

117

105

97 87

AM—Peak

PM—Peak

112

103

99 93
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X A

v AR SRR (EX-1)9 $E e (southbound, SB)olAl= 235
TYHSAES HolwA H £&7b of 102km/hz Bt deol Bls| oF 4% %
UelgtE=d, 2 AFA 5o A FYxEe 1x2% ¢ 107km/h, &
gzl 222 E oF 98km/h, FFAREQ 332 oF 92km/h 1E]3 ot A}
22l 4x®=+= oF 83km/h® F3E zolE Ho|HA Ao LA E HY
(Fx Table 3.9). 53], FToll= 50 HF FYSHS HoluA A=H

AFAIZY X4 125 9F 108km/h, 2x=2+= ¢F 97km/h, 3x=2 & oF

>

91km/h 18]3l 422 = oF 80km/h®E UEFR I, TR L S5 HF S5

S Kol 22¥ HFANY EHxolA 1x2E oF 108km/h, 23FRE ©
100km/h, 3223 oF 96km/h 18]35l 4xt2% ¢F 9lkm/hE FF R} thi =
A GeEbAIRE, FF3 Fie] #Agle] Aol £zt AE BT (3R Table
3.113} Figure 3.15).

Speed Distribution in EX-l{SB) Weekday Speed Distribution in EX-1(SB)
e 1gtlane —-=--2nd Lane SR . M\ - ~=#--1stLane =-3--2nd Lane 3rd Lane —=#--4th Lane —#— Avg
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Figure 3.15 Speed distribution in EX—1(SB)
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Table 3.11 Speed analysis by lane in EX—1(SB)(km/h)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 124 106 94 85
Min 107 97 84 74
Week Avg 115 101 91 80
AM-—Peak — - - -
PM—Peak 107 98 92 83
Max 123 105 93 82
Min 107 96 83 73
Weekday Avg 115 101 89 78
AM—Peak - - - -
PM—Peak 108 97 91 80
Max 125 108 99 92
Min 108 99 36 75
Weekend Avg 115 103 95 85
AM—Peak — - - -
PM—Peak 108 100 96 91

Ugso2 FuHEE2(EX-10)9 &% (eastbound, EB)AE 259
T SAEAS HoldA HY FE7F oF 112km/h=E HA &l vl&] oF 7%
=4 YElsed, A2 HFRALY SRelX FEAERA 1R oF

25 HYY(HZE Table 3.12). 53], 3ol 2% HFT TIEHS H
HA ZEE HAFAZN SxoA] 1x2% ¢ 125km/h, 23E2E <ok
111km/h, 3x}2% <F 93km/h 283 4x}2% oF 82km/h®E eI, T2

5 oo AF BASHS wolwA A2 ATADY SEo|M 1Ami

12

2

121km/h, 23 2% °F 110km/h, 3xF=E= ¢F 106km/h 18|31 43}2=
100km/h=2 TR A =7 YA, F53 2o #AIglo]l Al

SE0AE BT (3 Table 3.137 Figure 3.16).

O{N
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Table 3.12 Speed analysis in EX—10(km/h, %)

Direction

Week

Weekday

Weekend

Statistics

Speed Shift

Speed

Shift Speed Shift

EX-10
(EB)

Max 112 +7

111

+7 114 +5

Min 93 —-11

90

—13 99 -9

Avg 105 -

104 -

109 -

AM—Peak - -

PM—Peak 109 +4

109

+5 112 +3

EX-10
(WB)

Max 108 +5

107

+6 111 +5

Min 91 —-12

89

—-12 98

Avg 103 -

101 -

106 -

AM-—Peak 105 +2

104

+3 107

PM—Peak - =

Speed Distribution in EX-10(EB)

—— s

Weekday Speed Distribution in EX-10(EB)
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Figure 3.16 Speed distribution in EX—10(EB)
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Table 3.13 Speed analysis by lane in EX—10(EB)(km/h)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane

Max 130 114 106 92

Min 123 108 90 79

Week Avg 126 111 100 86

AM—Peak - - - -

PM—Peak 124 111 103 89

Max 130 113 104 88

Min 122 108 389 78

Weekday Avg 126 111 98 83

AM-—Peak - - - -

PM—Peak 125 111 93 82

Max 131 117 109 102

Min 121 108 95 81

Weekend Avg 125 112 103 92

AM-—Peak — - - -

PM—Peak 121 110 106 100
b Jel nE& =2 (EX—-10)9] MZEHFeE(westbound, WB)oll A= 9. o] A5+
ZYEAS HoluA Ho HE7F oF 108km/hE H & 5ol H&] oF 5% =4
el =d), 228 AFAY Sxoa FEA20 1232 ¢F 118km/h, &
P29l 232 % oF 107km/h, TFAEQ] 3x2% oF 99km/h 12]ar tl P b

22l 432 = ¢F 86km/h= FH 3 xfo]l& Ho|HA Ao £ AE BOlTh
(% Table 3.12). 53], FFoll= oo HF TPE5HS HolHA A=
HFEAZH Sxolq 1225 oF 118km/h, 22k2+E oF 106km/h, 332+E <F
98km/h “18]3l 432 = oF 83km/hE UERR I, TR E S HF S5
e HoldA A= HFAINY ESxA 1x2= oF 116km/h, 22t== of
107km/h, 3xF=3& oF 103km/h 18]35 4x2E ©F 94km/h® F5HTF Tha
A UErSAR, FEa Fe] dAgle]l MY SEAE HATHFER
Table 3.14%} Figure 3.17).
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Speed Distribution in EX-10(WB)
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Figure 3.17 Speed distribution in EX—10(WB)

Table 3.14 Speed analysis by lane in EX—10(WB) (km/h)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4" Tane
Max 126 112 102 88
Min 116 105 90 77

Week

Avg

120

108

98

84

AM-—Peak

99

86

PM—Peak

118

107

Weekday

Max

126

112

101

85

Min

115

104

38

77

Avg

120

107

96

82

AM—Peak

118

106

98

83

PM—Peak

Weekend

Max

126

114

106

98

Min

116

105

95

79

Avg

119

108

102

91

AM—Peak

116

107

103

94

PM—Peak
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facs

412 (occupancy) ol & TR AIZFEQE nE o] o HAVIE FHFeta

- 1=

™

ul

= A7ke] Ao &S ov]aa, B percent(%) = HAHH, 147 9] o
P REE Adstel SN AHE5ATHMay, 1990).

o="=— (13.3)
t
o171A,
0 > occupancy (%)
(t,); : time that detector is occupied by i—th vehicle(sec)
n * number of vehicles detected in time period t(veh)
t * unit time period(1lhour)

EXS vluwdl Ay}, ol Figures 3.18~3.2104 K npe} 7ol

[e)
o
W e A R SAGA FRE o2 RAT & g9k
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3D Occupancy Graph at 1st Lane in EX-1(NB) 3D Occupancy Graph at 2nd Lane in EX-1(NB)
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Figure 3.19 3D Occupancy graph by lane in EX—1(SB)
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3D Occupancy Graph at 1st Lane in EX-10(EB)

3D Occupancy Graph at 2nd Lane in EX-10(EB)
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Figure 3.20 3D Occupancy graph by lane in EX—10(EB)
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Figure 3.21 3D Occupancy graph by lane in EX—10(WB)
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A AAZE oF 4.1%= FHT Ao)lE HTHFZE Table 3.3). 53], %o
© oA HF SYSEAHS HolwAd A2 HF HAFEdAM 1aRe of
7.8%, 2AEE F 6.9%, 3AZE F 5.7% 13l 432 OF 4.6%% LEMS
o}, e35le] FEde %o HF SASAHS HolWA A= HF HFE
N 1225 °F 6.2%, 232E 9 5.8%, 3AEE °F 4.7% LEal 4xEE
°fF 3.0%% FTHEU thih WA YEEA FFia FdAbold FEE zfo ¢}
st7) 3] 384k (peak spreading)S . UH(F=% Table 3.43 Figure 3.22).

