	CE361 Introduction to Transportation Engineering
	Out:  Friday 26 October 2007

	Instructor Comments on HW7 = Project
	Due:  Monday 5 November 2007


TRAFFIC DATA COLLECTION AND ANALYSIS – SIGNAL TIMING AND DELAY
Dear Consultant:

1. Project management.  (10 points)  Billable hours.  For each work element (problems 2-4) below, record and submit the number of hours that each person devoted to (a) data collection and (b) analysis.
2. Signal timing form.  Observe the traffic signals on Stadium Avenue at University Street and Beering Drive in West Lafayette.
A. (20 points) Complete a Traffic Signal Timing Form with the same format as FTE Table 8.4 for each signal.  Try to enter all the phase durations you observed into the same cell of the form.  For example, in FTE Table 8.4, if you observe G=14, G=15, and G=13 in three successive signal cycles, enter “G=14,15,13” where “G=14” appears in FTE Table 8.4.  In your report, include the day, date, and time(s) of your observations.  

B. (10 points) Is each signal pre-timed or actuated?  How did you decide this? 
Thursday 25 October 2007, 4:50PM, Jon D. Fricker

	Interval
	Beering Drive
	Stadium Avenue

	
	SB
	WB
	WB

	1
	G=19.1,19.0,19.1,19.0
	R=24.1,23.9,24.0,24.0
	R=24.1,23.9,24.0,24.0

	2
	Y=3.9,3.9,3.9,4.0
	
	

	3
	R=41.0,31.0,39.7,31.0
	
	

	4
	
	G=35.2,35.1, 33.9,35.1
	G=35.2,35.1, 33.9,35.1

	5
	
	Y=3.7,3.9,3.9,3.9
	Y=3.7,3.9,3.9,3.9

	6
	
	R=1.0,1.0,1.0,1.0
	R=1.0,1.0,1.0,1.0

	Cycle
	64.0,53.9,62.7,54.0
	63.8,63.9,62.8,64.0
	63.8,63.9,62.8,64.0


If the cycle starts with start of Green on SB Beering, the non-uniform cycle lengths and phase lengths indicate an actuated signal.  Stadium appears to get a Red maximum of 1.0+24.0 seconds and a minimum Green of 34.0 seconds.

Thursday 25 October 2007, 5:10PM, Jon D. Fricker

	Interval
	University Street
	Stadium Avenue

	
	NB LT/TH
	NB RT
	WB
	EB

	1
	G=20.0,20.1,20.2
	G=54.7,55.0,54.5
	R=24.7
	R=58.4

	2
	Y=3.4,3.4,3.3
	
	
	

	3
	R=102.9,102.9,102.8
	
	
	

	4
	
	
	G=30.1
	

	5
	
	Y=3.2,3.0,3.6
	Y=3.3
	

	6
	
	R=68.4,68.4,68.2
	R=68.3
	

	7
	
	
	
	G=34.9

	8
	
	
	
	Y=3.4

	9
	
	
	
	R=28.7

	Cycle
	126.3,126.4,126.3
	126.3,126.4,126.3
	126.4 sec
	126.4 sec.


I know that this is an actuated intersection, but it appears to be pre-timed because peak-period traffic volumes cause each phase to be maxed out.  The lengths of phases and cycles are within measurement error – tenths of seconds.  Interval #9 is a long all-red interval used for a pedestrian walk phase across Stadium.

Thursday 1 November 2007, 4:45PM, Jon D. Fricker
	Interval
	Stadium Avenue
	Northwestern

	
	EB LT
	EB TH
	EB RT
	WB LT
	WB TH/RT
	NB LT
	NB TH/RT
	SB LT
	SB TH/RT

	1
	
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	
	
	

	9
	
	
	
	
	
	
	
	
	

	Cycle
	
	
	
	
	
	
	
	
	


The phases are highly variable.  Some LT phases (esp. WB) are sometimes skipped entirely.  These observations are evidence of an actuated signal.
3. Time Space Diagram.  Regardless of the data you collected for Problem 2, use the data summarized in Table HW7.3 for this problem.
	A. (10 points) Convert the Table HW7.3 data into the formats shown in FTE Tables 8.6 and 8.7.  You will need to provide the street widths and distances along the corridor.  Explain how you estimated these dimensions.

