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INTRODUCTION 
  One of the most used and traveled developments along the Wasson Way corridor is 
Hyde Park Plaza. Currently the often busy roadways surrounding the Plaza are the best 
transportation option for going to and from the two grocery stores or many other developments 
and eateries within. The goal for this project is to organize the transportation options around the 
Plaza by redesigning nearby intersections and developing a transit hub friendly to cyclists, 
pedestrians and light rail users. By creating an access friendly environment to the Hyde Park 
Plaza, more shoppers will be encouraged to return to a resource crippled by the recession as well 
as reduce travel times for the many residents that live nearby and shoppers alike. 

After initial surveillance, the intersection of Wasson and Paxton as well as the 
intersection of Wasson, Paxton and Isabella, appear to be the major hold up to automotive traffic. 
One of the issues with these intersections is that they are within 150' of each other. Along with 
the close proximity of the intersections, the timing of the intersections do not allow for traffic to 
flow smoothly through the intersection. To remedy the long delay times through the intersection, 
two solutions have been proposed: a merged intersection and a roundabout. The merged 
intersection will be located on the existing intersection of Wasson and Paxton. By redirecting 
Isabella opposite of Paxton on the north end of the intersection effectively eliminating the current 
Isabella, Wasson and Paxton Intersection. The roundabout will be placed on the existing Wasson, 
Paxton and Isabella intersection to reduce delay times and increase overall safety. The overall 
goal of the intersection redesign is to reduce traffic delays, increase safety and be cost effective.  
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ROADWAY IMPROVEMENTS 
 
Existing Conditions 
 The two intersections of interest, as stated in the introduction are:  

1. Wasson Road and Paxton Avenue 
2. Wasson Road, Paxton Avenue and Isabella Avenue 

The first intersection of interest, Wasson Road and Paxton Avenue, is a three way intersection in 
which Wasson Road makes up the west leg and Paxton Avenue make up the east and south legs. 
The west leg of the intersection is one lane, but splits to two lanes when only 120 from the stop 
line. There is one through lane and one shared through right lane. The south leg is made up of 
two lanes, one left lane and one right lane. The east leg is made up of two lanes as well, one left 
turn lane and one through lane. As for the signalization of the 
intersection, there are three phases as seen in Figure 1 to the 
right. The first phase is made up of eastbound through and 
right movements, westbound through, and northbound right 
(not protected). This phase has a green time of 20 seconds, 
with a 3 second yellow and a 3 second all red as well. The 
second phase consists of northbound left and right 

movements, as well as a 
protected eastbound right. 
The second phase has a green 
time of 10 seconds with a 3 
second yellow and a 3 second 
all red like the first phase. 
Finally, the third phase 
consists of westbound 
through and protected left 
movements, a protected 
northbound right movement, 
and an eastbound right (not protected). This phase has a green 
time of 30 seconds and like the first and second phases, there is 
a 3 second yellow and 3 second all red. Upon completion of the 
third phase, the cycle time reaches its max of 78 seconds for the 
cycle, and the cycle starts over. Pedestrian crosswalks exist at 
the northbound and eastbound legs, but from observation, rarely 
used. As for the geometry of this intersection, there all three 

approaches have different lane widths. The west leg has two 11 foot lanes, the south leg has two 
10 foot lanes, and the east leg has two 12 foot lanes with an additional lane for parking. The 
second intersection of interest, Wasson Road, Paxton Avenue, and Isabella Avenue, is a four way 
intersection in which Paxton Avenue makes up the east and west legs, Wasson Road makes up 
the south leg and Isabella Avenue makes up the north leg. The west, south and north legs are all 
made up of three lanes, a left, through, and right lanes respectively. The east leg, on the other 
hand, is only made up of two lanes, a shared through left and a shared through right. As for the 
signalization of the second intersection of interest, there are two phases as seen in Figure 2 at the 
bottom of the previous page. The first phase is made up of all of the northbound and southbound 
movements, which do not include protected left turns. Also, phase one includes eastbound and 

Figure 1 - Phase diagram for Wasson 
Rd and Paxton Ave 

Figure 2 - Phase diagram for Wasson 
Rd, Paxton Ave and Isabella Ave 
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westbound rights that are also not protected. This phase has a green time of 10 seconds with a 3 
second yellow and a 3 second all red as well. The second phase consists of all of the eastbound 
and westbound movements, which do not include protected left turns. Also, phase two includes 
northbound and southbound right turns that are also not protected. This phase has a green time of 
50 seconds with a 3 second yellow and 3 second all red time as well. As for geometry of this 
intersection all legs have similar lane widths. The north and west legs both have three 10 foot 
lanes, the south leg has three 11 foot lanes and the east leg has two 12 foot lanes.    

