Problem 4: Clifton Country Road

The intersection of Clifton Country Road and Route 146 (Intersection D) is the most complex, busiest, and largest in the network. Figure 13 shows an aerial photograph of the site. (North is toward the top.) 
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The main question at this intersection will be: are geometric changes and/or adjustments in signal timing needed to accommodate the site-generated traffic? Since a lot of the site-generated traffic will be going to and from I-87, the signal timings will have to change. (The actuated controller will take care of that for the most part.) But geometric changes might be needed as well. In the process of answering these questions, we can use this intersection to illustrate a number of analysis issues. 

As you can see in Figure 14, the intersection’s eastbound approach is five lanes wide (left, triple through, and signalized right). The westbound approach is also five lanes wide (double left, double through, and free right). The southbound approach has three lanes (left, left/through, and right/through) while the northbound approach has four (double left, through, and free right). The eastbound left turn bay is about 150 feet long.  The westbound left turn bay is about 400 feet long so it can accommodate heavy volumes coming from I-87.  On the southbound approach, there’s space to store about 10 cars per lane before you reach the upstream intersection with Old Route 146. On the northbound approach, you can store about 20 cars per lane before you reach the first side road intersection. 

As you can tell from the overview of the network we presented in the introduction, there are large shopping plazas both north and south of the intersection.  The road to the north ends in a shopping center parking lot while the one to the south threads its way between the Clifton Park Center shopping mall on the east and the Shopper’s World shopping center on the west. 

About a tenth of a mile east of the intersection is a freeway interchange with I-87 (Intersection E). That location will be the focal point of Problem 5. To the west is Maxell Drive (Intersection A) that was the focal point of Problem 1.

Base Case Phasing and Volumes
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The signal control is fully-actuated. Figure 15 shows the phasing. Phases 1-3 are for the east-west flows. (The first phase is often skipped because the eastbound left turning volumes are small.) Phases 4-5 are for the north-south movements (except that Phase 4 has a protected green for the eastbound right). 

[image: image4.wmf]Cycle

Condition

Length

Metric

L

T

R

Tot

L

T

R

Tot

L

T

R

Tot

L

T

R

Tot

OA

Delay

34.5

28.6

10.2

25.6

31.3

21.0

12.9

23.4

33.1

32.0

33.2

33.0

32.3

32.0

25.9

Dataset 32

AM

82.0

v/c ratio

0.03

0.81

0.24

-

0.53

0.73

-

-

0.41

0.20

0.34

-

0.40

-

-

Base Case

95-Queue

0.2

15.6

5.3

-

6.9

20.0

-

-

4.4

2.2

3.2

-

4.4

-

-

Queue

0.1

8.3

2.6

-

3.5

11.0

-

-

2.1

1.1

1.6

-

2.2

-

-

Delay

34.5

22.5

10.2

20.5

30.9

19.6

12.9

22.2

33.2

32.0

33.2

33.0

32.3

32.0

23.4

Dataset 33

AM

82.0

v/c ratio

0.03

0.57

0.24

-

0.51

0.68

-

-

0.42

0.20

0.34

-

0.40

-

-

No Lane Utilization

95-Queue

0.2

13.1

5.3

-

6.9

19.1

-

-

4.4

2.2

3.2

-

4.4

-

-

Queue

0.1

6.8

2.6

-

3.4

10.4

-

-

2.2

1.1

1.6

-

2.2

-

-

1.00

0.67

1.00

-

0.91

0.88

1.00

-

0.97

1.00

1.00

-

1.00

-

Time 

Period

Observed Lane Utilizations

0.95

1.2

31.2

0.21

2.5

1.2

SB

31.2

0.21

2.5

EB

WB

NB

The intersecting volumes are generally high.  Figure 16 shows the AM and PM peak hour flows for the base case. No standing queues exist at the end of the peak hour. The largest volumes are on the eastbound and westbound approaches.  The westbound through volume is generally the largest, as I-87 generates a lot of traffic.  The eastbound through is also quite large due to traffic going toward I-87.  The volumes on the north and southbound approaches are relatively small in the AM peak and much larger in the PM peak.  This is because of shopping center-related traffic. 

Analysis Plans

As we illustrate the traffic impact assessment, we’re going to explore a number of issues at this intersection, as Table 1 indicated in the introduction. The intersection lends itself to consideration of time periods, relationships among HCM methodologies, consideration of times to use other tools, interpretation of results, etc. As we found with the Moe Road analysis, lane utilization will again be important. We’ll look at that in the context of the AM Existing conditions. In addition, we’re going to examine lane groups, and lost times. In the case of the PM Existing conditions, we’ll also look at issues of queue spillback, the feasibility of solutions identified, demand versus volume, and right turns on red. In the PM With condition, we have issues of feedback (in terms of design), the impacts of various assumptions about the future conditions, and the tie between geometric changes and intersection performance.

We’re going to talk about general modeling issues first, topics like lane groups, lost time, time periods to analyze, and chapter relationships. Then we’ll focus on the AM Existing condition and look at lane utilization, coordination, and lane grouping. We’ll then turn our attention to the PM Existing condition and examine queue spillback, right-turns-on-red, and demand versus volume.  Finally, we’ll look at the PM With condition and explore issues related to our assumptions about future conditions, geometric changes, and feedback. 

Overarching Issues

Several overarching issues relate to this intersection. There are some things to discuss before turning to the main purpose of the case study: seeing how to mitigate the impacts from the site-generated traffic. 

The first relates to how many time periods we should analyze. That is, what time periods should be considered in examining the intersection’s performance? The answer is “several” or “many.” Clearly, the AM and PM peak hours should be examined. The intersection is part of a major east-west arterial, next to a major freeway interchange. However, the Saturday shopping peak should be examined as well. The intersection is adjacent to three major shopping centers. 