Table 3.15 Occupancy analysis in EX—1(%)

Direction| Statisti Week Weekday Weekend
ectio atisties Occupancy | Shift | Occupancy | Shift | Occupancy | Shift
Max 5.8 +57 6.7 +72 5.3 +56
Min 1.6 5y Ol 1.7 —56 1.2 —-65
EXL 3.7 3.9 3.4
v . - . - . -
(NB) ¢
AM-—Peak 5.8 +57 6.7 +72 — —
PM—Peak - - - - 5.3 56
Max 6.9 +86 7.1 +82 6.5 +86
Min 1.6 —57 1.7 —56 1.5 —57
EXL T 3.7 3.9 3.5
v ) - ) - . -
(SB) ¢
AM-—Peak - - - - - -
PM—Peak 6.9 +86 7.1 +82 6.5 +86

_38_



Occupancy Distribution in EX-1{NB)
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Figure 3.22 Occupancy distribution in EX—1(NB)

Table 3.16 Occupancy analysis by lane in EX—1(NB)(%)

Direction | Statistics 15" Lane

2™ Lane

3" Lane 4" Tane

Max 6.5

6.1 5.2 4.2

Min 0.9

1.0 1.9 2.1

Week Avg 3.4

3.8 4.0 3.5

AM-—Peak 6.5

6.1 0.1 4.1

PM—Peak -

Max 7.8

6.9 0.7 4.7

Min 0.9

1.1 2.1 2.4

Weekday Avg 3.3

3.8 4.3 3.9

AM—Peak 7.8

6.9 0.7 4.6

PM—Peak -

Max 6.2

5.8 4.7 3.0

Min 0.9

1.0 1.4 1.6

Weekend Avg 3.6

3.7 3.2 2.5

AM—Peak -

PM—Peak 6.2

5.8 4.7 3.0
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EPYEAS HolHA H] HFEo] oF 6.9%%E HEAFE vlal] oF 86% =

A Yetgt=d, 2E A5 AegolA FYAES 1x2EE oF 7.8%, A3}
22 222 E °F 7.4%, THARR] 3AR= 9F 6.3% 1E]a PR 4%
2E oF 4.7%% BENEFEEY A4 JEdA AREE FEE xlolE K
tH(F% Table 3.15). £3], FFolE 230 HF SPEAS wHolHM =2
W oAE AGgdA 1xt2E ok 7.9%, 232 E ¢k 7.5%, 3xEE ¢F 6.5% 1

gal AxR = oF 51%% UEWI, FEE 2% HF FRSAHS Hold
A 2R HE ARgdA 1R o 7.7%, 23 RE ¢ 7.1%, 3ARE o
5.6% 18] 4zt2+= F 3.5%% Thh YA YElYWHA F53 Fdifolo] H
218 1 33 (peak spreading) S H.olA ¢kth(F=* Table 3.167 Figure
3.23).
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Figure 3.23 Occupancy distribution in EX—1(SB)
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Table 3.17 Occupancy analysis by lane in EX—1(SB)(%)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 7.8 7.4 6.3 4.7
Min 1.0 1.2 2.0 2.1
Week Avg 3.4 3.8 3.9 3.5
AM-—Peak - - - -
PM—Peak 7.8 7.4 6.3 4.7
Max 7.9 7.5 6.5 5.1
Min 1.0 1.2 2.1 2.2
Weekday Avg 3.3 3.8 4.2 3.8
AM—Peak — - - -
PM—Peak 7.9 7.5 6.5 5.1
Max 7.7 7.1 5.6 3.5
Min 1.0 1.3 1.7 1.6
Weekend Avg 3.5 3.8 3.3 2.6
AM—Peak — — - -
PM—Peak 7.7 7.1 5.6 3.5

A 4ZE oF 45%2 FHI AolE HATH(FE Table 3.18). 53], =%
© 0% HF SYSEAHS HolwAd A2 HF HAFEdAM 1ame of
31%, 2232+ °F 4.3%, 3x2E 9F 4.3% 18]l 4xE= °F 5.7% 2 4R
AX F=A Yetgoy, FEds o%o HF FAEALES HoluA AEE A
F HRgoM 1325 oF 5.6%, 232% 9F 6.1%, 3x2& oF 5.4% 18l
AR oF 3.7%R 222N A Jehgoed gAFor FFRY =4 4
EBfuA FEah FRkAbolo] 3Rk Apolok @Al ¥ A4k (peak spreading) <

H A (= Table 3.193} Figure 3.24).
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Table 3.18 Occupancy analysis in EX—10(%)

Direction

Statistics

Week

Weekday

Weekend

Shift

Shift

Occupancy

Shift

Occupancy

Occupancy

Max 4.4 +52

4.1 +46 5.4 +86

Min 1.3 =95

1.4 —50 1.2 —59

EX-10

Avg 2.9 -

2.8 - 2.9 -

(EB)
AM—Peak - -

PM—Peak 4.4 +52

4.0 +43 5.4 +86

Max 4.6 +59

4.4 +52 5.0 +72

Min 1.4 —52

1.5 —48 1.2 —59

EX-10
Avg

(WB)

AM-—Peak 4.6 +59

4.4 +52 4.9 +69

PM—Peak - =

Occupancy Distribution in EX-10(EB)
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Figure 3.24 Occupancy distribution in EX—10(EB)
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Table 3.19 Occupancy analysis by lane in EX—10(EB)(%)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 3.8 4.8 4.7 5.1
Min 0.7 0.9 1.6 2.1
Week Avg 1.9 2.8 3.2 3.5
AM-—Peak — - - -
PM—Peak 3.8 4.8 4.6 4.5
Max 3.1 4.3 4.7 5.9
Min 0.7 0.9 1.6 2.2
Weekday Avg 1.7 2.6 3.2 3.8
AM—Peak - - - -
PM—Peak 3.1 4.3 4.3 5.7
Max 5.6 6.1 5.4 3.8
Min 0.6 0.8 1.3 1.7
Weekend Avg 2.4 3.2 3.1 2.7
AM—Peak — — - -
PM—Peak 5.6 6.1 5.4 3.7

rE
2
v
%
P

1&EEZ2(EX-10)2] MZEHeE(westbound, WB)oll A= 2o HF
= gl vsl °F 59% =
A vebgted, 22 JF JAFEl FEAE 1AEE oF 3.7%, A2FA
29 23R E 9F 5.1%, =R 3x2E 9 4.9% 2ua AR 4%}
25 9 472 FHIE AolE HAJTH(FE Table 3.18). 53], F5dv &

Ao A5 SHF5E4S HoldA x2d 5 HArdolA 1xd=2= °F 3.3%, 2

of
Og{:,l‘
J{m
oX,
o
o
o
(g
o
B
=

)
Jo
fiflo
o
b4
]

A== oF 4.8%, 3AFE T °F 4.9% 18]l 4xE = OF 5.2% % 4AxFE | A
A YEsa, Foolk e HF SASLES HolwA A= HF AGE
N 1xZ= 9F 4.8%, 232 °F 5.7%, 3AZE °F 5.1% 18]l 432 &
°f 3.7%% 222N FA YEH oW FFEY FA ey s F5 5
Abololl FEgk zpoleo} A 3 A 4H(peak spreading)S HATHZZ Table
3.20%7} Figure 3.25).

m
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Figure 3.25 Occupancy distribution in EX—10(WB)

Table 3.20 Occupancy analysis by lane in EX—10(WB)(%)

Direction

Statistics | 1°' Lane

2" Lane

3" Lane 4™ Lane

Week

Max 3.7

oL

4.9 4.7

Min 0.7

0.9

1.7 2.2

Avg 1.9

2.9

3.2 3.4

AM—Peak 3.7

5.1

4.9 4.7

PM—Peak

Weekday

Max 3.3

4.8

4.9 5.2

Min 0.7

0.9

1.7 2.3

Avg 1.7

2.7

3.2 3.8

AM—Peak 3.3

4.8

4.9 5.2

PM—Peak

Weekend

Max 4.8

0.7

o.1 3.7

Min 0.7

0.9

1.4 1.7

Avg 2.4

3.2

3.0 2.6

AM-—Peak 4.8

0.7

5.1 3.7

PM—Peak

- A4 -
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3.2.4 IE BA

D= (density) & @9 77F Wl St e AFdigrolal, @elE vehicles
per kilometer(veh/km)®2 F ™, S5 2FAIEe] HAZRY g At
Asto] 544 ol A& TH(TRB, 1975).