Traffic counts were performed and turning movements were found. Appendix D and E 
show the turning movements of the existing intersections. After the turning movements were 
compiled, peak hours were found in both the A.M. and P.M. peaks seen in Tables 1 and 2 shown 
below (Appendix F and G). Table 1 shows the intersection of Wasson Road, Paxton Avenue and 
Isabella Avenue and Table 2 shows the intersection of Wasson Road and Paxton Avenue. As 
shown in the figures, the peak hours were established (green portions) and future counts for 
reference in stated later in the paper. After establishing peak hour values, Level of Service values 
were evaluated and calculated via the HCS 2000 software. Level of Service values are shown in 
Appendix I. It can be seen that the LOS value for the Wasson Road, Paxton Avenue and Isabella 
Avenue was a C with a delay of 27.9 seconds per vehicle. The LOS value for the Wasson Road 

L T R L T R L T R L T R
7:00-7:15 10 4 4 3 5 11 19 31 14 2 38 7
7:15-7:30 17 8 2 4 8 6 15 37 13 1 45 12
7:30-7:45 16 11 1 6 4 13 49 48 19 2 68 15
7:45-8:00 20 15 0 2 8 14 34 55 21 1 47 11
8:00-8:15 31 12 2 18 12 17 46 95 31 1 83 18
8:15-8:30 15 3 0 7 3 8 14 39 12 1 40 8
8:30-8:45 25 11 0 6 7 11 21 79 32 0 69 18
8:45-9:00 19 5 0 12 4 9 16 61 17 1 45 7

L T R L T R L T R L T R
3:00-3:15 30 12 0 9 6 13 11 81 25 2 96 5
3:15-3:30 49 18 3 30 15 27 21 90 45 0 85 25
3:30-3:45 42 15 1 25 21 18 28 105 55 1 140 13
3:45-4:00 30 13 0 31 26 12 25 118 34 3 114 21
4:00-4:15 54 20 0 16 15 21 25 89 46 3 183 17
4:15-4:30 47 14 1 25 13 13 13 108 30 1 139 19
4:30-4:45 25 18 0 32 26 10 27 115 44 2 134 15
4:45-5:00 67 17 0 26 15 13 36 157 42 2 106 10
% of Total 0.8 0.2 0 0.48 0.28 0.24 0.15 0.67 0.18 0.02 0.9 0.08

L T R L T R L T R L T R
Peak Hour 193 69 1 99 69 57 101 469 162 8 562 61
Future 195 70 1 100 70 58 102 474 164 8 568 62

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

L T R L T R L T R L T R
7:00-7:15 13 0 41 0 0 0 0 23 5 23 32 0
7:15-7:30 12 0 44 0 0 0 0 24 5 31 38 0
7:30-7:45 15 0 78 0 0 0 0 60 3 34 60 0
7:45-8:00 18 0 69 0 0 0 0 41 3 44 41 0
8:00-8:15 14 0 65 0 0 0 0 56 2 38 47 0
8:15-8:30 8 0 64 0 0 0 0 41 7 44 66 0
8:30-8:45 17 0 75 0 0 0 0 46 7 46 54 0
8:45-9:00 13 0 50 0 0 0 0 42 6 37 43 0

L T R L T R L T R L T R
3:00-3:15 15 0 66 0 0 0 0 99 10 88 95 0
3:15-3:30 19 0 70 0 0 0 0 95 9 93 99 0
3:30-3:45 16 0 72 0 0 0 0 108 13 108 103 0
3:45-4:00 14 0 73 0 0 0 0 117 7 82 94 0
4:00-4:15 16 0 91 0 0 0 0 107 16 91 122 0
4:15-4:30 13 0 69 0 0 0 0 107 18 84 97 0
4:30-4:45 11 0 93 0 0 0 0 105 13 90 85 0
4:45-5:00 24 0 98 0 0 0 0 126 8 95 105 0
% of Total 0.2 0 0.8 0 0.94 0.06 0.48 0.53 0