We also need to think about whether there’s a “peak hour of the generator” that’s different from all three of these, or a peak traffic condition that relates to this specific intersection. For example, we might want to examine the conditions on Friday afternoon peak hour when the shopping volumes are heavier than they are during the rest of the week. Moreover, we might want to do a separate analysis of the intersection for the Friday afternoon and Saturday midday conditions during the November-December holiday shopping season. The three adjacent shopping centers see a significant growth in patronage during that timeframe. In fact, queues for the westbound left turn can reach as far as the bridges under I-87! It’s not so much that the intersection should be designed to accommodate those flows, but rather that we should be prepared to say what it’s performance is like during those time periods and be able to say how many hours during the year the intersection will be in that condition.

This intersection is also a bit difficult to analyze in an “isolated” fashion. It’s not that it can’t be done, but rather that care is needed. The most important reason is that there are queues on the southbound, northbound, and westbound approaches that can spill back into other facilities. We’re going to have to analyze those facilities along with the Clifton Country Road intersection to make sure that we’ve taken into account those impacts in the results we present. 

To treat the problem in this more systematic manner, we need to do an unsignalized intersection analysis at the two-way stop controlled intersection just to the north (you can see it in the aerial photograph). We should also do an analysis of the all-way stop controlled intersection beyond that. We should also look at the two-way stop controlled intersection to the south. This means doing analyses based on Chapter 16 and Chapter 17 simultaneously. 

In doing this, we also have to be careful to account for some of the “creative driver behavior” that you observe. For example, when the westbound left turn bays get congested, drivers that want to go south turn right instead, go north to the TWSC intersection at Old Route 146 and then make a U-turn so they can again be headed south. They know the southbound approach will get a green before the next time the westbound left-turn does. That adds traffic to the Old Route 146 intersection and lengthens the queue on the southbound approach. 

If you’re absorbing what’s been said, it should be apparent that this intersection is an instance where we might want to use “other analysis methods”. We might want to use a “network” analysis package that can simultaneously look at the performance of all the intersections we’ve discussed. 

Problem 4a: Clifton Country Road - AM Existing Conditions 
The AM Existing conditions are well suited for looking at three issues: lane utilization, coordination, and lane group definitions. As you’ll quickly deduce, these issues have to be considered in all the other time periods as well. We’re using the AM Existing condition to provide numerical results.

Lane Utilization. Lane utilization is an important issue on all four approaches. In the case of the eastbound approach, the I-87 southbound on ramp is immediately downstream of the intersection. People tend to use the right-hand-most through lane far more than the other two. (There’s a secondary impact in that people who wan to turn right can’t get into the auxiliary right-turn lane because the long queue blocks access.) For the westbound approach, the double-left has unbalanced lane use. The innermost lane is sometimes blocked by the outer one. Traffic tends to use the outer lane because it leads to the Shoppers World plaza and some convenience stores. In the case of the northbound approach, the double-left might have unbalanced lane use but it doesn’t. The right-most lane leads to stores on the north side of Route 146 just west of the intersection but there are also people who want to continue west, so both lanes see substantial use.  For the southbound approach, it’s not so much that the lane use is unbalanced, but the lane use designations are complex (left, left-through, and through-right). We’re going to study that approach separately.
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Table 24 shows the differences between including and not including lane utilization. (The utilization values employed by movement are shown in the bottom line of the table.) Here you can see the Dataset 32 (the base case) and Dataset 33 (“no lane utilization”). You can see that the impact is substantial for the eastbound throughs. With the lane utilization included, that movement has a delay of 28.6 seconds per vehicle. Without it, the delay is only 22.5 seconds per vehicle. That’s a 27% difference. 

The differences for the other movements aren’t as remarkable because the lane utilization values are closer to the defaults. (Those defaults are 1.0 for single lanes and 0.95 for double lanes.) In fact, you can see that in the case of the northbound left, the delay in the base case is actually lower than in the “no utilization” situation because the observed lane utilization is higher (0.97) than would have been assumed by default (0.97). 

Coordination. Since this intersection is part of a network, it’s natural to ask whether coordination would be useful. The answer is yes, for the eastbound approach. (The westbound approach has traffic coming from both southbound and northbound off-ramps as well as Route 146, so coordination wouldn’t be as useful there.)
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Table 25 shows that if the eastbound arrival type were to change from 3 (Dataset 32) to 5 (Dataset 34), the average delay would drop from 28.6 to 20.1 seconds per vehicle for the eastbound throughs and from 10.2 to 2.4 seconds per vehicle for the eastbound rights. Those are decreases of 30% and 76% respectively. Similarly, the average queues for the through lanes would drop from 8.3 to 7.5 vehicles and the 95th percentile queue length would drop from 15.6 to 14.2 vehicles. For fun, if we assume the coordination is worse than random arrivals, say arrival type 1 (Dataset 35), the average delays for the throughs rise from 28.6 to 37.1 seconds per vehicle (for the rights, it’s an increase from 10.2 to 18.0 seconds per vehicle). The queue lengths increase as well.   

Lane Group Definitions. In most analyses, it’s easy to correctly define the lane groups. In the case of Moe Road, for example, there are left-turn lanes, through lanes, and through-and-right lanes. On the eastbound and westbound approaches, we considered the through lane and the through-and-right lane to be a two-lane “through-and-right group”. Implicitly, in these latter situations, we’re assuming that 1) the right turning vehicles are in the right-most lane and 2) the through traffic distributes itself between the right-most lane and the next inner lane to balance the per-lane flow rates. 

The HCM is capable of analyzing many different lane groupings: exclusive lefts (one, two, three, etc. lanes), shared left-and-through lanes, through lanes, shared right-and-through lanes, exclusive rights, etc. But it doesn’t do lane-by-lane analyses and there are some lane groups that it doesn’t accommodate easily. One of those is on the southbound approach.

The southbound approach has the following lane configuration: left, left-and-through, and through-and-right. The HCM doesn’t provide for an exclusive left turn lane in conjunction with a left-and-through lane. That means you have to decide how this approach should be modeled. You have to satisfy two criteria. First, the innermost lane sees as much use as the center lane and the outermost lane sees very little use. Second, the queue lengths on the innermost lane and center lane are about balanced. 
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We compared and contrasted three ways to represent the southbound approach. In Dataset 32, the base case (which we think is the best), we’re assuming the innermost lanes are used only for left turns and the outermost lane is used for throughs and rights. That’s the first condition shown in Table 26. This simplification isn’t a major misrepresentation of the way in which the approach works, but it is a simplification. There are vehicles going through that use the middle lane. That option produces equal delays for the lefts and the throughs and rights, and the queue length estimates (average and 95th percentile) for the left-turning lanes are double those of the through-and-right lane. That’s consistent with the field observations. 

