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Abstract - Gyeongbu and Namhae expressways in the country, are the major arterial highways which are connected with the Busan port
in the north-south and east-west directions, respectively, and required to study the traflic characteristics about the hourly volume
fctors(K-faictor) by concentrated midium-size and large-size cargo trucks of 20% or higher in expressways. We therefore attempted to
predict the K-factor in expressways through the correlation analysis between K-factor and K-factor estimates on the basis of the
short-term VDS data collected at the basic segments of the above major expressways. As a result, power model appeared to be
appropriate In predicting K-factor by the K-factor estimate based on VDS data for 7 days with a high explanatory power and validity.

Key words - expressway, traffic characteristics, K-factor, K-fictor estimate, correlation analysis, regression model
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Fig. 1 Expressways under the study
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Table 1 Characteristics of basic expressway segments

Specification Ex-1 Ex-10
No. of lanes 4~8 4~8
Regulatory speed(km/h) 100 100
No. of km—points at basic segment 92 %
Percentage of medium-size vehicles(%) 3.9 35
Percentage of large-size vehicles(%) 175 17.1

4
=3, 1)
i=1
o714,
q . flow rate for lhour(veh/h/1)
N : no. of vehicles observed for a unit
time(veh)
t  a unit time(15min)

AAH 02 Table 29t Fig. 2014 & 4= 9l%o] A7
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Wk A L -AAZ oF 530l (veh/h/ D= AT A4S 12
doM & WPd MR tE FTYPSHE S0
T Al

Table 2 Flow analysis in Ex-1 and Ex-10(veh/h/1)

Ex-1 Ex-10
Max 709 Max 598
Min 100 Min 41
NB Avg 466 EB Avg 313
AM Peak| 709 AM Peak -
PM Peak - PM Peak 598
Max 852 Max 581
Min 116 Min 46
SB Avg 460 WB Avg 314
AM Peak - AM Peak 581
PM Peak 852 PM Peak -
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Flow Distribution in Expressway Ex-1
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Fig. 2 Flow distribution in Ex-1 and Ex-10
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NZ=
71 A,
. : mean speed at station(km/h)
d ¢ distance between detectors at
station(m)
1 : mean travel time(sec)
u, . speed of each vehicle i(km/h)
N * no. of vehicles observed for a unit
time(veh)

AA o0& Table 39} Fig. 3014 & 4= %ol Ao
nEHERE DEERL W fAgle] 79 H2d S5
Ae Hoth 53, ARu&ERe] Fd&EE oF 100km/
h~10lkm/h=  WeERds gejaszee] fyisEs of
103km/h~104km/h & thar A Yebsdoh =g AR as s
Zop S eis 05 94 o] Fo Hvh tha Aesl
A AA ~BA] Abelell= vt RO RN A& ER

H2E SEE4S Bl

Table 3 Speed analysis in Ex-1 and Ex-10(km/h)

Ex-1 Ex-10
Max 105 Max 109
Min 91 Min 93
NB Avg 100 EB Avg 103
AM Peak 103 AM Peak -
PM Peak - PM Peak 108
Max 106 Max 110
Min 91 Min 93
SB Avg 101 ‘WB Avg 104
AM Peak - AM Peak 108
PM Peak 103 PM Peak -
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Fig. 3 Speed distribution in Ex-1 and Ex-10
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(t,), : time that detector is occupied by
i—th vehicle(sec)
N : no. of vehicles observed for a unit
time(veh)
t © a unit time(15 min)
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Table 4 Occupancy analysis in Ex-1 and Ex-10(%)

Ex-1 Ex-10
Max 47 Max 47
Min 1.2 Min 0.6
NB Avg 33 EB Avg 2.8
AM Peak 47 AM Peak -
PM Peak - PM Peak 4.7
Max 54 Max 49
Min 1.3 Min 0.7
SB Avg 3.1 WB Avg 2.8
AM Peak - AM Peak 49
PM Peak 5.4 PM Peak -
Occupancy Distribution in Expressway Ex-1
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ig. 4 Occupancy distribution in Ex-1 and Ex-10
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Table 5 Analysis of K and K; in expressway Ex-1

Direction K K, K, K; K,
Max| 0.078 0.083 0.091 0.088 0.086
Min | 0.004 0.005 0.005 0.005 0.005
Avg| 0.038 0.042 0.044 0.042 0.042
r - 0.998 1.000 1.000 1.000
Max| 0.087 0.088 0.097 0.100 0.099
Min | 0.005 0.006 0.005 0.005 0.005
Avg | 0.037 0.042 0.043 0.042 0.042
r - 0.997 1.000 1.000 1.000
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Table 6 Analysis of K and K; in expressway Ex-10

Direction K K, K, K, K,
Max| 0.137 0.095 0.142 0.136 0.124
EB Min | 0.004 0.004 0.004 0.004 0.004
Avg| 0.04 0.042 0.046 0.045 0.042
r - 0.989 1.000 1.000 1.000
Max| 0.130 0.092 0.137 0.131 0.120
WB Min | 0.005 0.004 0.005 0.005 0.004
Avg| 0.04 0.042 0.046 0.044 0.042
r - 0.991 1.000 1.000 1.000

Ranked Distributions of K and Kj in Ex-1(NB)
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Fig. 6 Ranked distributions of K and K; in Ex-10
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Table 7 Regression models of K-factor in expressways

Model

POW K =0.871 <K,

Rr? | 0.988 | F-sig. | 0.000
POW K =0.904 x K00

Rr? | 0.998 | F-sig. | 0.000

Range of K—factor

K,

0.07<K<0.11| K,

K POW K =0.912 K0
" | R 0999 [ F-sig. | 0.000
K POW K =0.962xK, 0

R | 0.999 | F-sig. | 0.000
POW K =1.008 <K, 00!
R | 0.999 | F-sig. | 0.000
POW K =1.070 x K 10
R | 0.998 | F-sig. | 0.000

0.11<K<0.15| K,
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Fig. 7 K-factor models in expressways
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Table 8 t-Test results of K-factor models
Range of K—factor Cg:frfgﬁilgg&r;) t—value | p—value | Result
K, 0.997 0.334 | 0.739 | Accept
0.07<K<0.11 | K;{ 0.998 —0.505| 0.613 | Accept
K, 0.999 1.909 0.056 | Accept
K, 0.999 4.376 | 0.000 | Reject
0.12<K <0.15| K, 0.999 7.235 0.000 | Reject
K, 0.998 —0.702 | 0.483 | Accept
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Model Verification in 0.07<K7<0.11
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Fig. 8 Model verification in expressways
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