4= (3.4)
h — 3.6 .
=100 (3.5)
dy,
71A,

t, © mean time headway(sec)

d, : mean distance headway(m)

U, : spot mean speed(km/h)

K : density (veh/km)

N =548 vadk 23 ofgl2] Figures 3.26~3.29°0 4

ek

4k
°

)

298 A8 2 SAONM FU ol §
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3D Density Graph at 1st Lane in EX-1(NB)

3D Density Graph at 2nd Lane in EX-1(NB)
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Figure 3.26 3D Density graph by lane in EX—1(NB)
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Figure 3.27 3D Density graph by lane in EX—1(SB)
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3D Density Graph at 1st Lane in EX-10(EB)

3D Density Graph at 2nd Lane in EX-10(EB)
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3.29 3D Density graph by lane in EX—10(WB)




Mo HAEIEEZ(EX-1)9 E5ZW3F(northbound, NB)o| A= L.F
AT A5 HoluA Huo "xrt oF 9.3t (veh/km)Z Bt E ol B3

60% A Jebged, A2E HF dRdA FEa2 1325 oF 125
H(veh/km), A=< 232 <F 11.8Wl(veh/km), T2 322& oF
8.3 (veh/km) Z2¥]x A= 4x2E <F 5.5 (veh/km) 2 F3 3+ *}o]
5 HATH(FE Table 3.21). 53], 5= o7 HF FI5AHS HolH
A AR HF URolAd 1x2E oF 14.8W(veh/km), 23EE ¢F 13.34)
(veh/km), 322 ¢F 9.3t (veh/km) 1811 422 ¢F 59 (veh/km)E
Efto, 23]y Tl oFd HF TAEALS HolwA A=W HF H
Tol Al 1xkEE oF 12.5W(veh/km), 2232 ¢F 11.6U(veh/km), 3xF=3= °F
9.0t (veh/km) 18]l 4x2& 9F 4.9d](veh/km)E T35 R} tha WA e}
WA FF3 FEatolo] F=38k xfol 9} A 9] Ak (peak spreading)S X

A th(z% Table 3.22% Figure 3.30).

Table 3.21 Density analysis in EX—1(veh/km, %)

Direction|Statistics b 2 getiay Weekend
Density | Shift | Density | Shift | Density | Shift
Max 9.3 +60 10.7 +84 9.5 +64
Min 1.2 -79 1.2 -79 1.0 —-83
EXL 5.8 5.8 5.8
v ) - ) - . -
(NB) ¢
AM—Peak 9.3 +60 10.7 +84 - -
PM—Peak - - - - 9.5 +64
Max 11.8 +97 11.9 +95 11.5 +95
Min 1.5 =75 1.5 —-75 1.4 —-76
EXL T, 6.0 6.1 5.9
v ) - ) - . -
(SB) ¢
AM—Peak - - - - — -
PM—Peak 11.8 +97 11.9 +95 11.5 +95
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Figure 3.30 Density distribution in EX—1(NB)

Table 3.22 Density analysis by lane in EX—1(NB)(veh/km)

Direction

Statistics 15" Lane

2™ Lane

3" Lane 4" Tane

Week

Max 12.5

11.8

8.3 0.5

Min 0.4

1.1

1.4 1.8

Avg 6.5

7.2

0.7 4.2

AM-—Peak 12.5

11.8

8.3 0.5

PM—Peak

Weekday

Max 14.8

13.3

9.3 5.9

Min 0.4

1.1

1.5 2.1

Avg 6.3

3.8

0.7 4.5

AM—Peak 14.8

6.9

9.3 5.9

PM—Peak

Weekend

Max 12.5

11.6

9.0 4.9

Min 0.4

1.3

1.2 1.1

Avg 7.0

7.4

0.7 3.3

AM—Peak

PM—Peak 12.5

11.6

9.0 4.9
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W AR IEEZ(EX-1)9 FE% W& (southbound, SB)dlA+= 2.5 HF
EYEAS BoldA A Wxrh oF 11.8H(veh/km)ZE Hod o] Hlsf oF
97% =A YeElged, 22 H5F dRdA FEatEl 122+ oF 15.34)
(veh/km), AFA2< 2x2% oF 14.2W(veh/km), TAXZS 3x2E o
10.6tH (veh/km) Z&]ar tPAF=1 4xk2+= oF 7.5t (veh/km) 2 5%
ot = dEhEA F35E 2polE BATH(RA Table 3.21). 53], F
Q5 HF FHASAS HolWA ¥ HF "HiolA 1xaEE o
(veh/km), 222 % 9F 14.4t(veh/km), 3xF=Z+ ¢F 10.5W(veh/km) 12|31 4
2t2 = oF 7.8 (veh/km) & YERSIL, ook 050 HF FTIPEAS Ho|
HA Y FJF P 1x2E ¢ 15.0t(veh/km), 2xF2E °F 13.6T)
(veh/km), 3#F=+= ¢F 10.7t(veh/km) 18|31 422+ °9F 6.7 (veh/km)=
Aol wlzsiAl YeidEA  FEa FEAbold] FEligh 333k (peak

spreading)<S H.o|A] &} t}(F= Table 3.233} Figure 3.31).
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Figure 3.31 Density distribution in EX—1(SB)
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Table 3.23 Density analysis by lane in EX—1(SB)(veh/km)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 15.3 14.2 10.6 7.5
Min 0.6 1.4 1.8 2.0
Week Avg 6.6 7.3 5.8 4.8
AM-—Peak — - - -
PM—Peak 15.3 14.2 10.6 7.5
Max 15.4 14.4 10.5 7.8
Min 0.5 1.3 1.9 2.2
Weekday Avg 6.4 7.3 5.9 5.1
AM—Peak - - - -
PM—Peak 15.3 14.4 10.5 7.8
Max 15.0 13.6 10.7 6.7
Min 0.7 1.6 1.6 1.6
Weekend Avg 6.9 7.4 5.7 4.0
AM—Peak — - - -
PM—Peak 15.0 13.6 10.7 6.7

Heow el a&e w2 (EX-10)9 5% W3 (eastbound, EB)olA= 25
AT EPEAHS HojdA H) Y7t oF 5.7t (veh/km)E HE ol H] 3
°F 92% =A Yetstedl, A= HF Al FYEAEQ] 1A 2= oF 5.7
(veh/km), AF2FZ2<Ql 222+ ¢F 7.3W (veh/km), T2 3225 9F 5.8
dl(veh/km) 18]31 P2 432+ oF 4.3d(veh/km)E F33 Aol
BATHZFE Table 3.24). 53], FFole 5o AT FA5HS HolwA
AR AT AR A 1A2E oF 4.6 (veh/km), 22k2 = °F 6.5 (veh/km),
322 oF 5.1t (veh/km) 1831 432 °F 4.5 (veh/km) % 22204 &
Al e, FEdE 2% HF TSNS HolwA AAEE HF Uk
A 1x2E oF 8.7 (veh/km), 232 9F 9.4 (veh/km), 3xEE ¢F 7.74)
(veh/km) 1831 4xt2= oF 4.8t (veh/km) 2 FFHT 7 YeElUHA F
=3} FdAbolo FElek xfolet kA ¥ A8k (peak spreading) S HATH(HZE

Table 3.253} Figure 3.32).
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Table 3.24 Density

analysis in EX—10(veh/km, %)

Direction

Statistics

Week

Weekday

Weekend

Density

Shift

Density | Shift

Density

Shift

EX-10
(EB)

Max

0.7

+92

4.9 +80

7.6

+115

Min

0.4

—87

0.4 —387

0.4

=90

Avg

3.0

2.8 -

3.5

AM—Peak

PM—Peak

0.7

+92

4.9 +80

7.6

+115

Max

0.7

+85

5.4 +84

6.7

+87

Min

0.5

—86

0.4 —386

0.5

—87

EX-10
(WB)

Avg 3.1 -

3.5 -

AM-—Peak 5.7 +85

5.4

+84 6.7 +87

PM—Peak - =

Density Distribution in EX-10(EB)
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Figure 3.32 Density distribution in EX—10(EB)
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Table 3.25 Density analysis by lane in EX—10(EB)(veh/km)

Direction | Statistics | 1% Lane 2™ Lane 3" Lane 4™ Tane
Max 5.7 7.3 5.8 4.4
Min 0.1 0.4 0.5 0.6
Week Avg 2.5 3.9 3.2 2.7
AM—Peak - - - -
PM—Peak 5.7 7.3 5.8 4.3
Max 4.6 6.5 5.1 4.5
Min 0.1 0.4 0.5 0.6
Weekday Avg 2.1 3.6 3.0 2.8
AM—Peak - - - -
PM—Peak 4.6 6.5 5.1 4.5
Max 8.7 9.4 7.7 4.8
Min 0.1 0.4 0.5 0.4
Weekend Avg 3.4 4.6 3.8 2.5
AM—Peak - - - -
PM—Peak 8.7 9.4 7.7 4.8