You can also group all the movements together and have a generic 3-lane approach (Dataset 36). That produces the “Single SB Group” results shown in Table 26. The results aren’t significantly different from those in the base case, but the distinction is lost between the innermost two lanes and the outer lane.

You could also create a scenario that looks like it should match what’s in the field: a single left-turn lane, two lanes assigned partially to through movements, and shared lefts and rights (Dataset 37). The curious thing is that this produces a result that’s very different from the base case. You can see that in the third scenario in the table. The delays for the southbound left are quite large, 49.9 seconds per vehicle, and the queue length values are two-and-a-half times those of the base case. It seems that in this case, defining the lane grouping that way doesn’t match the field conditions. 

It’s not that we’ve found the “right” way to treat the approach. Rather, we’ve identified a way to model the situation that matches the behavior that’s been observed in the field. In this case, the base case or the single SB lane group seems best. 

Problem 4b: Clifton Country Road - PM Existing Conditions 
There are many issues that we could examine based on the PM Existing conditions. A few of them are lane utilization, coordination, lane groups, lost time, critical movements, signal timing, and queue length. But we’ve looked at most of those issues before. One we haven’t examined is lost time and another we’ve not yet considered is right turns on red. We’re going to use the PM Existing condition to look at these two issues as well as the difference between demand and volume. We’re going to look at lost time and demand versus volume first and save the right turn on red discussion for last.

Lost Time. Lost time is the seconds of green that go unutilized because it takes the lead vehicles a little while to get going. The HCM default is 2 seconds. Sometimes, it takes longer. Often, it’s because of the intersection’s geometry. In this case, the northbound and southbound approaches have a slightly longer lost time. They’re both on an upgrade and the geometry of the left turn moves is complicated. It takes the discharging queues a short while to get organized before vehicles start to flow smoothly. Increasing the start-up lost time, say to 3 seconds, which is what we’ve assumed, let’s us account for that fact. 

At the end of the green, you also have to specify the “extension of effective green.” This is the number of seconds, after the light goes yellow, that vehicles are still entering the intersection. The HCM assumes 2 seconds. Effectively, the HCM is assuming that the time you specify as the green and the amount of effective green time available to the vehicles is the same. The ideas are different, but the numbers are the same. If you have a green that’s 20 seconds long, and a yellow that’s 3 seconds long, then the lost start up time means that vehicles are moving only during 18 of the 20 seconds of green. You’ve lost 2 seconds. On the other hand, if you assume a green time extension of 2 seconds, then vehicles are still entering the intersection for 2 of the 3 seconds of yellow. So you’ve gained back the two seconds of lost time. 

In our case, by assuming the start-up lost time is 3 seconds and leaving the extension of green unchanged at 2 seconds, we’re assuming that the amount of effective green available to the northbound and southbound flows is one second shorter than the green time we assign. If the green time is 20 seconds, then subtracting 3 and adding back 2 means we have 19 seconds of effective green.

Demand vs Volume. You always have to be careful to remember that when you collect turning volumes in the field, you’re getting the “output” from the intersection, not the “input.” You’re counting the vehicles that have been “processed” by the intersection, not those that queued up to be processed. The counts you collect are “volumes”. The arrivals are “demand.” In many cases, congested intersections have demand/volume ratios greater than 1.0 during the peak hour. That is, the arriving demands are greater than the intersection can handle. Queues begin to form and grow while the D/C ratio is greater than 1.0. They only begin to dissipate when the D/C ratio becomes less than 1.0.

In Table 27, we see the base case (Dataset 38) results for the PM Existing conditions. The delays range from 12.4 to 64.7 seconds per vehicle, the queues reach up to 11.3 vehicles on average, and 20.5 vehicles at the 95th percentile, and the v/c ratios are 0.40 to 0.98. Four of the v/c ratios are 0.80 or above.
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What we see is an intersection that is near capacity. Not all of the approaches have v/c ratios at or greater than 1.0, but a number of them have specific movements that are close. It’s possible that on some days, this intersection is over capacity. Demand probably does exceed capacity, and there are queues that form.  When we examine the PM With condition, we need to be prepared to check for D/C ratios greater than one, and take appropriate actions.

Right Turns on Red. You may not have noticed, but in all of the datasets for the Clifton Country Road intersection we’ve assumed there are a substantial right turns on red (RTOR) for the eastbound, westbound, and northbound approaches. (You can click here to open any one of the datasets.) Each of these three approaches has an auxiliary right turn lane. The one difference among them is that the eastbound right turn lane is quite short and it’s often difficult to make a RTOR because the lane is blocked or the westbound lefts are turning or the southbound throughs are in motion. 
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Table 28 shows you the difference in predicted performance between the base case PM Existing condition and a more conservative condition involving downward adjustments to the RTOR values. You can click here to see Dataset 38 (2002 PM base case) or Dataset 39 (downward adjusted RTOR) datasets. Compared with Table 27, we’ve added three columns that show you the RTOR values being employed for the eastbound, westbound, and northbound approaches. For the eastbound approach we’re assuming 10% of the right turning vehicles turn on red. For the westbound approach we’re assuming all of them turn on red since there is a separate right turn auxiliary lane and there’s not much opposing traffic. (There’s never a queue in that lane.) For the northbound approach, we’re assuming that as many vehicles turn right during phases 1 and 2 as there are westbound lefts in a single lane (550/2) and that 10% of the total northbound rights turn right during other times when the light is red northbound. (550/2+0.1*508 = 326).

Notice that we can drop the EB and WB RTOR values to zero and the intersection still functions well. Neither of these right turns has catastrophic increases in delay. The eastbound right turn delay grows from 14.0 to 14.5 seconds per vehicle. The westbound delay grows from 13.1 to 16.3 seconds per vehicle. There is an implicit assumption in the base case that these auxiliary lanes are reachable, which means that the length of the eastbound lane has to be 10-20 cars long for it to be reachable 50-95% of the time and the westbound lane has to be 10-19 cars long. 