L T R L T R L T R L T R
Peak Hour 64 0 351 0 0 0 0 445 55 360 409 0
Future 65 0 355 0 0 0 0 449 56 364 413 0

NB - Paxton SB EB - Wasson WB - Paxton

NB - Paxton SB EB - Wasson WB - Paxton

NB - Paxton SB EB - Wasson WB - Paxton

Table 1 - Traffic count for Wasson Rd, Paxton Ave and 
Isabella Ave 

Table 2 - Traffic count for Wasson Rd and Paxton Ave 
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and Paxton Avenue intersection was calculated to be a C as well with a delay of 29.0 seconds per 
vehicle. Through this HCS 2000 computer software, we can see which turning movements are 
shown to be the most troublesome. The intersection of Wasson Road, Paxton Avenue and 
Isabella Avenue had two turning movements in which were troublesome. The northbound left 
turning movement had a LOS of F with a time delay of 183.1 seconds per vehicle and the 
southbound left has a LOS of D with a time delay of 45.5 seconds per vehicle. As for the 
intersection of Wasson Road and Paxton Avenue, the worst two turning movements based off of 
the HCS 2000 data were the eastbound through and the northbound left. The eastbound through 
movement had a LOS value of E with a time delay of 79.1 seconds and the northbound left had a 
LOS value of D with a time delay of 36.5 seconds per vehicle.  
 
Statement of Problem 
 After observing the existing conditions, problems have been found in regards to these two 
intersections. Overall, backups were found in both intersections and needed to be addressed. As 
shown in Figure 3 to the right, at the Wasson 
Road and Paxton Avenue intersection, there 
was a large queue buildup on the westbound 
leg. Through field observations as well as the 
HCS 2000 proof of time delay on the eastbound 
through movement in this intersection, we can 
see that this movement in this particular 
intersection needs to be addressed. Also, as seen 
below in Figure 4 there is a buildup of traffic in 
the Wasson Road, Paxton Avenue, and Isabella 
Avenue intersection on the westbound leg. This 
could be due to the phasing connection between 
the two intersections, but it is most likely due to 

the 
limited about of queue space between the two 
intersections. After noticing the limited amount of 
queue space between the two intersections, 
investigation was done in CAGIS online mapping to 
see how much space there currently was in the 
existing conditions. After investigation, it was found 
that there was only an estimated 152 feet to 
accompany the queue as seen in Figure 5. 
According to the Ohio Manual of Uniform Traffic 
Control Devices, a signal system should not be 
applied when the resultant spacing between the 
traffic control signals is less than 1,000 feet 

(OMUTCD). With this information, this limited queue spacing needs to be addressed as well. 
Given these problems, an update of these two intersections needs to occur. In order to improve 
this intersection, a set of goals must be set to determine whether the intersection has improved. 
The ultimate goal of this improvement is to limit the traffic buildup as well as the overall time 
delay of the users of the intersection. Other goals are to improve safety and keep options cost 

Figure 3 - Field photo of west leg of Wasson Rd and 
Paxton Ave 

Figure 4 - Field photo of west leg of Wasson Rd, 
Paxton Ave and Isabella Ave 
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effective. In order to do this, two options were developed and will be explained in the subsequent 
sections of this paper.  
 

 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5 - CAGIS view of spacing between both intersections 
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Option #1 – Intersection Merge 
From observation, the coordination of green time between the existing intersections did 

not allow traffic to flow effectively. Aside from traffic flow problems, the two intersections are 
within 200 feet which does not meet the minimum standard of 1,000 foot spacing between 
signalized intersections (OMUTCD). To mitigate these issues, the intersections were merged 
together into one signalized four-way intersection. In the process, Wasson Rd., next to the 
existing Kroger parking lot, will be completely removed as shown in Figure 6 below. This was 
done because from observation at peak hours most users of this section of Wasson were either 
going to or coming from Kroger which can be done on Paxton. The first iteration of design was 
squeezed within the existing limits wherever possible and Isabella was redirected opposite of 
northbound Paxton as shown below. 

