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ABSTRACT

PURPOSES : This study evaluated the feasibility of implementing protected-permissive left-turn (PPLT) signals at three-leg signalized
intersections.

METHODS : A three-leg signalized intersection with permissive left-turn was first selected. A VISSIM simulation model was constructed
using data collected from the test site. The VISSIM network was calibrated by adjusting related parameter values in order to minimize the
difference between the simulated and surveyed critical gap. The calibrated network was validated by the number of waiting left-turning
vehicles per cycle. Finally, the mobility and safety measures were extracted from simulation runs in which permissive, protected left turns as
well as PPLTs were realized based on diverse traffic volume scenarios.

RESULTS : The mobility-related measures of effectiveness (MOEs) of the case with PPLT outperformed the other two left-turn treatment
scenarios. In particular, the average waiting time per cycle for the left-turn vehicles in the case with PPLT was reduced by 30 s. The safety-
related MOEs of the case with PPLT were somewhat higher than those in the case with protected left-turns and much higher than those in the
case with permissive left-turns.

CONCLUSIONS : Based on the mobility- and safety-related MOEs generated from the VISSIM simulation runs, the use of PPLT
seems to be feasible at three-leg signalized intersections where the left-turn is permissive and a pedestrian signal exists at the
conflicting approach. However, in order to use the PPLT in earnest, it is necessary to revise the road traffic act, traffic signs, and
related manuals.
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Table 1. Volume Warrant for Protected Left=Turn

Complicting Left—turn volumes(veh/h)
through
traffic volumes Two-lane | Three—lane | Four—lane
(veh/h) approach® | approach | approach
400 260 300 320
500 210 250 270
600 160 210 230
700 120 180 200
800 90 150 170
900 120 140
1,000 110 120
1,100 90 110
1,200 70 100
1,300 60 80
1,400 50 70
1,500 60
1,600 50
1,700 50
1,800 40

Note: conflicting approach of left—turn traffic
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Table 2. Volume Warrant for Protected Left—=Turn

No. of conflicting Product of Left—turn
through lane volumes(veh?/h) volume(veh/h)

1 50,000 veh*/h

2 100,000 veh?’/h  [Maximum 90 veh/h

3 150,000 veh’/h
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Table 3. Criteria for Sight Distance by Speeds

Speeds(mph) Sight distances(feet)
25 160
30 220
35 280
40 350
45 440
50 530
55 630
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Table 4. Volume Warrants for Permissive Left—turn

and PPLT
Conflicting Left-turn volumes (veh/h)
through 1 Conflicting 2 Conflicting 3 Conflicting
traffic through lane through lane through lane
50 240 920 220 880 180 740
100 240 920 220 880 180 720
200 220 880 200 860 160 700
300 200 820 180 780 140 680
400 180 640 160 620 120 540
500 160 | 520 | 160 |520| 120 | 500
600 140 440 120 420 100 360
700 140 400 120 400 100 320
800 120 360 100 340 80 300
900 120 | 340 | 100 | 320 80 280
1,000 100 280 80 260 60 240
1,100 80 280 60 260 40 220
1,200 80 260 60 220 40 200
1,300 60 220 40 200 40 160
1,400 60 220 40 200 40 140
1,500 40 200 40 180 40 140
1,600 20 200 20 180 20 140
1,700 20 180 20 160 20 120
1,800 20 180 20 160 20 120
1,900 20 160 20 140 20 100
2,000 20 160 20 140 20 100
2,100 0 140 0 120 0 80
2,200 0 120 0 100 0 60
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Table 5. Volume Scenarios (veh/hour)

T EB Volume WB Volume NB Volume
ypes
Total | Through|Right| Total | Through| Left | Total | Left |Right
volume from | o7 | 789 | 108 | 783 | 698 | 90 | 217 | 83 | 134
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Table 6. Result of Wilcoxon Signed Rank Test

Tyeps Protected Left—turn vs. PPLT
Z-value -2.023
P-vale 0.043
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Fig. 11 Traffic Sign for Protected—Permissive Left-Turn
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