For the northbound approach, however, you can’t drop the RTOR value to zero without creating LOS F. In fact, the smallest feasible RTOR value is about 297 vehicles. That means, of the 508 northbound right turns, 58% of them (297/508) have to be able to make a RTOR to make the intersection work. (That is about the way the intersection operates presently. No standing queue exists in that lane.) 

Problem 4c: Clifton Country Road - PM With vs Without Conditions 
It’s in the comparison of the “with” versus “without” conditions for the future design year that the traffic impact assessment finds its main emphasis. What network enhancements are required to accommodate the “without” conditions? Nominally, those improvements are the responsibility of the owning and operating agency. It’s the differences between the “without” and the “with” condition that are traceable to the development. 

At the Clifton Country Road intersection we can look at this “without” versus “with” comparison in the context of the PM peak, one of the major times when the impacts occur. Table 29 presents the intersecting volumes for three conditions. The Year 2004 volumes without the site (2004 PM W/O), the percentage distribution of outgoing traffic (eastbound) and incoming traffic (westbound through, northbound left, southbound right), the site generated traffic (vehicles per hour), the Year 2004 With Conditions and the Year 2004 With conditions with 30% more site generated traffic. We’re going to use each of the three intersecting volume conditions in our analysis.
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Without. In the PM Without condition, the interesting issue is the intersection’s performance. This situation sets the standard against which the PM With condition is compared. In Table 30 we see the performance of the intersection under four conditions: PM Without (Dataset 40), a PM With condition in which the site-generated flows are at their expected values (Dataset 41), a PM With condition in which the site-generated traffic is 30% greater than those expected values (Dataset 42), and a PM With condition in which intersection enhancements have been made to improve the facility’s performance (Dataset 43).

In the PM Without condition we see that the delays are substantial. They range from 13.7 to 62 seconds per vehicle, with many being above 50. The overall average delay is 56.2 seconds per vehicle. The average queue lengths are predominantly around 8-12 vehicles and the 95th percentile queue lengths range up to 21 vehicles. Five of the v/c ratios are 0.80 or above. This intersection is busy.
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With.  The “With” condition makes the situation “worse.” Delays are higher (the average delay is higher by 10 seconds per vehicle), v/c ratios are higher, and queues are longer. There’s no question that the site-generated traffic has an impact. 

We decided to explore the impacts even further by examining a situation where the site-generated traffic was 30% greater than it was projected to be. That scenario is presented third. One movement (the eastbound through) now has a v/c greater than 1.0, several movements are at LOS E and the overall intersection level of delay is 51 seconds per vehicle. 

Mitigation.  The next question is: what can be done to mitigate this impact? Adding lanes is the usual, simple solution. But at this intersection, that would be difficult. Reconstruction would be expensive and disruptive. We decided to explore other options. Look at Dataset 42 to see the analysis of the PM With condition plus 30% higher traffic and the poorer performance. Dataset 43 contains the analysis of the dataset in the enhanced condition.  Results from these two analyses are shown in Table 30.

The differences derive from three sources. First, we assumed that coordination would be introduced for the eastbound flows. We changed the arrival type from 3 to 5 for the eastbound through and right. 

We thought about decreasing the unit extension from 3 seconds (the default) to 2, which the HCM predicts will reduce delays, but decided against it. In the field, such reductions often produce in premature phase terminations, which actually increase delay instead of decreasing it.

We also debated reducing the start-up lost time from 3.0 to 2.0 seconds for the northbound and southbound approaches, but failed to see how the change could be defended without reconstructing the intersection.

We did consider increasing the cycle length beyond 108 seconds, but decided against it. It doesn’t help that much. Instead, we decided to reduce the cycle time. (See later text.)

The more substantial change was to the lane utilization coefficients. We assumed they were all at default values. This is because the site-generated traffic is all going straight-ahead (not getting onto I-87, so the lane utilization will be better than the condition we originally observed in the field. The lower v/c ratio eastbound and made it possible to remove green time from phase three and shorten the cycle length. It also made it possible to add time to phase 5. The end result is an intersection that is at LOS D or better for all movements, even under the 30% higher site-generated traffic conditions. That’s a substantial improvement and it illustrates the value of carefully “organizing” the flows, if it’s possible. 

Discussion

This problem has explored a number capacity modeling issues in the context of the Clifton Country Road intersection. Consistent with Table 1, we examined time periods, the relationships among HCM methodologies, consideration of times to use other tools, interpretation of results, etc. As we found with the Moe Road analysis, lane utilization will again be important. We looked at that in the context of the AM Existing conditions. In addition, we examined lane groups, and lost times. In the case of the PM Existing conditions we explored issues of queue spillback, the feasibility of solutions identified, demand versus volume, and right turns on red. In the PM With condition, we focused on feedback (in terms of design), the impacts of various assumptions about the future conditions, and the tie between geometric changes and intersection performance.

�Figure 15. Clifton Country Road Signal Phasing 
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Figure 16. Clifton Country Road Intersection Volumes for the existing AM & PM peak hours
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Figure 14.  Clifton Country Road and Route 146 intersection configuration





Table 24.  Clifton Country Road Effects of Lane Utilization
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Table 25. Clifton Country Road Impacts of Coordination on the Eastbound Approach
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Table 26.  Clifton Country Road Effects of Lane Group Treatments for the Southbound Approach � EMBED Excel.Sheet.8  ���
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Figure 13. Clifton Country Road Aerial Photograph








Table 27. Clifton Country Road PM Existing Base Case Conditions
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Table 28. Clifton Country Road Effects of RTOR
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Table 30. Clifton Country Road Scenario Investigations - Without and With Site-Generated Traffic
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Table 29. Clifton Country Road - Year 2004 Without and With Intersecting Volumes
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Clifton Country Road – Problem 4
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Sheet1

				Time Period		Cycle		RTOR								EB								WB								NB								SB

		Condition				Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

														Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		25.9

		Dataset 32		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

		Base Case												95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

														Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

														Delay		34.5		20.1		2.4		17.2		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		22.6