  The curve geometry of Isabella was based off tables 202-2E and 202-7E in the ODOT 
Location and Design Manual (ODOT LDM Section 300). This design was built to accommodate 
up to 35 mph traffic. Since Isabella is the only street being relocated it was designed to a width 
of 11 feet. The rest of the lanes are existing width from 10 feet to 11 feet. After the design of the 
intersection was complete, the intersection Level of Service was calculated in HCS 2000 with 
data from traffic counts. Upon inspection of the document, it is noticeable that the intersection is 
worse than the existing two intersections. The overall intersection level of service was found to 
be E, with an average delay of 57 seconds per vehicle as shown on Appendix J. This design is 
worse than existing, therefore not acceptable. The northbound through/right lane and southbound 
left turn lane received F ratings both with average delays of over 100 seconds per vehicle. These 
lanes should be inspected further along with the westbound through lane which received a rating 
of E.  
 The second iteration of design focused in on the individual lanes that received ratings of 
E or F. For the westbound through lane to increase traffic flow, the proposed westbound right 
turn onto Isabella was turned into a through right lane. With an additional westbound through 
lane, an additional receiving lane needs to be added onto Wasson Rd. This was an easy 
adjustment as the property that was there will be bought to accompany the new design of Isabella 
Ave. There is a merge on Wasson Rd. at Drakewood Dr. where westbound Wasson converges 
into one lane. This will be discussed later on through a simulation with VISSIM software. 

Figure 6 – Iteration #1 showing removal of Wasson Road 
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Northbound traffic was adjusted by adding an additional northbound lane creating individual 
lanes for both turning movements. The additional left turn lane has an appropriate storage length 
as ODOT LDM table 401-10E suggests a 50 foot length for approximately 1 car per cycle. A 
side by side comparison of the designs is shown below in Figure 7 as well as the full design in 
Figure 8.  

 

 The LOS of the second design iteration showed drastic improvements to the previous 
design. The overall LOS was rated a B with an average vehicle wait time of 18.1 seconds. The 
problem lanes from the first design were greatly improved with westbound through traffic 
decreasing 40 seconds, northbound traffic decreased 80 seconds and southbound left turns 
decreased a staggering 140 seconds. All these values are shown on Appendix J.  

Iteration 1                                       Figure 7                                   Iteration 2 

Figure 8 – Final AutoCAD design of Intersection Merge 
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 To evaluate the traffic movement 
in the new intersection, particularly the 
westbound merge on Wasson Rd. at 
Drakewood Dr., the intersection was 
simulated through VISSIM. The existing 
traffic count data was adjusted for the new 
intersection. For example, the traffic that 
used to turn right onto Wasson Rd. and 
into Kroger will now go straight through 
the intersection with the existing through 

traffic. Other adjustments that need to be 
made are the old Wasson through lane to 

Isabella traffic needs to be directed to WB right traffic to accurately measure and estimate flow. 
The new intersection also needs a new timing plan. The lighting phases are shown above in 
Figure 9. The first phase allows left turns for EB and WB traffic as well as an allowed right turn 
on red from SB traffic. The second phase is WB and EB through traffic and right turns. On the 
second phase the bike trail also has a walk light allowing them 30 green seconds to cross. A 
screenshot of the VISSIM simulation is shown on Figure 10 below. From the simulation the 
merge for WB traffic on Wasson Rd. at Drakewood Dr. does not cause large backups over 
several cycles at peak hour flow. The 
overall safety of the intersection will also 
improve as there are no longer two 
signalized intersections within 1,000 feet 
of each other as well as reducing the 90 
degree turning movements that allow for 
serious accidents 
 To estimate the cost of the new 
intersection, a Case Study of Contract   R-
31820 was used from 2012. Although this 
was a roundabout, the materials used in 
the construction of the pavement, striping, 
curbs and sidewalks are all the same and provide an equal playing field for materials for both 
design options. After gathering measurements for the design on AutoCAD Civil 3D the total cost 
using prices from Contract R-31820 was about $300,000 for materials shown on Appendix A. 
However, the intersection design requires the purchase of multiple properties as shown on Figure 
11 on the next page in the red hatched section. Using the Hamilton County Auditors website for 
values, the overall cost of these properties are approximately $1.2 million. For the businesses 
that are in these locations now will be offered to lease within the redesigned Hyde Park Plaza. 
Other than materials and property required for this intersection additional items such as labor and 
movement of utilities need to be added in. Using a rough estimate, the total cost of the 
intersection should be around $2.25 million.  
  