HhH el 14 =2 (EX—-10)9] A ZE 4w (westbound, WB) oA & 2 el 3+
TAES HolWA Ho WEZF oF 5.7 (veh/km)E HHE o] H|3] °F
85% =A dEbgEd, A2 AT "EA FAAEQ 1AEE <F 5.74
(veh/km), &2t =Ql 22t2+= oF 7.6 (veh/km), TFAZS 3x=+= o 5.8
H(veh/km) 223l A= 432+ oF 4.2t (veh/km)®E F3 3 2fpo]&
HTH(FEZ Table 3.24). 53], 3ol 2ol AF TYSAHS HoluA
A A dEA 1xRE oF 5.0t (veh/km), 22k= = °F 7.1t (veh/km),
322 oF 5.4t (veh/km) 28]al 432 °oF 4.4 (veh/km) 2 232 A =
A debal, FEdE oo HF TYEAS Holu =¥ HF Wik
A 1xk25 9F 7.5t (veh/km), 2xt2 % 9F 8.8t (veh/km), 3xt=+= ¢F 6.7
(veh/km) 2¥]3L 42k2%= °F 3.9t (veh/km) & FFHRT =4 JebtdA F
S FEALolol HE38 Zpolet A v A4k (peak spreading)S B ATH(FE

Table 3.263} Figure 3.33).
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Density Distribution in EX-10(WB) Weekday Density Distribution in EX-10{WE)
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Figure 3.33 Density distribution in EX—10(WB)

Table 3.26 Density analysis by lane in EX—10(WB)(veh/km)

Direction | Statistics 1% Lane

2" Lane 3" Lane 4™ Lane

Max 5.7

7.6 0.8 4.2

Min 0.1

0.5 0.6 0.6

Week Avg 2.6

4.1 3.3 2.6

AM-—Peak 5.7

7.6 5.8 4.2

PM—Peak -

Max 5.0

7.1 0.4 4.4

Min 0.1

0.5 0.6 0.7

Weekday Avg 2.3

3.8 3.1 2.7

AM-—Peak 5.0

7.1 0.4 4.4

PM—Peak -

Max 7.5

8.8 6.7 3.9

Min 0.1

0.7 0.7 0.4

Weekend Avg 3.4

4.8 3.8 2.2

AM-—Peak 7.5

8.8 6.7 3.9

PM—Peak -
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3.2.5 ARMFBHE( K — factor) ¥4

ac)
e,
o,
=Y
El
ol
ot

A7l E2F8]) & (hourly volume proportion, KA— factor)®]
(average daily traffic, ADT)ol gt A7HE wg=e] H&S oustar, o9
+ percent(%)= F@EM, 1AIZF @99 Ht AW GHH &R HA3sto] &

T

A FE2 o] AFE-3S T (Holyoak and Chang, 2006).

@ @
K~ factor = ——22 X100 = ——— > 100% (3.6)

i=1

o 7] A,
K— factor : hourly volume proportion(%)
Q, : hourly volume of each hour i(veh/h/1)

24
ADT : average daily traffic for 2 weeks(veh)(=Y@)
i=1

A P50 & (K — factor) 5795 HlaLst A3} o}gfle] Figures 3.34~3.359

A R kel o] e o dd AFE SA0lA FERE AfolE Rl
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3D HV Graph in EX-1(NB)

Hourly Vo]umelADT{"fu)

Hourly volumelADT %)

3D HV Graph in EX-1(SB)

=

=

Figure 3.34 3D K — factor graph in EX—1

3D HV Graph in EX-10(EB)

Hourly Vo]umelADT{"fu)

Hourly volumelADT %)

3D HV Graph in EX-10(WB)

Figure 3.35 3D A— factor graph in EX—10
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AH o7 AR uEEZ(EX-1)9 5Z4Wsk(northbound, NB)ol A= 2 4
AT TAEAAES HolwA Hu AZhuE | & (K~ factor)S °F 6.7%= 4t
A 7Yl E SN & (K— factor) ©F 4.2%° B8] °F 60% A= A UEl, A4
AN PSR & (K — factor)S ¢F 0.8%% Hi A EH4] S (K— factor) ol
HlE oF 81%A%E SHAl dElwten o HF gl Ho AIRE

(K— factor) & HATH(FZ Table 3.27). 53], FFoE 24 IF 535

SHHE

&l

e BolwlA Ao AZAEFH & (K- factor) °F 7.7%, Ha ANItalgsf
A& (K~ factor)& °F 0.8% Z12]al ¥t A FalF@H]& (K- factor) & °F
4.2%%2 YEIG oL, 23] FEd= 2% HF FAEAHS HolwA Huy
AP TR S ( K— factor) 2 9F 6.8%, A& A|ZFulE0] S ( K— factor)2 <F
0.7% 18]l Hyt APl ZFH (K- factor) > F 4.2%= tha 9A UEhy
AA F53 FEAbe]o] 5518k Apol ek gl ¥ A8, H(peak spreading)S H.

(% Table 3.27% Figure 3.36).

Table 3.27 K— factor analysis in EX=1(%)

Direction|Statistics Week Weekday Weekend
reett UK — factor | Shift | K— factor | Shift | K— factor | Shift
Max 6.7 +60 7.7 +83 6.8 +62
Min 0.8 -81 0.8 -81 0.7 -83
EX-L ) 4.2 4.2 4.2
Vv . - . - . -
(NB) g
AM—Peakl 6.7 +60 7.7 +83 - -
PM—Peak - - - - 6.8 +62
Max 8.1 +93 8.1 +93 8.0 +90
Min 0.9 —79 0.9 ~79 0.9 -79
EX=L ) 4.2 4.2 4.2
A . - . - . -
(SB) .
AM—Peak - - - - - -
PM—Peakl 8.1 +93 8.1 +93 8.0 +90
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K-factor Distribution in EX-1(NB) Weekday K-factor Distribution in EX-1{NB)
s0 9.0
. _ B0 e
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Figure 3.36 A— factor distribution in EX—1(NB)

T2(EX-1)9 ¥&138E(southbound, SB)olAE 2.3 HF
THSAE S HoldA Hu ARFuLEFHE (A factor) 2> °F 8.1%= Wt AIZF
WEFFH & (K factor) °F 4.2%° W3] °F 93% 4% #A YEFRI, HaA A
D E N & (K— factor) S °F 0.9% % B AP %SH]) & (K— factor)ol] H]
al oF 79%AH= YA dEgoen oF HF AIZb Hu AnEEHE
K—factor)S RHATHZZE Table 3.27). 53], 5ot 23 IAF FI&5
Be HolWA Hu AFPuEHHE (K- factor)S °F 8
H) & (K— factor) S °F 0.9% 28]3 it AW ESFR & (K— factor) S oF

o}
4.2%% WERRAL, FHoE efo] HF SHSHE HoluA Hu AtiE

~

FH & (K~ factor)L °F 8.0%, 4 AZFaE R & (K- factor)L °F 0.9% L
23t A FE Y& (K~ factor)> °F 4.2%% T35 B8k A YERYAE
A FEF3 Falolo] 1 T 3Hak(peak spreading)S H.o]A 2EUTH(FZE Table
3.27%} Figure 3.37).
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K-factor Distribution in EX-1(SB) Weekday K-factor Distribution in EX-1(SB)
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Figure 3.37 A— factor distribution in EX—1(SB)

oz s E2(EX-10)9 &3 (eastbound, EB)AA = S.Fo

AF THSAES BolHA Hul ARralEH| & (K- factor) 2 °F 7.9%% H+t

A TP FH] & (K- factor) °F 4.2%°l Bl °F 88%d % = WEbRaL, HA
WEFH & (K- factor) S ¢ 0.5%% Bt A %S S (K— factor) ol
Al oF 88% A E WA uElRom o AT Aztel o AlftalEEu &
(K—factor)S HSTHZZ Table 3.28). 53], 3o 2% AT FId5
s HolWA Hu AZFLEFEYE (K- factor)S °F 7
H & (K—factor)2 2 0.6% 18]al H AP0 S (K— factor)S  <F
4.2%% YEFRAL, FEd R Q%50 HF FASAHS Holwi Huo AlftiE
R & (K- factor) > F 8.9%, A AP ZHR] & (K~ factor) > <F 0.4% 1
23 Fit AR FH & (K- factor) > F 4.2%% T =/ JegdA F
S FEAbolo] F5gk zfolet A 9 A g, H(peak spreading) S H AR
Table 3.28%} Figure 3.38).
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Table 3.28 K— factor analysis in EX=10(%)