		Dataset 34		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

		Arrival Type 5												95-Queue		0.2		14.2		1.7		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

		EBT&R												Queue		0.1		7.5		0.8		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

														Delay		34.5		37.1		18.0		33.9		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		29.1

		Dataset 35		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

		Arrival Type 1												95-Queue		0.2		16.5		8.1		-		6.9		20.0		-		-		4.4		2.2		8.9		-		4.4		2.5				-		-

		EBT&R												Queue		0.1		8.8		4.1		-		3.5		11.0		-		-		2.1		1.1		4.5		-		2.2		1.2				-		-
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Sheet1

				Time Period		Cycle		RTOR								EB								WB								NB								SB

		Condition				Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

														Delay		41.8		50.4		14.0		40.9		52.3		20.4		13.1		32.4		37.3		50.5		54.7		45.5		53.2		35.7				48.5		39.9

		Dataset 38		PM		84.0		37		257		326		v/c ratio		0.40		0.97		0.45		-		0.92		0.69		-		-		0.69		0.81		0.82		-		0.91		0.60				-		-

		Base Case												95-Queue		1.8		20.0		11.4		-		16.7		18.9		-		-		9.0		12.5		10.6		-		14.5		8.9				-		-

														Queue		0.9		10.9		5.9		-		9.0		10.3		-		-		4.6		6.5		5.5		-		7.7		4.5				-		-

														Delay		41.8		50.4		14.5		40.3		52.3		20.4		16.3		30.0		37.3		50.5		79.7		52.7		53.2		35.7				48.5		39.7

		Dataset 39		PM		85.0		0		0		297		v/c ratio		0.40		0.97		0.50		-		0.92		0.69		0.39		-		0.69		0.81		0.95		-		0.91		0.60				-		-

		Downward												95-Queue		1.8		20.0		13.0		-		16.7		18.9		9.1		-		9.0		12.5		13.9		-		14.5		8.9				-		-

		Adjusted RTOR												Queue		0.9		10.9		6.8		-		9.0		10.3		4.6		-		4.6		6.5		7.3		-		7.7		4.5				-		-
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Sheet1

				Cycle		RTOR								EB								WB								NB								SB

		Condition		Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

		Dataset 40										Delay		48.8		55.3		15.6		45.0		55.6		21.4		13.7		34.3		41.8		56.6		60.3		50.8		62.0		40.6				56.2		44.0

				95.0		39		267		340		v/c ratio		0.46		0.98		0.47		-		0.92		0.69		-		-		0.70		0.83		0.83		-		0.93		0.63				-		-

		Without										95-Queue		2.1		22.9		13.1		-		19.0		21.3		-		-		10.4		14.6		12.2		-		17.1		10.5				-		-

												Queue		1.0		12.7		6.9		-		10.3		11.8		-		-		5.4		7.7		6.3		-		9.2		5.4				-		-

		Dataset 41										Delay		51.0		63.6		16.9		51.3		65.2		25.8		15.2		39.6		50.0		60.7		64.0		56.3		67.2		45.6				61.3		49.5

				107.0		43		267		340		v/c ratio		0.38		1.00		0.50		-		0.95		0.76		-		-		0.77		0.83		0.83		-		0.94		0.63				-		-

		With Condition										95-Queue		2.5		28.1		16.1		-		21.4		27.4		-		-		13.3		16.0		13.4		-		18.7		11.8				-		-

		Base Case										Queue		1.2		16.1		8.6		-		11.8		15.6		-		-		7.0		8.5		7.0		-		10.2		6.1				-		-

		Dataset 42										Delay		51.7		65.7		17.0		52.9		67.7		26.2		15.0		40.5		52.6		62.4		65.7		58.3		69.6		46.4				63.2		51.0

		With Condition		108.0		44		267		340		v/c ratio		0.39		1.01		0.51		-		0.96		0.77		-		-		0.80		0.83		0.83		-		0.94		0.64				-		-

		30% Higher										95-Queue		2.6		29.2		16.6		-		21.8		28.6		-		-		14.1		16.3		13.5		-		19.1		11.9				-		-

		Site Traffic										Queue		1.3		16.8		8.9		-		12.1		16.4		-		-		7.4		8.7		7.1		-		10.4		6.2				-		-

		Dataset 43										Delay		47.8		32.7		7.7		26.6		48.1		28.2		16.7		35.1		45.6		51.9		54.6		49.4		49.2		39.4				46.5		36.5

		With Condition 30% Higher Site Traffic  - enhanced		101.0		44		267		340		v/c ratio		0.36		0.87		0.55		-		0.86		0.79		-		-		0.75		0.78		0.78		-		0.84		0.57				-		-

												95-Queue		2.4		22.2		9.5		-		18.5		28.3		-		-		12.8		14.7		12.3		-		16.1		10.8				-		-

												Queue		1.2		12.3		4.9		-		10.0		16.2		-		-		6.7		7.8		6.4		-		8.6		5.6				-		-
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		Clifton Country Road

		Total Vehicles		Year		Eastbound								Westbound								Northbound								Southbound								Grand Total

						L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot

		TC - AM Peak		1999		5		889		198		1092		270		906		122		1298		167		44		220		431		171		47		4		222		3043

		TC - PM Peak		1999		21		929		315		1265		554		815		249		1618		327		189		428		944		412		192		20		624		4451

		CME - PM Peak		2001		31		928		367		1326		539		896		252		1687		332		219		498		1049		465		158		15		638		4700

		CME -Sat. Peak		2001		40		761		342		1143		699		850		295		1844		354		297		722		1373		440		267		21		728		5088

		Total Vehicles		Year		Eastbound								Westbound								Northbound								Southbound								Grand Total

						L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot

		TC - AM Peak		2002		5		943		210		1159		287		961		129		1377		177		47		233		457		181		50		4		236		3229

		TC - PM Peak		2002		22		986		334		1342		588		865		264		1717		347		201		454		1002		437		204		21		662		4723

		CME - PM Peak		2002		32		947		374		1353		550		914		257		1721		339		223		508		1070		474		161		15		651		4794

