Example 6.1: Figure 6.3 shows vehicles traveling at constant speeds on a two-lane highway between section x and y with their positions and speeds obtained at an instant of time by photography. An observer located at point x observes the four vehicles passing point x during a period of t sec. the velocities of the vehicles are measured as 45, 45,40, and 30 mph respectively. Calculate the flow, density, time mean speed and space mean speed. [Ans. veh/h, 70.4 veh/mi, 40 mi/h, 39 mi/h]
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Example 6.2: Columns 1, 2, 3 of table 6.1 give data obtained on vehicles on a lane traversing a detection zone as recorded by a presence detector. If the length of the detector zone is 6 ft.:
1. Determine the density on the lane without assuming that the lengths of the vehicles are approximately the same. [Ans. 14.61 veh/mi]
2. Determine the density on the lane assuming the lengths of the vehicles are approximately the same. [Ans. 14.995 veh/mi]
3. Comment on the results. 
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Example 6.3 and 6.4: Let us now use the data shown in table 6.2 (columns 1 and 2) to demonstrate the use of the method of regression analysis in fitting speed and density data to the macroscopic models discussed earlier.
The data in Table 6.2b can also be fitted into the Greenberg model.

[image: ]



Example 6.5: The southbound approach of a signalized intersection caries a flow of 1000 veh/h/ln at a velocity of 50 mph. The duration of the red signal indication for this approach is15 sec. if the saturation flow is 2000 veh/h/ln with a density of 75 veh/ln , the jam density is150 veh/mi, determine the following:
1. The length of the queue at the end of the red phase
2. Speed of backward recovery wave velocity 
3. The maximum queue length.
 [Ans. 169.65 ft., -39.2 ft/sec., 238.45 ft.]























Example 6.6: The volume at a section of a two-lane highway is 1500 veh/h in each direction and the density is about 25 veh/ mi. A large dump truck loaded with soil from an adjacent construction site joins the traffic stream and travels at a speed of 10 mph for a length of 2.5 mi along the upgrade before turning off onto a dump site. Due to the relatively high flow in the opposite direction, it is impossible for any car to pass the truck. Vehicle just behind the truck therefore have to travel at the speed of the truck which results in the formation of a platoon having a density of 100 veh/h and a flow of 1000 veh/ h. Determine how many vehicles will be in the platoon by the time the struck leaves the highway. [Ans. 420 vehicles]
























Example 6.7:  Studies have shown that the traffic flow on a single lane approach to a signalized intersection can be described by the green shield model. If the jam density on the approach is 130 veh/mi, determine the velocity of the stopping wave when the approach signal changes to red if the density of the approach is 45 veh/mi and the space mean speed is 40 mph. At the end of the red interval, what length of the approach upstream from the stop line will be affected if the red interval is 35 sec. [Ans. 1090.7 ft.]


























[bookmark: _GoBack]Example 6.10: A 3 lane Expressway (One Direction) is carrying a total volume of 4050 veh/h when an incident occurs resulting in the closure of two lanes. If it takes 90 minutes to clear the obstruction determine the following:
a) the maximum queue length that will be formed [Ans. 3075 veh.]
b) The total delay [Ans. 4731 h.]
c) The number of vehicles that will be affected by the incident [Ans. 6075 veh.]
d) The average individual delay [Ans. 0.779 h.]
Assume that the capacity of the highway is 2000 veh/h/ln 
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Table 6.1 Data and Solution for Example 6.2

Length of Time Headway Speed of  Time Vehicle Spends

Vehicle,  between Consecutive  Vehicle in Detector Zone

Vehicle # L, (ft) Vehicles (sec) (mi/h) (sec) L/u,

(1) 2) 3) 4 (6) (7)
1 19 55 0.309 0.235
2 19 55 55 0.309 0.235
3 19 45 50 0.340 0.259
4 30 4.0 45 0.544 0.454
5 30 55 48 0.510 0.425
6 30 5.0 45 0.544 0.454
7 19 55 60 0.283 0.215
8 19 55 60 0.283 0.215
9 30 35 45 0.544 0.454
10 19 45 55 0.309 0.235
11 19 5.0 50 0.340 0.259
12 19 85 60 0.283 0.215
13 39.5 6.0 60 0.516 0.448

3 =3115 3 = 60.0 sec 3 =5114 3 =4.103





image3.jpeg
Table 6.2 Speed and Density Observations at a Rural Road

(a) Computations for Example 6.3

Speed, u_ Density, k
(mi/h) y, (veh/mi) x, Xy, x?
532 20 1064.0 400
48.1 27 1298.7 729
448 35 1568.0 1225
40.1 44 1764.4 1,936
373 52 1939.6 2,704
352 58 2041.6 3,364
34.1 60 2046.0 3,600
272 64 1740.8 4,096
20.4 70 1428.0 4,900
175 75 13125 5,625
14.6 82 11972 6,724
13.1 90 1179.0 8,100
112 100 1120.0 10,000
8.0 115 920.0 13,225
3 =404.8 3 =892 3 =20,619.8 3, = 66,628.0
y=2891 x=63.71
(b) Computations for Example 6.4
Speed, u_ Density, k
(mi/h) y, (veh/mi) Ink,x, Xy, x?
532 20 2.995732 159.3730 8.974412
48.1 27 3.295837 158.5298 10.86254
448 35 3.555348 159.2796 12.64050
40.1 44 3.784190 151.746 14.32009
373 52 3.951244 147.3814 15.61233
352 58 4.060443 142.9276 16.48720
34.1 60 4.094344 139.6171 16.76365
272 64 4.158883 113.1216 17.29631
20.4 70 4.248495 86.66929 18.04971
175 75 4.317488 75.55605 18.64071
14.6 82 4.406719 64.33811 19.41917
13.1 90 4.499810 58.94750 20.24828
112 100 4.605170 51.57791 21.20759
8.0 115 4.744932 37.95946 22.51438
3 = 404.8 3, = 56.71864 3 = 1547.024 3, = 233.0369
y=2891 x =4.05
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Figure 6.3 Locations and Speeds of Four Vehicles on a Two-Lane Highway at an Instant of Time