Direction| Statisti Week Weekday Weekend
ectio atisties K— factor | Shift | K— factor | Shift | K— factor | Shift
Max 7.9 +88 7.5 +79 8.9 +112
Min 0.5 —88 0.6 —86 0.4 —86
EX—10 7, 4.2 4.2 4.2
v ) - ) - . -
(EB) ¢
AM-Peak - - - - - -
PM—Peak 7.9 +88 7.5 +79 8.9 +112
Max 7.7 +83 7.7 +83 7.8 +86
Min 0.6 —86 0.6 —86 0.5 —88
EX10 ) 4.2 4.2 4.2
v ) - ) - . -
(WB) ¢
AM-—Peak 7.7 +83 (WAL +83 7.8 +88
PM~-Peak| - - - - - -
K-factor Distribution in EX-10(EB) Weekday K-factor Distribution in EX-10(EB)
9.0 :-E P
Eoo 7N s e —
e — N\ b aal AN
§ 40 — :.. / N
/ \ > 30
iiﬂ 7 gz_o / \\
P P

1234567 8 9101112131415161718192021222324
Time of Day(hour)

1234567 8 9101112131415161718192021222324
Time of Day(hour)

80
~70

E’Eﬂ
50
Sa0
S a0
3 20
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00

Weekend K-factor Distribution in EX-10(EB)
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Time of Day(hour)
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100
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40

20

00

K-factor Distribution in EX-10(EB)

—— Weekday ‘Weekend
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Figure 3.38 K— factor distribution in EX—10(EB)
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HhH Gafl 145 =2 (EX-10)9 A ZEwe(westbound, WB)ol A& Q& HF

SAEALS HolAA Ao AIFALEFFH & (K factor)> F 7.7%= St AIE
WG U] & (K- factor) °F 4.2%° B3l °F 83% A= A WEbwkal, HA A
) & (K— factor) & ©F 0.6%% it APl E 8] E(K— factor)ol] ¥
3l oF 86%AE SAl YUEtgow o HF Agt] FHo AIZFaE &
(K— factor)& RIJUH(FHZ Table 3.28). 53], T30l 2o HF BI5
A& HolWA Ho A ZhalF & (K— factor) °F 7.
H) & (K— factor)> °F 0.6% 12]al it AT 8] & (K— factor)S  <F
4.2%7 VEbSAL, FEolE o HF FASAS HolwA Ho AFtalE
G0 & (K~ factor)S °F 7.8%, A& AFalE 8] & (K factor)2 2F 0.5% 1
23 Fat AR FH & (K- factor) 2 F 4.2%% T =7 YERHEA F
T3 FEAbolo] FE g Zpolof A 3 A H(peak spreading)s HATHFE
Table 3.28%} Figure 3.39).

H

K—factor Distribution in EX-IO(WB) Weekday K-factor Distribution in EX-10(WB)
a0 3.0
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Figure 3.39 A — factor distribution in EX—10(WB)
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4. B8 0)F A FTZH)E( K — factor) ] AATARY

AubA o 2 AT A E A (correlation analysis) o]k 5 WH=A}olo] ojugsl A
P2 DAL U= AE A s BHOEA A7 A= SHA A=
FH Mz gdvE g dar, ol o WAtele] #Ale] ARE vyt
(correlation)gt at™, F##A e BEE YHefdle d9=E 2 FHdAT0E
ARERTE rElste] Ayl AR SRR (EX-1)9 @l
ZNETe A e
(K— factor)Atole]l  AaAdAE HESHZ] $ste]  daAIREA (correlation

analysis)S A A|3}SI T}

A 0)F ANZRSFEE(K — factor)2] HABAEA

2
WEEAAE FAA HAFE(0)2 GAXTEt Al o A7
=

mo

U] & ( K— factor) S 4
B2k
[e}

185 (%)2A WEF(QH dE &
dxdo] 7] wFo] HRFE&(0)F} AFFUF Y& (K— factor)AFol 2] #AE

et 8 e pe guuAe A (41)E AT

o,
4
=
oft
ot
>
o
3
9
=
rot
>
)
i
Bl o
of
oY
1o,
m

a

n

i(OXK factor;) — (iOJ) (ZK factor;)
= i = (4. 1)

\/n y ( \/ E K— factor EK factor)
j=1

r . correlation coefficients

0. . occupancy collected at j—th hour(%)

_65_



K~ factor; * hourly volume proportion calculated at j—th hour(%)

n . number of paired samples

Aok ol AFE(0)H AP FEH & (K- factor)Akololl Faias A

St Ayl uEEgo] whekH 22 AAAF(r)dd A FEEE ol S Fels 4=
AATH
AR AFEIEEZ(EX-1)Y SFHWEE(NB) 42273 U AA4H G5

(O)3 AP FH & (HV)A oo FaAIF ()= 096625 FA vEebs

53], AF &R (EX-1)9] H5FHWIEFNB) 42257 W A2 AF74(0)
I AP & (K- factor) Aol o] @A E WS, FLAFRQ 14
29l HAF&(0)T AZE N & (K factor) Aol 2] F3AF(r)E 0.9602
2 B YEga, 233k FAAE 2229 ARFE(0,)F AR
(K— factor)A}ol 2] Z#AF(r)E 0.99022 71 =4 Yelgon, F3x;
PRl 3R HFE(O)H AT FH & (K~ factor)AFol o] A
(e 0.847%2 ta = deston, npAv oz At FPa=e] 4312 9]
A8 (0 AP EHN & (K- factor)AFol 2] AAAF(r)E 056002 7}

fitlo

o

& A yebsth 2YRR AR SR (EX-1)9] H5H5UE(NB) 4xk= 3¢
W 28 FAFR 222 HRE(0) T AFE D] E (K factor) A}

olol ¥ GuE5Aol EA4s Adees FAAE & AATR(FE Table 4.1

4 2
w3, AFAEEZ(EX-1)9 EEWF(SB) 42277 W A HFE(0)H
A ZE LS E R & (K — factor)Abol o] A ()= 091602 Al £ YER
NEEZ(EX-1)9 %W (SB) 43277 W A=2E Hid
U & (K~ factor)Atol o] AJ@AAE vl Ry, FLAEI
K—

12k= 0] AFE(0)3 AZFEH & (K- factor)Ake] o] A (r)= 0.917



2 A JEbga, 283k FAAR 232 HAiE

(K— factor)AFo] €] ABAS(r)E 0.9600.2 713 %7 dYehdon, & F
Fap=l 3xR Y HFE(0)H AIPEHRE (K- factor) ol o] oA
(r)< 0.828% v A yetsou, viAgtew tigdxk FxkzQl 43129
80 AN EHN & (K- factor) Aol o] AAAF(r)E 0.628% 7HF
A debgth ageeE FRaEEZ(EX-1)9 $EW3H(SB) 43277 Ul

2 FHARY 232N A HFE(0) I ARFalEEFHE (K- factor)

o°{‘

Atole w2 AIEAo] EAst &2 e 4 QAT (FE Table 4.1

Figures 4.3~4.4).

Table 4.1 Correlation analysis between O and K— factor in EX—1

Correlation Coefficients(r)
Expressway/Direction
1% Lane 2" Lane 3" Lane 4™ Lane
0.960 0.990 0.847 0.560
NB
0.966
EX-1
0.917 0.960 0.828 0.628
SB
0.916
0.936 0.973 0.836 0.596
EX-1
0.937
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Correlation at 1st Lane in EX-1{NB)

Correlation at 2nd Lane in EX-1{NB)
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Figure 4.1 Correlation between O, and A— factor in EX—1(NB)
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Figure 4.2 Correlation between O and K— factor in EX—1(NB)
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Correlation at 1st Lane in EX-1(SB) Correlation at 2nd Lane in EX-1(SB)
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Figure 4.3 Correlation between O, and A— factor in EX—1(SB)
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Figure 4.4 Correlation between O and K— factor in EX—1(SB)
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Oy ggke] #Agle] ARaEEE(EX-1)9] 3
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Figure 4.6 Correlation between O and A— factor in EX—1
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Table 4.2 Correlation analysis between O and A— factor in EX—10

Correlation Coefficients(r)
Expressway/Direction
1% Lane 2™ Lane 3" Lane 4™ Lane
0.872 0.963 0.914 0.667
EB
0.934
EX-10
0.843 0.939 0.908 0.641
WB
0.899
0.858 0.950 0.911 0.654
EX-10
0.917
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Correlation at 1st Lane in EX-10(EB) Correlationat 2nd Lane in EX-10(EB)
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Figure 4.7 Correlation between O, and A— factor in EX—10(EB)
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Figure 4.8 Correlation between O and K— factor in EX—10(EB)
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Correlation at 1st Lane in EX-10(WB)
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Figure 4.9 Correlation between O, and A— factor in EX—10(WB)
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Figure 4.10 Correlation between O and K — factor in EX—10(WB)
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Figure 4.11 Correlation between O, and A— factor in EX—10
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Figure 4.12 Correlation between O and A — factor in EX—10
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K—factor:f(OZ) (5. 1)

o] 7] ol M,
K— factor : hourly volume proportion(%)

0, : occupancy at 2™ lane(%)

53], fe dzaAe AR Ee AHEste] 24E AIEE(linear

-

model, LIN), ™53 (logarithmic model, LOG), 9 X3 (inverse model,
INV), 22} 23& (quadratic model, QUA), 3% =& (cubic model, CUB), 3¢

23 (power model, POW), #3%3 (compound model, COM), S—=rX%3

L.

