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Abstract

Today travel demand continues to increase with the spread of economic zones. Also,
urban freeway plays an important role in intra-zone transportations as a major corridor in
a big city. However, most of urban freeways experience a severe congestion with the
excess of inflowing or outflowing traffic through freeway ramps. The purpose of this
study is to identify the traffic characteristics, analyze the relationships between the traffic
characteristics and finally construct the speed predictive models on the ramp junctions of

urban freeway under the intelligent transportation system(ITS) settings.
From the analyses of traffic characteristics following results were obtained :

1) 24 hours average traffic flow, occupancy, speed under the ITS settings showed about
40%, 38%, 8.8% increase each on urban freeway junctions period when compared with
that under the non-ITS settings each other. Free flow speed and traffic flow on the
mainline sections of urban freeway under the ITS settings also showed about 20% and

17% increase when compared with that under the non-ITS, respectively.

i1) The upstream speed( S,) and downstream occupancy{ O, were especially shown to

have higher explanatory powers on the stable flow ramp junctions, but the upstream
speed( S,) and downstream flow( V,) were especially shown on the unstable flow ramp

junctions of urban freeway under the ITS settings.
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Fig. 21 ITS ramp junctions on urban freeway
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Table 2.1 Upstream volume shift on ramp
junction B/A ITS

% peak period volume and change

type of §| hours
B/A ITS junction V?)E%e pél\af( change p]jel?il[( change
hofore TTS |—1EEe 2513 | 4566 | T15% | 3383 | 35%
diverge | 2870 | 4837 | 885% | 3813 | 32.9%
fter [TS |TEEE 3589 | 5318 | 499% | 3%8 | 92%
diverge || 4093 | 5922 | 47% | 41% | 25%
change merge || 35% | 178% -37%
diverge | 426% | 24% 100%
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Fig. 2.2 Upstream volume distribution on ramp
junction B/A ITS
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ITS =98] & 94 AT 7 sl wEeke) HE Table 2.3 Upstream occupancy shift on ramp
B]&o) 3"2—?71'01] A ek 30%AE =71 AR junction B/A ITS
ey, EF7tAdE oF M6%AHE FAEE / type of 24 hours peak period occupancy
noz E}‘/‘r_&% ITS 54 & 94 547 B/AITS| ™. avag | AM PM
= ! 7}01]/\; all—-vi?ﬂ:; ¥ za]—:o] ok RN oecupency peak change peak Change
CRUN SomeTeTl el oA before |merge || 44% [112% |1533% | 56% |2%68%
B8%A = g oz Az ago] It A ITS |diverge | 48% |105% |1200% | 6% |279%
o2 vepgdrh (2 Table 2.2, Fig 2.3) after |{merge 6.2% 1106% | 724% | 57% |-76%
ITS |diverge | 66% |100% | 51.2% | 67% | 21%
merge 05% | -51% 16%

change

diverge | 38.7% |-51% 10.7%

i@ 24 hours |
| |WAM peak]
i

Merge Nor ITS Merge ITS Dwerge Non Dwerge ITS
ITS

Fig. 23 Ramp volume distribution on ramp
junction B/A ITS

Merge Non ITS Merge ITS Diverge Non TS Dwverge TS

Table 22 Ramp volume shift on ramp junction Fig. 24 Upstream occupancy distribution on

B/A ITS ramp junction B/A ITS
; ; 24 hours peak period volume i
B/A ITS .ypet.o avg [ AM [ CYRN 23 HE B
junction|| -~ " ek change ek change
before  jmerge || 333 39 198% | 503 51.1% UAZF BEF = ITS%S] Ao un)sled <k
ITS djverge 23 4&9 719% 348 462% 10 4/;\q£ __7]_Q9‘)\ E:[Lzl,oﬂ/qi ITSEO):}] ;3"_
after TTS merge || 474 582 228% | 449 -5.3% . _] o ot
TS Gverge | 297 | 38 |1 | w1 | 81% o 739645 S o8 vpehdo R ITS e
Chinge TS 203% | £59% -10.7% Fof| Wi %0} oF 88%AE 271 Flo® vt
diverge | 248%6 | 149 r8% ek (32 Table 24, Fig. 2.5)
22 HRE 24 Table 2.4 Upstream speed shift on ramp junction
. o B/A ITS
;ﬁ“r’r%(occupancy)% G HE=A 7)) HEF A=k :
o) ZA7) ARAZE WEEA HALEEOR TR | e of 2 ours ook pored seed
e}, junction speéda% pél\ali change DTZ{( change
ITS £9] & 0% A5 7k H-g-50] d30)e before  |merge | 1127k | 939m |-167% | 1140k | 12%
o e oF UAUAE FasE Ao 1 ITS  |diverge |1100km | B7kn |-131% |1110kn | 08%
1244k [1038km |-165% [1273km | 2%
7]_01 A YA T FhaEe Ao after merge
EM’: A F qf:’} . ;0 . IS |diverge | 1I81kn |1078km | -87% |1186kn | 0.4%
vebd o2 TS =9 F 2F ATAH A5 o meme | 104% | T05% 107%
o) AFHgel o BEWHE aFATh G CEE \ Gverge | 73% | 127% 69%

