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Constructing the Models Estimated for Speed Variation
on the Merge Section in the Freeway

K S Shin - T. G. Kim
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Abstract

Congestion and traffic accidents occur on the merge and diverge sections in the
interchange of the freeway. Studies have been conducted to reduce the traffic delay and
accidents on the merge section in the freeway since 1960s, but a study was not conducted to
estimate the speed variation on the merge section, construct models estimated for the speed
variation, and suggest the appropriate measures.

The purpose of this study was to identify the traffic flow characteristics on the merge
section in the freeway, construct the models estimated for the speed variation on the merge
section in the freeway, and finally establish the appropriate measures for reduction of traffic
delay and accidents on the merge section in the freeway. The following results were
obtained :

i) Speed variations in the urban freeway appeared to be about 3.2mph, 65mph and
7.4mph based on the morning peak period, afternoon peak period and 24-hours period, but
those in the suburban freeway appeared to be about 8.0mph, 11.1mph and 10.1mph based on
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the same periods, respectively. So, different speed reduction signs need be installed to
reduce delay and accidents on the merge section in the freeway based on the areas and
periods as the freeway traffic management system(FTMS).

i1) These models estimated for speed variation need to be studied with the changeable
message sign(CMS) technique based on the real-time data so that the traffic flow could be
maximized and the traffic delay and accidents be minimized on the merge section in the
freeway as more efficient freeway traffic management system(FTMS) in the near future.
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Table 2.1 Traffic Volume Characteristics(vph)

24 Hours Peak period volumes
Area ) Average| Am |Increase| Pm |Increase
Volume | pezk | (%) |Peak| (%)
Upstream Volume
S | o0 |4796| &6 | 2827 100
CUrben | 3264 [4351| 333 |4177) 300
Ramp Volume
i‘g:; 394 | 462 | 173 | 459 | 165
| Urban | 346 | 310 | 104 | 549 | 887
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Fig. 22 Upstreamn Volume Dist.
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Table 2.2 Occupancy Characteristics(26).

24 Hours Peak period occpancy

Area | Average| Am |Increase| Pm |Increase
Occpancy | pegk | (%) | Peak | (%)

Upstream Occpancy

Sub-
urban

Urban 55 118 | 1145 | 87 582

3.8 109 | 1868 | 40 5.2

SM= SFF—(SFF_42)M5 (2.2)

o]7]A,
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Table 2.3 Speed Characteristics(mph)

24 Hours Peak period speed

Area | Average| Am |Increase| Pm |Increase
Speed | Peak | (%) |Peak| (%)

Upstream Speed

Sub-

arban 74.0 615 | -168 | 768 38

Urban | 646 544 1 -1568 [ 899 | -72

Merge Section Speed

S~ | a0 | 545 | -148 | 57| 27

urban

Utban| 577 | 513 | -111 | 536 -71
Speed Variation

S~ |01 | 80 | -208 |111] 99

urban

Urban 74 32 | 567 | 65| -122
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Fig. 26 Merge Section Speed Dist.
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Table 3.1 Construction of Speed Variation Models
Period| Area 2 & R? | F-sig
o4 |Suburban -2.537+0.835 S-0.776 S3,+0.04334 F;~0.0964 Oy+0.0393 V7, 0960 | 0.000
Hour | 1r40n | -5.622+0.738 Sy-0.617 S3-0.0748 VR1,-0.071 0+0.124 Fyy +0.0602 Fyy | 0.936 | 0.000
Am |Suburban -2.146+0.916 S;~0.865 Sy 0.996 | 0.000
Peak | Urban -15532+0.430 S;+0.08861 VR};y-0.15 Sy 0959 | 0.000
Pm |Suburban -17.734+0.255 S +0.09563 VR 2+0.08909 Sy, 0.944 | 0.000
Peak | Urban -6.742+0.881 S~0.758 Sp+0.0785 Oy+0.0337 Fyy 0979 1 0.000
2-6 Pl 26 ‘;
<>( o ; 46
[m] a
5 : 5 |~
-1 qQ 10 20 3p - q 10 20 ap
OBSERVED VALUE OBSERVED VALUE
Fig. 31 Period 1 Fig. 3.3 Period I
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Fig. 3.2 Period 1
(Urban)
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Fig. 34 Period I
(Urban)




FEEL] GHPDY SEH} FHRY To) BY A7 121

EXPECTED VALUE

0

5

10

OBSERVED VALUE

Fig. 35 Period I

(Suburban)
5 o .:‘zé
: il
o 5
H o
o
=4 o—
w -4q0 -10 q 10 2p
OBSER'\VJED VALUE
Fig. 36 Period I
(Urban)
Table 3.2 Test of Models
xz—test Paired £ - test
. 2
Period| Area | ¥ dof | CF | 4% ¢ - |2-tal
value} SO0 o0y | A% | e | sig
24 | Sub~
Hour |Urban 2391 20 90 09981 39 |0.000
Urban| 333 | 22 % 109961 -3.0 {0.003
Am | Sub- N
Peak | urban 851 20 90 0999 -5.1 |0.000
Urban| 54 | 22 0 1 -0.9 10.387
Pm | Sub- N
Pesk | urban 71 6 90 |0979| -9.0 [0.000
Urban| 21.1 | 14 % 0997 7.1 [0.000

) CF* = Level of Confidence
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