(S—curve model, SCV), =ZA~EX3¥(logistic model, LGS), AFA=nY

(growth model, GRH) % A]4=%3& (exponential model, EXP) & t}&3}

.

e

LIN : K— factor = (3, + 3, X O,

LOG K— factor = 3,+ 3, <XIn(0,)
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INV : K— factor = 3,+ 83,/ O,

QUA = K~ factor =)+, X O+ 8, < O;

U K— factor =B, + B, X Oy + B, X 05+, < O}
POW K— factor=3,+ OHl

COM K— factor= 3, + 3"

ST\ K factor =" /0

LGS : K—factor—l/( —i—ﬁoxgl D (u: ko] AFE-A ZL)
GRH K— factor = PR

EXP Kljhdm:q%+emx@

N

rE

w3k 9o REAANA EPHAFE 237 HFE(0,)S Abgsta 5
S AR EFNE(K— factor) S AE3ke] =& AAAF(RHHUS Hole

FARYEL THER A et 2ok

LIN K— factor = 3, + 8, X O, (5. 2)
LOG K~ factor =, + 8, <1n(0,) (5. 3)
of 710l A,
K— factor : hourly volume proportion(%)
o, . occupancy (%)
B; . regression coefficients( j=0, 1)

Ao ARIELEZ(EX-DAAME F534 T BAGlel K- factor
3]

2& o] AAAF(RY) Lol B2k (NB)e A (LIN)Al 0.9423, 4=



F(LOG)O A 0.9389= A= o] v A Yebta, $E5 0 (SB)o H3F%
F(LIN)ol A 0.8458, t+EFH(LOG)A 0.8862% Aw=o] =A e}
), s aeatA & Aol K- factorRH O ARAG(R?) ko]l AR
(LIN)ol A 0.8891, th2&E(LOG)IA 0.9099% Aol =7 vebutoh (3
% Table 5.13} Figures 5.1~5.6). 53|, %o+ K— factorB8 2l ARGAF

Hir
~y
o

oft

{

(RHFke]l E&5WEFNB)S APEF(LIN)IA  0.9372, HFEEH(LOG) A
0.9384= Arg=lo] wj¢ A yebwal FEUF(SB)Y] A E R (LIN)lA
0.8573, =& (LOG)OA 0.90630. 2 Aol =4 Yelgton waks 1
HetA @& Aol K- factorEF 2l ARAGF(RY o] AP EF(LIN) A
0.8933, WFRE(LOG)AA 0.92022 Awego] =7 vebsth(3x Table

<

5.27} Figures 5.7~5.12). 1dal FZo|= K— factor238 o] AR AS(R?)Zt
o] HZWE(NB)S AEEH(LIN)IA 0.9588, th4=23 (LOG)olA 0.94132
2 Aggo] w9 FA YERR A @EE(SB) o] AP EFH(LIN)AA] 0.8243,
FEFH(LOG)NA 0.843920.2 Hmdo] A yeElgton WS 181~

=

&S Aol K- factor2 @ el AARAF(RHFO] AR (LIN)OIA 0.8842,
P2 (LOG)o A 0.8879= Ad=e] =7 Yetwth(3=x Table 5.33%
Figures 5.13~5.18).
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Table 5.1 KA— factor predictive models in EX—1

Expressway K— factor model R? | F-sig.
LIN K— factor =0.9709+0.0866 < O, 0.9423 | 0.000

EX-1(NB)
LOG K— factor =0.1043+3.2048 XIn(0,) | 0.9389 | 0.000
LIN K— factor = 0.4607 +0.9004 X O, 0.8458 | 0.000

EX—-1(SB)
LOG K— factor =0.0425+3.3368 <In(0,) | 0.8862 | 0.000
LIN K— factor = 0.2897+0.9322 X O, 0.8891 | 0.000

EX-1
LOG K— factor =0.075143.2686 <In(0,) | 0.9099 | 0.000
NB : northbound SB : southbound
Table 5.2 K— factor predictive models in EX—1 for weekday

Expressway K— factor model R?% | F-sig.
LIN K— factor = 0.2085+0.9456 < O, 0.9372 | 0.000

EX—1(NB)
LOG K— factor =0.1593+3.1661 <1n(0,) | 0.9384 | 0.000
LIN K— factor=0.5358+0.8817 < O, 0.8573 | 0.000

EX—-1(SB)
LOG K— factor =0.0330+3.3345 <In(0,) | 0.9063 | 0.000
LIN K— factor =0.3862+0.9106 < O, 0.8933 | 0.000

EX-1

LOG K— factor =0.0972+3.2486 <In(0,) | 0.9202 | 0.000

NB : northbound SB :

southbound
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Table 5.3 K— factor predictive models in EX—1 for weekend

Expressway K— factor model R? | F-sig.
LIN K— factor =—0.2268 +1.0354 X O, 0.9588 | 0.000
EX-1(NB)
LOG | K— factor =—0.0254+3.2950 xIn(0,) | 0.9413 | 0.000
LIN K— factor =0.2691+0.9482 < O, 0.8243 | 0.000
EX-1(SB)
LOG K— factor =0.0659+3.3428 XIn(0,) | 0.8439 | 0.000
LIN K— factor =0.0434+0.9872 < O, 0.8842 | 0.000
EX-1
LOG K— factor =0.0247+3.3149 XIn(0,) | 0.8879 | 0.000
NB : northbound SB : southbound
LIN Model of K-factor in EX-1(NB)
12.0
- K-factor = 0.9709(0z)+ 0.0866
£ 100
8
4 80
]
£ 60
=]
_:E. 40
2 20
0.0
0.0 20 40 6.0 80 10.0 12.0
Occupancy at 2nd Lane(3%)

Figure 5.1 LIN Model of A— factor in EX—1(NB)
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LOG Model of K-factor in EX-1{NB)

100
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Figure 5.2 LOG Model of A— factor in EX—1(NB)
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Figure 5.3 LIN Model of A— factor in EX—1(SB)
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Figure 5.4 LOG Model of K— factor in EX—1(SB)
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Figure 5.5 LIN Model of A— factor in EX—1
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Figure 5.6 LOG Model of A— factor in EX—1
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Weekday K-factor Models in EX-1(NB)

K-factor = 0.9456(0z) + 0.2085
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Figure 5.7 LIN Model of A— factor in EX—1(NB) for weekday
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Figure 5.8 LOG Model of K— factor in EX—1(NB) for weekday
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Weekday K-factor Models in EX-1(SB)

K-factor = 0.8817(0z) + 0.5358
= R = 0.8573 -
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Figure 5.9 LIN Model of A— factor in EX—1(SB) for weekday
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Figure 5.10 LOG Model of A— factor in EX—1(SB) for weekday
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Figure 5.11 LIN Model of A— factor in EX—1 for weekday
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Figure 5.12 LOG Model of A— factor in EX—1 for weekday
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Weekend K-factor Models in EX-1(NB)

K-factor = 1.0354(02) - 0.2268
R = 0.9588
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Figure 5.13 LIN Model of A— factor in EX—1(NB) for weekend
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Figure 5.14 LOG Model of A— factor in EX—1(NB) for weekend
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Weekend K-factor Models in EX-1(SB)

K-factor = 0.9482(0z) + 0.2691
RY = 0.8243 L

Hourly Volume fADT{3)
oy
=]

2.0

0.0

0.0 20 4.0 6.0 80 10.0 120
Occupancy at 2nd Lane(%)