		CME -Sat. Peak		2002		41		776		349		1166		713		867		301		1881		361		303		736		1400		449		272		21		743		5190

		Total Vehicles (W/O)		Year		Eastbound								Westbound								Northbound								Southbound								Grand Total

						L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot

		TC - AM Peak		2004		6		982		219		1206		298		1000		135		1433		184		49		243		476		189		52		4		245		3360

		TC - PM Peak		2004		23		1026		348		1397		612		900		275		1786		361		209		473		1042		455		212		22		689		4914

		CME - PM Peak		2004		33		985		389		1407		572		951		267		1790		352		232		528		1113		493		168		16		677		4988

		CME -Sat. Peak		2004		42		808		363		1213		742		902		313		1957		376		315		766		1457		467		283		22		773		5399

		Total Vehicles (With)		Year		Eastbound								Westbound								Northbound								Southbound								Grand Total

						L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot

		TC - AM Peak		2004

		TC - PM Peak		2004

		CME - PM Peak		2004

		CME -Sat. Peak		2004





Results

		Clifton Country Road - AM Existing

				Time				Cycle		RTOR								EB								WB								NB								SB

				Period		Condition		Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

																Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		25.9

				AM		Base Case		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

																95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

																Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

																Delay		34.5		37.1		18.0		33.9		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		29.1

				AM		Arrival Type 1		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

						EBT&R										95-Queue		0.2		16.5		8.1		-		6.9		20.0		-		-		4.4		2.2		8.9		-		4.4		2.5				-		-

																Queue		0.1		8.8		4.1		-		3.5		11.0		-		-		2.1		1.1		4.5		-		2.2		1.2				-		-

																Delay		34.5		20.1		2.4		17.2		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		22.6

				AM		Arrival Type 5		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

						EBT&R										95-Queue		0.2		14.2		1.7		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

																Queue		0.1		7.5		0.8		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

																Delay		34.5		22.5		10.2		20.5		30.9		19.6		12.9		22.2		33.2		32.0		33.2		33.0		32.3		31.2				32.0		23.4

				AM		No Lane Utilization		82.0		21		129		167		v/c ratio		0.03		0.57		0.24		-		0.51		0.68		-		-		0.42		0.20		0.34		-		0.40		0.21				-		-

																95-Queue		0.2		13.1		5.3		-		6.9		19.1		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

																Queue		0.1		6.8		2.6		-		3.4		10.4		-		-		2.2		1.1		1.6		-		2.2		1.2				-		-

																Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		31.8						31.8		25.9

				AM		Single SB Group		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.35						-		-

																95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		3.8						-		-

																Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		1.8						-		-

																Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		49.9		30.5				45.4		26.6

				AM		SB Grouping as		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.79		0.11				-		-

						L, LT, TR										95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		10.1		1.2				-		-

																Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		5.2		0.6				-		-

																Delay		41.8		50.4		14.0		40.9		52.3		20.4		13.1		32.4		37.3		50.5		54.7		45.5		53.2		35.7				48.5		39.9

				PM		Base Case		84.0		37		257		326		v/c ratio		0.40		0.97		0.45		-		0.92		0.69		-		-		0.69		0.81		0.82		-		0.91		0.60				-		-

				2002												95-Queue		1.8		20.0		11.4		-		16.7		18.9		-		-		9.0		12.5		10.6		-		14.5		8.9				-		-

																Queue		0.9		10.9		5.9		-		9.0		10.3		-		-		4.6		6.5		5.5		-		7.7		4.5				-		-

																Delay		41.8		50.4		14.5		40.3		52.3		20.4		16.3		30.0		37.3		50.5		79.7		52.7		53.2		35.7				48.5		39.7

				PM		Downward		85.0		0		0		297		v/c ratio		0.40		0.97		0.50		-		0.92		0.69		0.39		-		0.69		0.81		0.95		-		0.91		0.60				-		-

				2002		Adjusted RTOR										95-Queue		1.8		20.0		13.0		-		16.7		18.9		9.1		-		9.0		12.5		13.9		-		14.5		8.9				-		-

																Queue		0.9		10.9		6.8		-		9.0		10.3		4.6		-		4.6		6.5		7.3		-		7.7		4.5				-		-

																Delay		48.8		55.3		15.6		45.0		55.6		21.4		13.7		34.3		41.8		56.6		60.3		50.8		62.0		40.6				56.2		44.0

				PM		Without		95.0		39		267		340		v/c ratio		0.46		0.98		0.47		-		0.92		0.69		-		-		0.70		0.83		0.83		-		0.93		0.63				-		-

				2004												95-Queue		2.1		22.9		13.1		-		19.0		21.3		-		-		10.4		14.6		12.2		-		17.1		10.5				-		-

																Queue		1.0		12.7		6.9		-		10.3		11.8		-		-		5.4		7.7		6.3		-		9.2		5.4				-		-

																Delay		51.0		63.6		16.9		51.3		65.2		25.8		15.2		39.6		50.0		60.7		64.0		56.3		67.2		45.6				61.3		49.5

				PM		With Condition		107.0		43		267		340		v/c ratio		0.38		1.00		0.50		-		0.95		0.76		-		-		0.77		0.83		0.83		-		0.94		0.63				-		-

				2004		Base Case										95-Queue		2.5		28.1		16.1		-		21.4		27.4		-		-		13.3		16.0		13.4		-		18.7		11.8				-		-

																Queue		1.2		16.1		8.6		-		11.8		15.6		-		-		7.0		8.5		7.0		-		10.2		6.1				-		-

						With Condition										Delay		51.7		65.7		17.0		52.9		67.7		26.2		15.0		40.5		52.6		62.4		65.7		58.3		69.6		46.4				63.2		51.0

				PM		30% Higher		108.0		44		267		340		v/c ratio		0.39		1.01		0.51		-		0.96		0.77		-		-		0.80		0.83		0.83		-		0.94		0.64				-		-