Figure 9 – Phasing Plan for Intersection Merge 

Figure 10 – VISSIM simulation of Intersection Merge 
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Figure 11 – Locations of Property Purchases Needed 
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Option #2 – Roundabout  
 The second option to consider in this intersection improvement is the implementation of a 
roundabout in the Wasson Road, Paxton Avenue, and Isabella Avenue intersection. The thought 
behind this option is to establish constant flow in this intersection, which will allow for the 
Wasson Road and Paxton Avenue intersection to also have constant flow. With the elimination 
of both traffic signals, this option allows traffic to continue through their movements without the 
need to starting and stopping in traffic. Also, with the implementation of the roundabout, the 
spacing between two signalized intersections needing to be at least 1,000 feet is eliminated.  

The first step in implementing the roundabout is to understand the proper geometry 
needed to design a roundabout. In section 400 of the Location and Design Manual, there exists 
standards that roundabout designs need to have. Standards include, desired entry speed, approach 
speeds, design vehicles, entry and exit widths, circular roadway widths, truck apron widths, 
striping, cross slopes, and splitter islands. All previously mentioned standards need to be met to 
ensure a good design. Desired entry speeds and approach speeds were met by signage 
surrounding the roundabout. Entry and exit widths are to be 14-18 feet in a single lane 
roundabout and have been designed to be 15 feet. Circular roadway widths of a single lane 
roundabout are to be 14-20 feet and are designed to be 15 feet. Truck apron widths of the 
roundabout are to be 2-15 feet wide and it is designed to have a 6 foot truck apron. Striping 
meets standards and allow simplicity for use. Cross slopes are to be 2% and will be implemented 
on cross sections to ensure correct construction. And finally, splitter islands are to be placed on 
all roundabout approaches and should be 50-100 feet in length. In the roundabout design, there 
are splitter islands on all four approaches and all splitter islands meet or exceed the 50-100 feet 
length requirement (ODOT – LCD Section 400).  

After completing the necessary standards given in Section 400 of the Location and 
Design Manual, a final design was made in AutoCAD as shown in Figure 12. Figure 12 shows 
the design over top of the 
current intersection to 
show proper location of 
the new design. As 
shown, the existing 
intersection of Wasson 
Road and Paxton Avenue 
no longer has westbound 
left or northbound left 
turning movements. This 
was done to ensure that 
there was no queue 
forming on the westbound 
leg of the designed 
roundabout. This does pose 
a problem however. There is a current bus line that travels westbound left and travels down 
Paxton Avenue. With the implementation of this roundabout, there will need to be an alteration 
of this bus line. As for the northbound left turning movements, this problem can be mitigated 
through the use of the roundabout. Users can enter the roundabout via the west leg and do a U-
turn in the roundabout to travel westbound on Wasson Road. Another problem that needs to be 
addressed is the entrance for the Noodles and Company on the northwest corner of the proposed 

Figure 12 - AutoCAD design of Roundabout 
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roundabout. With the implementation of the roundabout, traffic traveling north cannot turn left 
into the parking lot of Noodles and Company. The only entrance possible is traveling south and 
turning right into the parking lot. This could also pose a problem for the implementation of the 
roundabout option.  

Even with the possible problems coming up with this option, we need to realize that the 
ultimate goal of the re-design is the mitigation of the traffic buildup in the two intersections. As 

stated before the existing Level of Service values 
were calculated and are shown in Appendix I. In 
order to claim that this intersection is better, the 
LOS value and the delay per vehicle needs to be 
better. So, for this option, the Level of Service was 
found via VISSIM. Before going into the LOS 
data, let’s first dive into the VISSIM file and how 
it works. With the VISSIM computer software, we 
first need to set up the intersection. With this 
being a roundabout, there is a bit of differentiation 
between this and your typical signalized 
intersection. Because of this, ‘conflict areas’ a tool 
in VISSIM, is needed to be used much more often 

to allow for establishing the right of way of traffic. Figure 13 shows the conflict area tool in 
VISSIM. The user clicks a conflict area in the intersection then chooses which should get the 
right of way, assuming there are cars coming from both areas. The route that is highlighted in 
green shows which route has the right of way in that conflict area. Also, another tool in VISSIM 
that needed to be used to establish proper roundabout modeling is the ‘routes’ tool. This tool will 
allow for the proper traffic flow in each receiving lane. For example, Figure 14 shows the 
southbound routes. As shown, the left, through and right routes are highlighted in yellow. Also 
shown in the red box are the routing percentages. 