Figure 5.15 LIN Model of K— factor in EX—1(SB) for weekend

Weekend K-factor Models in EX-1(SB)
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Figure 5.16 LOG Model of A— factor in EX—1(SB) for weekend
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Figure 5.17 LIN Model of A— factor in EX—1 for weekend
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Figure 5.18 LOG Model of A— factor in EX—1 for weekend
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Table 5.4 A— factor predictive models in EX—10

Expressway K— factor model R? | F-sig.
LIN K— factor =—0.4384+1.5153 X O, 0.9226 | 0.000
EX—-10(EB)
LOG K— factor =0.3519+4.0013<1n(0,) | 0.9234 | 0.000
LIN K— factor =—0.2164+1.3582 < O, 0.8774 | 0.000
EX-10(WB)
LOG K— factor =0.1869+3.9125 <1In(0,) | 0.9242 | 0.000
LIN K— factor =—0.3076+1.4281 X O, 0.8951 | 0.000
EX-10
LOG K— factor =0.2788+3.9459 <In(0,) | 0.9210 | 0.000
EB : eastbound WB : westbound
Table 5.5 A— factor predictive models in EX—10 for weekday
Expressway K— factor model R? F-sig.
LIN K— factor =— 0.6446 + 1.6805 < O, 0.9449 | 0.000
EX-10(EB)
LOG K— factor =0.4235+4.0880 <1n(0,) | 0.9420 | 0.000
LIN K= factor =—0.6021 +1.5561 X< O, 0.9396 | 0.000
EX-10(WB)
LOG K— factor =0.2029+4.0516 <In(0,) | 0.9453 | 0.000
LIN K— factor =—0.59+1.6049 X O, 0.9361 | 0.000
EX-10
LOG K— factor = 0.3251+4.0567<1n(0,) | 0.9407 | 0.000

EB : eastbound WB : westbound
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Table 5.6 A— factor predictive models in EX—10 for weekend

Expressway K— factor model R? | F-sig.
LIN K— factor =—0.7943+1.4258 X O, 0.9830 | 0.000

EX-10(EB)
LOG K— factor =0.0122+3.9653 <In(0,) | 0.9174 | 0.000
LIN K— factor =— 0.0691+1.1659 X O, 0.8645 | 0.000

EX—10(WB)
LOG | K— factor=0.0265+3.7628 XIn(0,) | 0.9136 | 0.000
LIN K— factor =—0.4291+0.2923 < O, 0.9204 | 0.000

EX-10

LOG K— factor =0.0078 +3.8615<In(0,) | 0.9127 | 0.000

EB : eastbound WB : westbound

LIN Model of K-factor in EX-10(EB)
14.0
. K-factor = 1.5153(02) - 0.4384 .
‘E. 120 R? = 0.9226 =
10.0
<
g 80
E 6.0
£ a0
8
z 20
0.0
0.0 2.0 4.0 6.0 8.0 10.0
Occupancy at 2nd Lane(%)

Figure 5.19 LIN Model of A— factor in EX—10(EB)
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LOG Model of K-factor in EX-10(EB)

K-factor = 4.0013In{0z) + 0.3519
0.0 R*=1039233

Hourly Volume fADT{35)

0.0 20 4.0 6.0 8.0 10,0
Occupancy at 2nd Lane(%)

Figure 5.20 LOG Model of A— factor in EX—10(EB)
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Figure 5.21 LIN Model of A — factor in EX—10(WB)
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LOG Model of K-factor in EX-10(WB)

10.0
a0 K-foctor = 3.9125In[02) + 0.1869

R* = 0.9242
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Figure 5.22 LOG Model of A— factor in EX—10(WB)

LIN Model of K-factor in EX-10

14.0
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RY = 0.8951
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Figure 5.23 LIN Model of A— factor in EX—10
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Hourly Volume fADT{35)

LOG Model of K-factor in EX-10

K-factor = 3.9459In{0z) + 0.2788
R =0.921

0.0 20 4.0 6.0 8.0
Occupancy at 2nd Lane(%)

10.0

Figure 5.24 LOG Model of A— factor in EX—10
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Figure 5.25 LIN Model of KA— factor in EX—10(EB) for weekday
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Weekday K-factor Models in EX-10(EB)

10.0
9.0
8.0
70
6.0
50 =
40
30
20
10
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K-factor = 4.088In{0z) + 0.4235
R = 0.942

Hourly Volume fADT{3)

0.0 10 20 3.0 4.0 50 6.0 70
Occupancy at 2nd Lane(%)

Figure 5.26 LOG Model of K— factor in EX—10(EB) for weekday

Weekday K-factor Model in EX-10(WB)
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Figure 5.27 LIN Model of K— factor in EX—10(WB) for weekday
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Weekday K-factor Model in EX-10(WB)

K-factor = 4.0516In{0z) + 0.2029
R = 0.9453

0.0 10 20 30 4.0 50 6.0 70
Occupancy at 2nd Lane(%)

Figure 5.28 LOG Model of A— factor in EX—10(WB) for weekday

Weekday K-factor Models in EX-10
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R® = 0.9361 -
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Figure 5.29 LIN Model of A— factor in EX—10 for weekday
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Weekday K-factor Models in EX-10

K-factor = 4.0567In(0z) + 0.3251
RY = 0.9407

Hourly Volume fADT{3)

0.0 10 20 3.0 4.0 50 6.0 70
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Figure 5.30 LOG Model of A— factor in EX—10 for weekday

Weekend K-factor Models in EX-10(EB)

K-factor = 1.4258(02) - 0.7943
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Figure 5.31 LIN Model of K— factor in EX—10(EB) for weekend
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Weekend K-factor Models in EX-10(EB)

K-factor = 3.9653In{0z) + 0.0122
100 RE= 00174

Hourly Volume fADT{3)

0.0 20 4.0 6.0 8.0
Occupancy at 2nd Lane(%)

10.0

Figure 5.32 LOG Model of A— factor in EX—10(EB) for weekend
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Figure 5.33 LIN Model of K— factor in EX—10(WB) for weekend

- 102 -




Weekend K-factor Model in EX-10(WB)

K-factor = 3.7628In(0z) - 0.0265
RY = 0.9136

Hourly Volume fADT{3)
oy
=]

2.0

0.0
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Figure 5.34 LOG Model of A— factor in EX—10(WB) for weekend

Weekend K-factor Models in EX-10

K-factor = 1.2923(0z) - 0.4291
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Figure 5.35 LIN Model of A— factor in EX—10 for weekend
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Weekend K-factor Models in EX-10
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Figure 5.36 LOG Model of A— factor in EX—10 for weekend
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Table 5.8 Correlation analysis between A— factor,,, and K— factor,,, in EX—1 for weekday

Expressway/Model Correlation Coefficient(r)
LIN 0.988
EX—-1(NB)
LOG 0.974
LIN 0.977
EX-1(SB)
LOG 0.970
LIN 0.949
EX-1
LOG 0.958

Table 5.9 Correlation analysis between K — factor

cal

and K— factor,, in EX-1 for weekend

Expressway/Model Correlation Coefficient(r)
LIN 0.989
EX—1(NB)
LOG 0.977
LIN 0.937
EX—-1(SB)
LOG 0.944
LIN 0.959
EX-1
LOG 0.956
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Table 5.10 t—Test results between A— factor,, and K— factor,,, in EX—1

p

Expressway/Model t—value p—value Result
LIN —0.769 0.442 Accept
EX-1(NB)
LOG —6.778 0.000 Reject
LIN —-0.371 0.711 Accept
EX-1(SB)
LOG —-0.661 0.509 Accept
LIN 0.328 0.743 Accept
EX-1
LOG —-0.297 0.767 Accept

Table 5.11 t—Test results between K — factor

cal

and K— factor,,, in EX-1 for weekday

Expressway/Model t—value p—value Result
LIN —-1.222 0.223 Accept
EX-1(NB)
LOG —-0.871 0.384 Accept
LIN —1.335 0.183 Accept
EX-1(SB)
LOG —-1.439 0.151 Accept
LIN 0.419 0.675 Accept
EX-1
LOG 0.476 0.634 Accept

Table 5.12 t—Test results between A — factor,,, and K— factor,, in EX—1 for weekend

Expressway/Model t—value p—value Result
LIN 0.848 0.398 Accept
EX-1(NB)
LOG 0.225 0.822 Accept
LIN 0.801 0.425 Accept
EX-1(SB)
LOG 0.562 0.576 Accept
LIN —-0.418 0.677 Accept
EX-1
LOG —-0.220 0.827 Accept
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LIN Model Verification in EX-1{NB)