				2004		Site Traffic										95-Queue		2.6		29.2		16.6		-		21.8		28.6		-		-		14.1		16.3		13.5		-		19.1		11.9				-		-

																Queue		1.3		16.8		8.9		-		12.1		16.4		-		-		7.4		8.7		7.1		-		10.4		6.2				-		-

						With Condition										Delay		47.8		32.7		7.7		26.6		48.1		28.2		16.7		35.1		45.6		51.9		54.6		49.4		49.2		39.4				46.5		36.5

				PM		30% Higher		101.0		44		267		340		v/c ratio		0.36		0.87		0.55		-		0.86		0.79		-		-		0.75		0.78		0.78		-		0.84		0.57				-		-

				2004		Site Traffic										95-Queue		2.4		22.2		9.5		-		18.5		28.3		-		-		12.8		14.7		12.3		-		16.1		10.8				-		-

						enhanced										Queue		1.2		12.3		4.9		-		10.0		16.2		-		-		6.7		7.8		6.4		-		8.6		5.6				-		-

				Observed Lane Utilizations														1.00		0.67		1.00		-		0.91		0.88		1.00		-		0.97		1.00		1.00		-		1.00		0.95				-		-





Results - Orig

		

		Clifton Country Road

				EB								WB								NB								SB										SIGNAL

		LOS		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA		TIMINGS

		TC - AM Peak		D		C		B		C		C		C		B		C		D		D		D		D		D		D				D		C		10-15-30-15-15

		TC - AM Peak - LU		D		D		B		D		C		C		B		C		D		D		D		D		D		D				D		C		10-15-30-15-15

		TC - AM Peak - LU 2

		TC - PM Peak		D		D		C		D		D		C		C		D		E		D		D		E		E		E				E		D		10-15-30-20-29

		TC - PM Peak - LU		D		F		C		F		E		C		C		D		E		D		D		E		E		E				E		E		10-15-30-20-29

		TC - PM Peak - LU 2

		CME - PM Peak		E		E		C		E		E		D		C		D		D		E		D		E		D		C				D		D		9-14-28-21-39

		CME - PM Peak - LU		E		F		C		F		F		D		C		E		D		E		D		E		D		C				D		F		9-14-28-21-39

		CME - PM Peak - LU 2

		CME - Saturday Peak		D		E		C		E		E		C		C		D		D		E		D		E		C		D				C		D		9-15-19-21-32

		CME - Sat. Peak - LU		D		F		C		F		F		D		C		E		D		E		D		E		C		D				C		F		9-15-19-21-32

		CME - Sat. Peak - LU 2

				EB								WB								NB								SB

		Delay		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

		TC - AM Peak		41.2		34.3		15.7		31		30		21.2		14.4		23.2		39.5		37.9		36.6		39.2		39.3		38.1				39		29		10-15-30-15-15

		TC - AM Peak - LU		41.2		48.3		15.7		42.4		30.3		22.5		14.4		24.3		39.5		37.9		36.6		39.2		39.3		38.1				39.0		34.0		10-15-30-15-15

		TC - AM Peak - LU 2

		TC - PM Peak		51.5		49.2		23.8		42.9		51.5		31.5		22.2		39.6		56.7		52.8		41.7		55.4		59.6		56.0				57.2		46.9		10-15-30-20-29

		TC - PM Peak - LU		51.5		121.5		23.8		96.0		57.1		33.3		22.2		42.9		56.7		52.8		41.7		55.4		59.6		56.0				57.2		64.0		10-15-30-20-29

		TC - PM Peak - LU 2

		CME - PM Peak		57.0		65.4		30.8		55.6		67.2		43.5		28.2		51.6		52.4		62.9		46.2		55.8		36.3		34.4				35.8		51.0		9-14-28-21-39

		CME - PM Peak - LU		57.0		189.3		30.8		142.3		80.4		50.5		28.2		60.6		52.4		62.9		46.2		55.8		36.3		34.4				35.8		82.7		9-14-28-21-39

		CME - PM Peak - LU 2

		CME - Saturday Peak		49.7		80.0		28.9		63.6		76.3		34.0		27.8		54.1		43.6		76.4		41.8		55.9		33.8		35.9				34.6		53.7		9-15-19-21-32

		CME - Sat. Peak - LU		49.7		224.7		28.9		160.0		97.3		35.7		27.8		65.0		43.6		76.4		41.8		55.9		33.8		35.9				34.6		84.6		9-15-19-21-32

		CME - Sat. Peak - LU 2

		LU		1.00		0.67		1.00		-		0.91		0.88		1.00		-		0.97		1.00		1.00		-		1.00		0.95				-		-





Trip Generation

		Moe Road - PM Peak

				Eastbound								Westbound								Northbound								Southbound								Intersection Total

				L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

		2004 PM W/O		202		902		0		1104		0		1098		228		1327		0		0		0		0		366		0		195		561		2992

		Percentage increase		0%		0%		5%		5%		5%		0		0		5%		5%		3%		5%		13%		0		2%		0		2%		25%

		Site Generated Traffic		0		0		150		150		150		0		0		150		150		90		150		389		0		60		0		60		748

		2004 PM With		202		902		150		1253		150		1098		228		1476		150		90		150		389		366		60		195		621		3739

		2004 PM With +10%		222		992		165		1379		165		1208		251		1624		165		99		165		428		403		66		215		683		4113

		2004 PM With -10%		181		812		135		1128		135		989		205		1328		135		81		135		350		330		54		176		559		3365

		TC PM Data		Eastbound								Westbound								Northbound								Southbound								Intersection Total

				L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

		2004 PM W/O		23		1026		348		1397		612		900		275		1786		361		209		473		1042		455		212		22		689		4914

		% addition distributed		2%		73%		25%		100%		0%		70%		0%		70%		28%		0%		0%		28%		0%		0%		2%		2%

		Site Generated Traffic		2		110		37		150		0		105		0		105		42		0		0		42		0		0		3		3		299

		2004 PM With		26		1136		385		1546		612		1005		275		1891		403		209		473		1084		455		212		25		692		5213

		2004 PM With +30%		26		1168		396		1591		612		1036		275		1923		416		209		473		1097		455		212		25		692		5303

		CME PM Data

				Eastbound								Westbound								Northbound								Southbound								Intersection Total