 
Figure 14 - Traffic Routing in VISSIM 

Figure 13 - Conflict Areas in VISSIM 
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 These ensure that the traffic is flowing in the proper routes. So, from the routing 
percentages in the red box, you can see that 25% of the traffic traveling southbound will take a 
right, 31% of the traffic traveling southbound will continue straight, and 44% of the traffic 
traveling southbound will take a left. Each leg will have to go through the same process of 
routing to ensure that the final traffic model is accurate (Routing percentages were found by 
taking the number of vehicles traveling in a designated turning movement and dividing that 
number by the total vehicles traveling from the approach of choice, see Appendix H for all 
routing percentages of the roundabout). Upon inputting traffic values (Note: futuristic traffic 
values are to be calculated using the ITE Trip Generation manuals, but because this is not a new 
development, the manuals will not provide proper values. Given this information, we consulted a 
traffic engineer from The Kleingers Group and he provided expert experience and knowledge to 
share that it is safe to assume a 1% increase in traffic with this developed area over 10 years [see 
Appendix L]), routing percentages, routes, and conflict areas, the VISSIM file was ready to 
model. After modeling the file, we can officially find the Level of Service by analyzing the 
model as a whole. The good thing about the VISSIM Level of Service calculation is that the 
software configures all turning movements and the intersection as a whole in a matter of a couple 
of minutes. After analyzing the roundabout, the Level of Service was determined as seen in 
Appendix K.  As shown in Appendix K, the worst time delay of any turning movement was the 
westbound left at 6.9 seconds per vehicle and the overall time delay of the roundabout was 2 
seconds per vehicle, leading to a LOS of A for the roundabout as a whole.  

In comparison to the existing intersection’s time delay as seen in Appendix I, we can see 
that the intersection was improved from an overall time delay of 28.45 seconds per vehicle 
((29+27.9)/2=28.45 sec/veh) and a Level of Service of C to an overall time delay of 2 seconds 
per vehicle and a Level of Service of A. With this information, we can see that there is an 
overwhelming improvement to the intersection not only as a whole, but also in turning 
movements as well. Seeing these results, we can conclude from engineering principles that the 
roundabout provides proper mitigation to the traffic problems in the existing intersections. But 
what about cost? How much will this all cost and will it affect the local businesses? 

As for cost, we used unit prices from a case study. This case study was a roundabout 
project in Indianapolis, Indiana in 2012. The unit prices of the materials needed for the 
construction of the roundabout can be found in Appendix C. After coming across these unit 
prices, areas were to be found in order to get proper prices for the materials needed. All areas 
were found in AutoCAD and used in the sample calculations found in Appendix B. After 
calculating the costs of all the items needed in the construction, we found that the cost of 
materials alone would be roughly $440,000 (see Appendix A). After compiling materials cost, 
we needed to compile a construction cost. Because we do not have prices for contractors or 
knowledge for utilities needed etc., we used the case study as an example. From the case study, 
materials alone took up about 50% of the overall cost of the project. With this information, we 
decided to follow suit and assume that the materials would cost about 50% of this project as well. 
So, with this information, we assume that a ball park estimate for the roundabout option would 
be $1,000,000.  

Finally, we will dive into the safety portion of the roundabout option. Overall, 
roundabouts give a sense of safety before you even enter them. Roundabouts have a yielding 
system which makes approaching vehicles yield to the traffic in the circulatory section of the 
roundabout. Also, based off of the geometry of roundabouts, the results are a low speed 
environment (USDOT).  Roundabouts do not only provide a safer environment because of lower 



13 
 

speed and proper geometry, but roundabouts also limit the severity and quantity of crashes. 
Transforming a two-way signalized intersection into a roundabout can show a 78% reduction in 
severe crashes and a 48% reduction in overall crashes (USDOT). From these numbers, we can 
conclude that there is a major increase in safety with the implementation of a roundabout.  
 