B. (15 points) Create a TSD for though movements from the data.  Ignore phases for turn movements.

C. (10 points) What range of legal speeds, if any, will enable a driver to travel along EB or WB Stadium Avenue without ever being stopped by a red light at any of the three intersections?  (You can choose EB or WB – not both.)  Show the max and min green wave speed trajectories on your TSD and show your calculations clearly.
D. (10 points)  If the master controller is at Northwestern Avenue, what is the green offset for WB/EB green at University?  How would you change the offset at University to improve the green 
	Table HW7.3  Signal Timing Data for Stadium Avenue
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wave along Stadium?
A. I used the Tippecanoe County GIS (http://gis.tippecanoe.in.gov/public/) and runstoppable.com to estimate distances between the intersections:  It is 0.14 mi or 740 feet from Northwestern to University and 0.13 mi or 692 feet between University and Beering.  Using the County GIS,  I measured the distances between stopbars to be 85 ft at Beering, 104 ft at University, and 134 ft at Northwestern.
	Table 8.6  Summary of data for Acorn Avenue

	Cross street
	G+Y
	Red
	Cycle
	Green Offset

	Northwestern (master)
	58 sec.
	72 sec.
	130 sec.
	0 sec.

	University
	63 sec.
	67 sec.
	130 sec.
	40 sec.

	Beering
	36 sec.
	29 sec.
	65 sec.
	7 and 72 sec.


	Table 8.7  Event coordinates for Acorn Avenue Time Space Diagram

	Approach
	Dist.
	G1
	R1
	G2
	R2
	G3
	R3

	WB at Northwestern
	0
	0
	58
	130
	188
	260
	318

	EB at Northwestern
	134
	0
	58
	130
	188
	260
	318

	WB at University
	740
	40
	103
	170
	233
	300
	363

	EB at University
	845
	40
	103
	170
	233
	300
	363

	WB at Beering
	1432
	7
	43
	72
	108
	137
	173

	EB at Beering
	1517
	7
	43
	72
	108
	137
	173

	B. See the Time-Space Diagram at the right.  Red marker was used to fill in the red phase bars.
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30 v W We

1GOOJ /{ wiad WO
Ex & S p  —
1400~l\ @F’f L L . . | . ° ,%::)‘_/‘:\:Q,
=/ s
__ 1200 |
3 I\/
£ 1000 ——
3 = h ./ ' * * . . . .
= 800 ¢ ‘A % . : ; A : : 23
© [
% 600 -/
a Y
400 A
/) |
200 {/— |
N Y 5(\}“3;) p @ * . ° @ .
0 - \/ ’ * {\ ¢ . . - .
0%0min 100  wweD 200 300 400 Fa

Time (seconds)