				L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

		2004 PM W/O		33		985		389		1407		572		951		267		1790		352		232		528		1113		493		168		16		677		4988

		% addition distributed		1%		35%		14%		50%		0%		36%		0%		36%		13%		0%		0%		13%		0%		0%		1%		1%		100%

		Site Generated Traffic		3		105		41		150		0		108		0		108		40		0		0		40		0		0		2		2		299

		2004 PM With		36		1089		431		1557		572		1059		267		1898		392		232		528		1153		493		168		18		679		5287

		2004 PM With +30%		37		1121		443		1602		572		1091		267		1930		404		232		528		1165		493		168		18		679		5376

				20%		25%		5%		50%		0%		30%		0%		30%		15%		0%		0%		15%		0%		0%		5%		5%		100%





Trip Generation - Orig

				Moe Road - PM Peak

						Eastbound								Westbound								Northbound								Southbound								OA

						L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

				2004 PM W/O		202		902		0		1104		0		1098		228		1327		0		0		0		0		366		0		195		561		2992

				Percentage increase		0%		0%		5%		5%		5%		0		0		5%		5%		3%		5%		13%		0		2%		0		2%		25%

				Site Generated Traffic		0		0		150		150		150		0		0		150		150		90		150		389		0		60		0		60		748

				2004 PM With		202		902		150		1253		150		1098		228		1476		150		90		150		389		366		60		195		621		3739

				2004 PM With +10%		222		992		165		1379		165		1208		251		1624		165		99		165		428		403		66		215		683		4113

				2004 PM With -10%		181		812		135		1128		135		989		205		1328		135		81		135		350		330		54		176		559		3365

				TC PM Data		Eastbound								Westbound								Northbound								Southbound								OA

						L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

				2004 PM W/O		23		1026		348		1397		612		900		275		1786		361		209		473		1042		455		212		22		689		4914

				% addition distributed		20%		25%		5%		50%		0%		30%		0%		30%		15%		0%		0%		15%		0%		0%		5%		5%		100%

				Site Generated Traffic		60		75		15		150		0		90		0		90		45		0		0		45		0		0		15		15		300

				2004 PM With		83		1101		363		1547		612		990		275		1876		406		209		473		1087		455		212		37		704		5214

				2004 PM With +30%		101		1123		367		1592		612		1017		275		1903		420		209		473		1101		455		212		42		708		5304

				CME PM Data		Eastbound								Westbound								Northbound								Southbound								OA

						L		T		R		Total		L		T		R		Total		L		T		R		Total		L		T		R		Total

				2004 PM W/O		33		985		389		1407		572		951		267		1790		352		232		528		1113		493		168		16		677		4988

				% addition distributed		20%		25%		5%		50%		0%		30%		0%		30%		15%		0%		0%		15%		0%		0%		5%		5%		100%

				Site Generated Traffic		60		75		15		150		0		90		0		90		45		0		0		45		0		0		15		15		300

				2004 PM With		93		1060		404		1557		572		1041		267		1880		397		232		528		1158		493		168		31		692		5288

				2004 PM With +30%		111		1082		409		1602		572		1068		267		1907		411		232		528		1172		493		168		35		697		5378
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				Time Period		Cycle		RTOR								EB								WB								NB								SB

		Condition				Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

														Delay		41.8		50.4		14.0		40.9		52.3		20.4		13.1		32.4		37.3		50.5		54.7		45.5		53.2		35.7				48.5		39.9

		Dataset 38		PM		84.0		21		129		167		v/c ratio		0.40		0.97		0.45		-		0.92		0.69		-		-		0.69		0.81		0.82		-		0.91		0.60				-		-

		Base Case												95-Queue		1.8		20.0		11.4		-		16.7		18.9		-		-		9.0		12.5		10.6		-		14.5		8.9				-		-

														Queue		0.9		10.9		5.9		-		9.0		10.3		-		-		4.6		6.5		5.5		-		7.7		4.5				-		-






_1094059145.xls
Sheet1

				Time Period		Cycle		RTOR								EB								WB								NB								SB

		Condition				Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

														Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		25.9

		Dataset 32		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

		Base Case												95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

														Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

														Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		31.8						31.8		25.9

		Dataset 36		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.35						-		-

		Single SB Group												95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		3.8						-		-

														Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		1.8						-		-

														Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		49.9		30.5				45.4		26.6

		Dataset 37		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.79		0.11				-		-

		SB Grouping as												95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		10.1		1.2				-		-

		L, LT, TR												Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		5.2		0.6				-		-
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				Time Period		Cycle		RTOR								EB								WB								NB								SB

		Condition				Length		EB		WB		NB		Metric		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		L		T		R		Tot		OA

														Delay		34.5		28.6		10.2		25.6		31.3		21.0		12.9		23.4		33.1		32.0		33.2		33.0		32.3		31.2				32.0		25.9

		Dataset 32		AM		82.0		21		129		167		v/c ratio		0.03		0.81		0.24		-		0.53		0.73		-		-		0.41		0.20		0.34		-		0.40		0.21				-		-

		Base Case												95-Queue		0.2		15.6		5.3		-		6.9		20.0		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

														Queue		0.1		8.3		2.6		-		3.5		11.0		-		-		2.1		1.1		1.6		-		2.2		1.2				-		-

														Delay		34.5		22.5		10.2		20.5		30.9		19.6		12.9		22.2		33.2		32.0		33.2		33.0		32.3		31.2				32.0		23.4

		Dataset 33		AM		82.0		21		129		167		v/c ratio		0.03		0.57		0.24		-		0.51		0.68		-		-		0.42		0.20		0.34		-		0.40		0.21				-		-

		No Lane Utilization												95-Queue		0.2		13.1		5.3		-		6.9		19.1		-		-		4.4		2.2		3.2		-		4.4		2.5				-		-

														Queue		0.1		6.8		2.6		-		3.4		10.4		-		-		2.2		1.1		1.6		-		2.2		1.2				-		-

		Observed Lane Utilizations																1.00		0.67		1.00		-		0.91		0.88		1.00		-		0.97		1.00		1.00		-		1.00		0.95				-		-