Recommended Choice of Option 
 In order to choose an option that we see fit, we needed to set up a points system in order 
to rank the options with the existing conditions. For our ranking system, we decided to use a 100 
point system and split those 100 points among three different categories: Level of Service – 50 
points, Cost – 20 points, and Safety – 30 points. Level of Service has the largest portion because 
the overall goal of this intersection update was to mitigate the traffic buildup and the time delay 
of the intersection. After establishing these point values, we determined the amounts for both 
options as well as the existing intersections and attributed point values for all of them. Below, in 
Table 3, the values of the three deciding categories for each option is shown. As shown, the 
Level of Service of the 
roundabout received 50 
out of 50 points based off 
of the A value and the 
overall time delay of 2 
seconds per vehicle. The 
Intersection Merge also scored well on the LOS with a 40 out of 50 because of its B and 16.5 
second time delay per vehicle. Finally, the existing scored the worst of all three in the LOS 
category, but scored average based off of the C value and the 29 second time delay. As for cost, 
the existing intersection will clearly come on top, for there would be no construction needed for 
the existing to stay, resulting in the 20 out of 20 score shown. The roundabout comes in at an 
average score of 10 out of 20 because of its rough cost of 1 million dollars, and the Intersection 
Merge comes in last scoring 5 out of 20 because of the expensive nature of this option. The cost 
of property along would be 1.2 million dollars and that is just the beginning of the ball park 
estimate of 2.25 million dollars needed for this option. Finally, the safety was worth 30 points 
and the roundabout came out on top, scoring a 25 out of a possible 30 points. With the research 
and facts showing a large decrease in crashes and severity, there is no surprise that the 
roundabout performed best in this category. The Intersection Merge came in with 20 out of 30 
points because the update to the Intersection Merge limited the amount of turning movements 
down by 50%. This limits the chances for crashes immensely. To round off the safety category, 
the existing intersection got a 10 out of 30 because of its large amount of turning movements and 
its close proximity of the two signals. So, to finalize the point values, the roundabout finished 
with 85 out of a possible 100 points. The Intersection Merge followed the roundabout with a 65 
out of 100 and the existing conditions finished in last with a 55 out of a possible 100. Based off 
of this information, we would recommend the implementation of the roundabout.  

 
 
  

Table 3 - Scoring categories to determine recommendation 

Option LOS (50pts) COST (20pts) SAFETY (30pts) TOTAL
Existing 25 20 10 55
Intersection Merge 40 5 20 65
Roundabout 50 10 25 85
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TRANSPORTATION HUB 
 
Introduction 

The Wasson Way is a proposed path in Cincinnati, Ohio that will run from west to east, 
starting at Xavier University and ending at the Little Miami Bike Trail in Newtown. The path 
will span through several neighborhoods as well as serve as a connector to over 100 miles of 
bike and pedestrian paths. In addition to the proposed path, there is a plan to create a light rail 
system that will operate parallel to the Wasson Way on the existing rail corridor. Currently, the 
Wasson Way project is in the stages where feasibility studies are being conducted.  
 

 
Figure 15: Proposed route for the Wasson Way bike path and light rail system 

Source: http://wassonway.org/map/ 
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Statement of Problem 
Hyde Park Plaza is a major point of interest along the proposed Wasson Way path. Hyde 

Park Plaza is home to several retail stores, grocery stores, restaurants, and offices which makes 
the area an ideal location for a light rail hub along Wasson Road. The Wasson Way project has 
sparked an interest in redesigning the layout of the entire Hyde Park Plaza to make it more 
compatible and appealing to users of the future shared path and light rail system. This layout 
redesign includes a proposed green space that connects the light rail, path, and the plaza to the 
Oakley Recreation Area.  

 
Figure 16: Current map of Hyde Park Plaza (rail corridor in yellow, proposed station in 

green) 
Source: https://maps.google.com/ 
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Figure 17: Framework of proposed redesigned Hyde Park Plaza (01 designates light rail 

hub location) 
Source: Ma, Yuchen. Hyde Park Plaza Framework. Digital image. 
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Figure 18: Aerial rendering of the redesign of Hyde Park Plaza 

Source: Ma, Yuchen. Hyde Park Plaza Redesign Illustration. Digital image. 
 
Taking the redesign into consideration, an excellent location for the light rail hub would be 
directly across from the new green space.  However, in this area there is only about 30 feet of 
space between Wasson Road and the current rail corridor tracks. Considering that there is a 
proposed shared path that will run parallel to the light rail line and the Federal Highway 
Administration calls for a minimum width of 10 feet for a shared path, there is only 20 feet of 
space remaining for a station platform. Although it is beneficial to have a light rail station near 
Hyde Park Plaza, it may not be possible to construct a station if can’t fit in the 20-foot wide 
space and meet the required design standards. 