C.  When drawing vehicle trajectories, watch out for errors of the sort illustrated in FTE Figure 8.15.  

· Draw a WB 30 mph line (44.1 ft/sec) from (0,0) to stop bar at Beering Drive (x=1432 ft).  
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=32.5 seconds.  This line passes through the first red bar at University Street.  A line drawn from (0,0) through the next start of Green at University also passes through Green at Beering, with a speed of 
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= 18.5 fps = 12.6 mph.  This is the maximum legal WB green wave speed.  
· Draw an EB 30 mph line (44.1 ft/sec) from (40,1517) at Beering Drive to stop bar at  Northwestern (x=134 ft).  
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=31.4 seconds.  This line passes through the first red bar at University Street.  A line drawn from (40,1517) through the start of Green at Northwestern (134,130) also passes through Green at University, with a speed of 
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= 11.2 fps = 7.6 mph.  This is the maximum legal EB green wave speed.
D. The first WB vehicle through Northwestern (0,0) can catch the start of Green at University (40,740) and early Green at Beering by maintaining a speed of no more than 
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=18.5 fps = 12.6 mph.  WB vehicles through Northwestern later in the first green can catch all three of those WB Greens at speeds up to WB max = 69.6 mph.  The Green Offset is now 40 seconds at University Street.  Reducing the offset will not help WB vehicles much, because of the offset at Beering for the second full Green there.  At the present offset, the first EB vehicle through Beering (7,1517) can catch the start of Green at Northwestern (130,134) at a speed of 
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= 11.2 fps = 7.6 mph.  Reducing the offset at University may help EB vehicles that cross Northwestern later in the Green, but it won’t help the earlier vehicles.  No change is necessary, although delay can probably be reduced a little with some careful changes in the offset.
4. (25 points) Average Stopped Delay.  For each approach (all lanes combined) at Stadium Avenue and Beering Drive, estimate average stopped delay using the method shown in FTE Figure 8.18.

	INTERSECTION CONTROL DELAY WORKSHEET

	Analyst:  jdf w/ KMF
	Stadium Avenue

	Fri 2 Nov 2007
	Beering Drive
	

	5:58-6:08PM
	Each of 3 approaches

	57 degrees, sun
	All lanes
	

	City of West Lafayette
	Area type: urban

	
	
	
	
	
	

	EB
	seconds
	

	min
	0
	15
	30
	45
	

	1758
	3
	0
	0
	0
	

	1759
	2
	0
	0
	0
	

	1800
	0
	0
	0
	2
	

	1801
	0
	0
	0
	3
	

	1802
	0
	0
	0
	2
	

	1803
	0
	0
	0
	2
	

	1804
	4
	0
	0
	0
	

	1805
	2
	0
	0
	1
	

	1806
	2
	0
	0
	0
	

	1807
	2
	0
	0
	0
	

	Totals:
	15
	0
	0
	10
	

	sum Vs=
	25
	V =
	72
	5.2
	avg delay

	
	
	
	
	
	

	WB
	seconds
	

	min
	0
	15
	30
	45
	

	1758
	4
	2
	0
	0
	

	1759
	0
	0
	0
	3
	

	1800
	1
	0
	0
	0
	

	1801
	0
	1
	0
	7
	

	1802
	3
	2
	1
	1
	

	1803
	1
	2
	0
	3
	

	1804
	5
	2
	0
	0
	

	1805
	0
	0
	0
	4
	

	1806
	5
	3
	3
	0
	

	1807
	0
	0
	0
	1
	

	Totals:
	19
	12
	4
	19
	

	sum Vs=
	54
	V =
	72
	11.3
	avg delay

	
	
	
	
	
	

	SB
	seconds
	

	min
	0
	15
	30
	45
	

	1758
	0
	2
	4
	0
	

	1759
	0
	1
	3
	0
	

	1800
	0
	0
	0
	0
	

	1801
	1
	3
	0
	0
	

	1802
	0
	1
	2
	0
	

	1803
	0
	0
	0
	0
	

	1804
	0
	3
	6
	0
	

	1805
	0
	1
	0
	0
	

	1806
	0
	0
	2
	3
	

	1807
	0
	1
	5
	5
	

	Totals:
	1
	12
	22
	8
	

	sum Vs=
	43
	V =
	48
	13.4
	avg delay

	
	
	
	
	
	

	Observation:
	
	
	
	

	Only significant delay was to WB LT vehicles facing EB flow.


5. (10 points)  Individual effort rating for group members.  Rate your team members.  Sign your name.

If you did not submit a rating form, you could not get credit for this task.
_1255950401.unknown

_1255950954.unknown

_1255951268.unknown

_1255536635.unknown

_1255950099.unknown

_1255536033.unknown