Table 2.3, Fig. 2.4)
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Fig. 25 Upstream ‘speed distribution on ramp
junction B/A ITS

2 3
TR 2eE SEAAFTANA ITSEY
Aol oF 130k o] H3 A5l 1,860vphpl

Fig. 26 Speed-flow relationship on merge
section B/A ITS

Seoedhrh)

1m0
olumatvangs)
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Table 3.1 SPI model in merge influence area

under stable flow condition

S;=58.494+0.56S,+0.305V,—4.1630,+0.049V,

variables | constant | S, Va oF V,
t-value 139377 | 1976% | 76.207 | -94611| 6.061
p-value 0.000 0000 | 0000 ¢ 0000 | 0000

S—-8 0810 | 05% | -0678 | 0023

R*=0927 SE =3105 prob>F = 0.000
Durbin-Watson value = 2,005, VIF = 5314

Table 3.2 Modified SPI model in merge influence

area under stable flow condition

S;=58.343+0.582S,—1.1460,
variables | constant S, O,
t-value 114.869 184.561 ~-40.966
p-value 0.000 0.000 0.000
S—8 0.341 -0.187
R =088 SE =4174 prob>F = 0.000
Durbin-Watson value = 2.038 VIF = 1.189
32 ERFAZIe 2otdF oY
s A ey &S A A" 59
F= AEHF ARE(0,), AFF £=(S,),

E2 V), 3T HR8(0,), BEZXFEHV,)

o 2 e} (3% Table 33)
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Table 3.3 SPI model in merge influence area

under unstable flow condition

$,=235.333+0.5180,+0.70LS,,+ 0.09266 V,— 1.6930,~0.0159 7,
variables || constant | O, So| Va| Os| V,
t-value 17193 | 10589 |62.089] 8754 |-43125)-7.136
p-value 0000 | 0.000 {0000 | 0.000 | 0.000 | 0.000
S—8 0142 | 0.1 | 0081 | -0.385 [-0.036
R?=0978 SE =389 prob>F = 0.000
Durbin-Watson value = 2015 VIF = 7616

Table 3.4 Modified SPI model in merge influence

area under unstable flow condition

S$;=50.724+0.605S5,+0.077V,~1.5780,—0.188 V,.
variables |constant| S. | Va 04 V,
t-value || 33017 | 84783 ! 6915 | -30.017 | -8.049
p-value 0.000 | 0000 | 0000 | 0000 0.000

S-8 0648 | 0067 | -03%9 -0.042

R*= 0975 SE =408l prob>F = 0.000
Durbin-Watson value = 1954 VIF = 3497
T, BFTHY AR RETES ITSEY
F oy BEFA AR AU ol AR
wel myo] FE3IA gkt

Table 35 SPI model in diverge influence area
under stable flow condition

S;=53.372+0.637S,—6.2000,+0.447V,+0.063 V.

variables || constant| S. o Ve v,
t-value 6293 | RV715 |-86452| 73385 | 6838

p-value 0000 | 0000 | 0000 | 0.000 0.000
S—8 0549 | -1168 | 0921 003

R?= 080 SE =390 prob>F = 0,000
Durbin-Watson value = 2.024 VIF = 8787
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Table 36 Modified SPI model in diverge influ-

ence area under stable flow condition

Sr=231.934+0.830S,—1.3500,
variables || constant S, Oy
t-value 30533 106077 -37689
p-value 0.000 0.000 0.000
S—8 0.716 -0.254
R*= 0733 SE =526 prob>F = 0.000
Durhin-Watson value = 1.966 VIF = 1.227
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Table 44 T-test of merge influence area under

stable flow condition

mean{kph) SD t-value | p-value
observed | 12984 11.27807
HCM 11467 1180408 | -181.480 0.000
SPM 12656 13,0499 3459 0.000
SPI 12976 105917 1.855 0.064

Fig. 41 Value comparison of models under

stable condition on merge section by

ascending array

Table 45 Correlation coefficient of merge influ-

ence area under unstable flow condition

mean(ph) | SD gggféf}gggg
Observed 7551746 25.31528
SPM 73.36071 2454622 0.935
SPI 76.349%6 24.6633 0.987
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Value comparison of models

unstable condition on merge section by

ascending array

t=-73A e A} FE2LEn ys HOMES S t-3ko]
12.9742, 98-8 (p-value)o] 0000% B3low
Z&% vs SPMEHS t-3ke] 36459, F+oEE
02322 428k ZrS Boivh ubd SPIw3e] A%
t-3ko] -0.1612 o) 2B (p-value) 08722 "%

Table 46 T-test of diverge

stable flow condition

influence under

mean(kph) SD t-value | p-value
observed | 1244947 | 1012233
HCM 126.43819 | 1320616 | 12974 0.000
SPM 124.34620 | 6.14646 1.19% . 0.232
SPI 1245111 87478 -0.161 0.872
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Table 4.7 Correlation coefficient of diverge un-

stable flow condition

correlation
mean(kph) SD coetficient
observed | 725119 | 27.19718
SPM 7565418 | 2340616 0.967

Fig. 43 Value
stable

comparison of models under
comdition on diverge section by

ascending array
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