HWexp

H‘LI'IEEI sssssssas

-nurgtl...
e h
....n....
Illl...ﬂl.rl.l.-
l.ﬂ:_....U..
=
ruL-.-h..
..IE_\.-.\I
.....v-.-.__.-_.
P P =g
R
-
&
P am
innmh}l.
T
209 9 99 Qg
u m | =5 o 0

(3a)1aw/awnjop Alanoy

TEE
a1e
TOE
98¢
TLE
95g
Trd
9zd
T1E
96T
8T
99T
TSt
9ET
TZT
90T
16
aL
T2
ar
TE
aT
T

Time of 14 Days(hour)

Figure 5.37 Verification of LIN A— factor Model in EX—1(NB)

LOG Model Verification in EX-1(NB)
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Figure 5.38 Verification of LOG K— factor Model in EX—1(NB)
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LIN Model Verification in EX-1(SB)
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Figure 5.39 Verification of LIN A— factor Model in EX—1(SB)
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Figure 5.40 Verification of LOG K— factor Model in EX—1(SB)
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LIN Model Verification in EX-1
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Figure 5.41 Verification of LIN A— factor Model in EX—1

LOG Model Verification in EX-1
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Figure 5.42 Verification of LOG A— factor Model in EX—1
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LIN Model Verification in EX-1{NB) for Weekday
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Figure 5.43 Verification of LIN A— factor Model in EX—1(NB) for weekday

LOG Model Verification in EX-1{NB) for Weekday
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Figure 5.44 Verification of LOG K— factor Model in EX—1(NB) for weekday
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LIN Model Verification in EX-1{SB) for Weekday

[
o
[=1

F‘:'
=
b

Hourly Volume fADT{%)
o
[=]

E=3
=
S——
|
P
|
‘-I-|.|.|I.‘.I|
o
e S
]
f.’.:____
SRR
C::"'--_
i
e
el
'-._.__n
)
et
[

o
o

[ =]

[=1
L
=

HHHHHHHHHHHHH

Time of 10 Days(hour)

Figure 5.45 Verification of LIN A— factor Model in EX—1(SB) for weekday

LOG Model Verification in EX-1(SB) for Weekday
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Figure 5.46 Verification of LOG K— factor Model in EX—1(SB) for weekday
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LIN Model Verification in EX-1 for Weekday
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Figure 5.47 Verification of LIN A— factor Model in EX—1 for weekday

LOG Model Verification in EX-1 for Weekday
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Figure 5.48 Verification of LOG A— factor Model in EX—1 for weekday
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LIN Model Verification in EX-1{NB) for Weekend
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Figure 5.49 Verification of LIN A— factor Model in EX—1(NB) for weekend

LOG Model Verification in EX-1{NB) for Weekend
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Figure 5.50 Verification of LOG A— factor Model in EX—1(NB) for weekend
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LIN Model Verification in EX-1(SB) for Weekend
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Figure 5.51 Verification of LIN A— factor Model in EX—1(SB) for weekend

LOG Model Verification in EX-1{SB) for Weekend
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Figure 5.52 Verification of LOG K— factor Model in EX—1(SB) for weekend
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LIN Model Verification in EX-1 for Weekend
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Figure 5.53 Verification of LIN A— factor Model in EX—1 for weekend

LOG Model Verification in EX-1 for Weekend
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Figure 5.54 Verification of LOG A— factor Model in EX—1 for weekend
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35 (P—value)©] 0.730% 0.6572 =25 S (Accept)d] E3E = Aoz 1}

EFth(3% Tables 5.16~5.18 1231 Figures 5.55~5.72).

Table 5.13 Correlation analysis between K — factor,, and K— factor, , in EX-10

Expressway/Model Correlation Coefficient(r)
LIN 0.963
EX—10(EB)
LOG 0.963
LIN 0.941
EX—-10(WB)
LOG 0.963
LIN 0.960
EX-10
LOG 0.967

Table 5.14 Correlation analysis between A— factor,, and K— factor,,, in EX-10 for weekday

Expressway/Model Correlation Coefficient(r)
LIN 0.974
EX—-10(EB)
LOG 0.973
LIN 0.972
EX—-10(WB)
LOG 0.973
LIN 0.968
EX-10
LOG 0.971
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Table 5.15 Correlation analysis between A — factor,,, and K— factor,,, in EX-10 for weekend

ca

Expressway/Model Correlation Coefficient(r)
LIN 0.994
EX—-10(EB)
LOG 0.962
LIN 0.935
EX—-10(WB)
LOG 0.956
LIN 0.958
EX-10
LOG 0.959

Table 5.16 t—Test results between KA— factor,, and K— factor,, in EX—10

p

Expressway/Model t—value p—value Result
LIN 0.428 0.669 Accept
EX—-10(EB)
LOG —-0.151 0.880 Accept
LIN =0.130 0.897 Accept
EX-10(WB)
LOG —=0.059 0.953 Accept
LIN —0.849 0.396 Accept
EX-10
LOG —0.968 0.334 Accept

Table 5.17 t—Test results between K — factor,, and K— factor,,, in EX—10 for weekday

Expressway/Model t—value p—value Result
LIN 0.432 0.666 Accept
EX-10(EB)
LOG —-0.244 0.807 Accept
LIN —0.562 0.575 Accept
EX—-10(WB)
LOG —-0.316 0.752 Accept
LIN —0.389 0.697 Accept
EX-10
LOG 1.583 0.115 Accept
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Table 5.18 t—Test results between A— factor,, and K— factor,,, in EX—1 for weekend

Expressway/Model t—value p—value Result
LIN 0.762 0.448 Accept
EX—-10(EB)
LOG —=0.210 0.834 Accept
LIN —-0.073 0.942 Accept
EX—-10(WB)
LOG 0.121 0.904 Accept
LIN 0.346 0.730 Accept
EX-10
LOG 0.446 0.657 Accept

LIN Model Verification in EX-10(EB)
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Figure 5.55 Verification of LIN A— factor Model in EX—10(EB)
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Figure 5.57 Verification of LIN A— factor Model in EX—10(WB)




LOG Model Verification in EX-10(WB)
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Figure 5.58 Verification of LOG K— factor Model in EX—10(WB)

LIN Model Verification in EX-10
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Figure 5.59 Verification of LIN A— factor Model in EX—10
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LOG Model Verification in EX-10
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Figure 5.60 Verification of LOG A— factor Model in EX—10

LIN Model Verification in EX-10(EB) for Weekday

HWexp

H'hl'cal ssssssaan

1_.Il..”r....u-.
"
l.I....-I.u._
N
>
=
II.H?
I
[ )
-
ll.l...Irl...HHU_
-

2
=]
—

o 2 Qo g
| w ol

(s:)1aw/awnjopn Alanoy

CED
TZd
0t
66T
BET
LLT
99T
55T
FrT
EET
ZCT
TTT
0ot
6E
24
L9
95
SF
FE
EC
T

Time of 10 Days(hour)

Figure 5.61 Verification of LIN A— factor Model in EX—10(EB) for weekday
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LOG Model Verification in EX-10(EB) for Weekday
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Figure 5.62 Verification of LOG K— factor Model in EX—10(EB) for weekday
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Figure 5.63 Verification of LIN A— factor Model in EX—10(WB) for weekday
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LOG Model Verification in EX-10(WB) for Weekday
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Figure 5.64 Verification of LOG K— factor Model in EX—10(WB) for weekday

LIN Model Verification in EX-10 for Weekday
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Figure 5.65 Verification of LIN A— factor Model in EX—10 for weekday
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LOG Model Verification in EX-10 for Weekday
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Figure 5.66 Verification of LOG A— factor Model in EX—10 for weekday

LIN Model Verification in EX-10(EB) for Weekend
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Figure 5.67 Verification of LIN A— factor Model in EX—10(EB) for weekend
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LOG Model Verification in EX-10(EB) for Weekend
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Figure 5.68 Verification of LOG K— factor Model in EX—10(EB) for weekend

LIN Model Verification in EX-10(WB) for Weekend
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Figure 5.69 Verification of LIN A— factor Model in EX—10(WB) for weekend
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LOG Model Verification in EX-10(WB) for Weekend
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Figure 5.70 Verification of LOG AK— factor Model in EX—10(WB) for weekend

LIN Model Verification in EX-10 for Weekend
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Figure 5.71 Verification of LIN A— factor Model in EX—10 for weekend
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LOG Model Verification in EX-10 for Weekend
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Figure 5.72 Verification of LOG A— factor Model in EX—10 for weekend
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