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Analysis on Entry and Exit Behaviors at the Weaving Section of a Continuous Auxiliary Lane

: Focused on Clover-shaped Interchanges
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ABSTRACT

Current intersection with collectors allow entry and exit in the relevant sections just as defined
by the pertinent design criteria without considering driving behavior of the vehicles coming in and
out of the intersection. This study analyzed the roads in the weaving sections to review driving
behavior. As a result, vehicles entering a main line are found to try to change a driving lane at
a section 50~55m away from a nose part, while those entering a ramp from a main line try to
change it at 35~40m from a nose part. Accordingly vehicles exiting to a connecting road from
a main line were found to take prior action to change a lane earlier than those entering a main
line. Conflict took place intensively at 35~40m section from the nose part entering a main line.
Consequently, such conflict at an weaving section may be controlled by adjusting the length of
driving lane making use of a double line (solid and dotted line) that can control changing a lane.
Outcome of this study may be used as a basic data for operating and maintaining an weaving
section of a intersection of a road and improving traffic safety.
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FFEEFA (ERHALY, AL GAE HAA LA AA2HE AHoE BHd AYT

USS Bl BAT QAR B} FAE GBS S Sls) FRE AHoIA BAY 100m, AR 4

6om Feol 45 FA HSHES GBS AANES FHIL ek w3, SHeaze] Y
o2 W] uhgA sy, Aol wlad e wAe] Futiol Yt A9 AHAE sl

d

l

oy

[e]
b Z‘?]
=2 ga1

AT}
case 1 case 2
3.600 4100 2,500 _3.600 1.000  3.600 2.500
Main road Auxiliary lane shoulder Aarliary ane Main shoulder | §()()  Auwsiliary lane shoulder
+ . + 4+ . + + . -
5‘00 5100 ﬁoo 500 500 | 500 500
| | =
&

IR DS OB E DA TSR G T d ; q v

(Fig. 3> Installation Methods of Continuous Auxiliary Lane
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(Table 1) Existing literature

Authour Year Substance

In the analysis of traffic flow by lane, it is interpreted that the inter - vehicle interactions are
JRingert, T.Urbanik | 1993 |pre - transitioned to the state of waiting queue without reaching the maximum traffic flow
rate in free traffic flow condition.

The changes by car were classified into three types.
The first is to change to an optional car and change it by driver’s choice to maintain the
driver’s desired speed and driving status.

Zbang, Y, L.E. Owen, 1998 | The second is a forced car change, which occurs mainly in the confluence part, the

d EC. J e . . .
an ames classification part, the lane reduction, and the staggered section. The driver must change the
car to enter the main road from the connecting road or to enter the connecting road from the
main road. The third expected car is a change to the car.
Go 2003 | The branching speed distribution of 15 ramps to the Honam Expressway was analyzed.

The driving pattern was analyzed by comparing the recognition time, the driving speed, the
Kim 2016 |steering ability, the acceleration / deceleration ability, and the position of the vehicle side to
compare the driving characteristics between the aged driver and the general driver.
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(Fig. 7> Lane Change Started and Entry Spot (Fig. 8) Field Surveying

(Table 2) MAKSMAN I Data

Division MAKSMAN I
Weight 2.95Ib. (1.34kg)
Size 825 x 275 x 11 in.
Speed Mode 0.4 sec.
Acquisition Time Survey Mode 0.5 sec. (Isec. witilt)
Speed Accuracy + Imph(+2kph) minus 1 digit
Min Speed Mode 50ft (15m)
Target Range for Survey Mode 0Oft (Om)
UltraLyte Max 2,000ft (610m)
Speed Range +200mph (+320kph)
Speed Mode +6”
Range Accuracy ~ ~
Survey Mode + 2 typical, * 6 max
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(Table 3) Dong-Rim IC Data
Entry (Ramp — Main Lane) Exit (Main Lane — Ramp)
Division A Spot B Spot C Spot D Spot

Speed Position Speed Position Speed Position Speed Position

(km/h) (m) (km/h) (m) (km/h) (m) (km/h)) (m)
1 57 90.3 62 156.3 78 227 57 126.4
2 63 59.8 72 1542 83 37.1 65 140.3
3 56 60.8 56 1432 75 83.9 59 138.7

ellipsis
48 62 80 60 155 63 44.6 62 121
49 71 60.2 65 138.9 52 242 50 147
50 51 69.3 58 140.5 54 72 50 125
(Table 4) Bon-Deok IC Data
Entry (Ramp — Main Lane) Exit (Main Lane — Ramp)
Division A Spot B Spot C Spot D Spot

Speed Position Speed Position Speed Position Speed Position

(km/h) (m) (km/h) (m) (km/h) (m) (km/h)) (m)
1 45 412 55 110 60 47.1 56 1232
2 55 36.6 66 120.6 60 419 58 1213
3 44 44.5 50 110 58 59.2 46 118.8

ellipsis

48 47 56.8 54 1284 42 349 46 103.6
49 49 91.3 64 237.2 69 49 63 150.3
50 55 81 78 193.2 63 50.9 52 151.6
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(Table 5) Driving Behavior Survey Analysis
Entry (Ramp — Main Lane) Exit (Main Lane — Ramp)
Division A Spot B Spot Division C Spot D Spot
Speed Position Speed Position Speed Position Speed Position
(km/h) (m) (km/h) (m) (km/h) (m) (km/h) (m)
Dong-Rim IC 54.4 70.7 61.5 137.1 Dong-Rim IC 64.2 50.5 549 131.7
Bon-Deok IC 51.6 522 59.6 132.5 Bon-Deok IC 65.2 36.6 58.2 1314
§>>?~ = = = e = :
= = 1—1— = E = = T —
b 5 A

(Fig. 9> Dong-Rim IC Entry & Exit Driving (Fig. 10> Bon-Deok IC Entry & Exit Driving
Behavior Behavior
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Az, FACE BA AYe ToiRel A 70Tm oA HANA AFsted 137.1m AMANM FEWHS S8
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(Table 6) Dong-Rim IC Data Japan Kolmogorov-Smirnov

division In Out

N 50 50

average 70.7 50.5

Regular parameter

Standard Deviation 20.25331 14.53371

Absolute value 0.072 0.109

Maximum extreme | Positive number 0.072 0.109
negative numver -0.059 -0.053
Kolmogorov-Smirnov Z 0.617 0.753
Probability of approximate significance 0.841 0.621

(Table 7) Bon-Deok IC Data Japan Kolmogorov-Smirnov

division In Out

N 50 50

Regular parameter average 522 36.6

Standard Deviation 20.13821 18.03622

Absolute value 0.117 0.132

Maximum extreme | Positive number 0.117 0.119
negative numver -0.068 -0.132
Kolmogorov-Smirnov Z 0.760 0.722
Probability of approximate significance 0.610 0.674
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