This portion of the report focuses on the investigation of the design standards and 
guidelines for a light rail platform as well as a review of case studies and an analysis of the 
feasibility of creating a light rail hub in the Hyde Park Plaza area. 
 
Background 

In order to decide the feasibility of putting a light rail hub in the Hyde Park area, a review 
of the applicable codes and standards is necessary. Considering that light rail systems are not a 
prevalent means of public transportation in the state of Ohio, there are only a few light rail 
platform standards. As a result, the best way to find solutions to the problem is to evaluate case 
studies of current light rail systems and the available guidelines/best practice studies. 

The two case studies that are used to address the Hyde Park Plaza light rail station facility 
design are explained in detail below. 
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a) Amtrak  
Amtrak is a passenger train system that operates in 46 states and 3 Canadian provinces 

with a network of over 500 rail stations. Amtrak stations range from platform only stations to 
large urban mixed used transit centers. In May 2013, Amtrak released a document entitled 
Amtrak Station Program and Planning Guidelines that is intended to assist transportation 
agencies, authorities, designers, and local governments with the planning, design, construction 
and redevelopment of Amtrak passenger stations and facilities. The document of guidelines is 
accompanied by the Amtrak Engineering Stations Design Standard Design Practices that 
provides technical requirements. From these documents useful information about station type 
and platform design were utilized in the assessment of the feasibility of constructing the Wasson 
Way light rail hub. 

Amtrak Station Program and Planning Guidelines, Chapter 4 – Station Categories 
In this section of the guidelines manual, Amtrak identifies the four types of stations that are used 
to serve their rail line. The station type that best fits the needs of the Hype Park Plaza Wasson 
Way hub is the shelter station. Shelter stations consist of a platform with a station that is not 
staffed, doesn’t have any restroom facilities and provides passengers with a canopy or sheltered 
waiting area. These shelter stations also include signage and train information, along with 
lighting and self-service ticket kiosks. Keeping in mind that there is only a 20-foot wide space 
for the light rail station, a shelter station is the best design for the Hyde Park light rail area. It 
provides the basic station amenities and, according to the Amtrak guidelines, may not require a 
full-length platform. 

Amtrak Station Program and Planning Guidelines, Chapter 8  – Station  
Every light rail platform is handled on a case-by-case basis according to the different factors that 
affect its design. Some of the major factors include, but are not limited to: 

• Train service type 
• Train frequency 
• Passenger train length 
• Passenger train floor height 
• Passenger volume 
• Site constraints 
• ADA Requirements 

All of these factors play an imperative role in the design of the Wasson Way light rail hub, but 
the main issues in this specific case are site constraints and ADA requirements. Chapter 8 of the 
Amtrak guidelines discusses a few design considerations and provides recommendations for the 
construction of a light rail station platform. 

Amtrak uses two types of station platforms, side and island. Side platforms consist of one 
platform along a single track or two platforms with tracks running in-between them. Island 
platforms consist of a platform between two sets of tracks.  
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Figure 19: Amtrak side platform configuration with two platforms (platforms in solid grey) 

Source: Amtrak Station Program and Planning Guidelines pg. 83 

 
Figure 20: Amtrak island platform configuration 

Source: Amtrak Station Program and Planning Guidelines pg. 83 
 

With the current location of the existing rail corridor, the only feasible platform 
configuration for the Hyde Park Plaza hub is the single one side platform formation. The 
platform would be located between the tracks and Wasson Road. 

 
Source: Amtrak Station Program and Planning Guidelines pg. 84 

Figure 21: Amtrak one side platform (for Wasson Way hub there will not be an attached 
station) 

 
The platform length, width, and height are critical dimensions that must accommodate the station 
service type.  
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According to the Amtrak guidelines the minimum length requirement for a station 
platform is 300 feet and this length it is only recommended for stations with low ridership 
expectancy. The site space along Wasson Road does not present any issues that would cause a 
length constraint for the light rail hub, so it is safe to design a station platform over 300 feet in 
length. 

The platform height requirement will vary based on the light rail train floor height. The 
Federal Americans with Disabilities Act requires a level boarding surface between the station 
platform and the light rail car (discussed in later section). Consequently, there is not a specified 
platform height requirement. Along Wasson Road where the proposed light rail station will be 
constructed, site grading can reduce the difference in slope between the station site and the 
current track location minimizing the height requirement for the station. 

Determining the width of the platform station is largely based on the physical site 
constraints and being able to accommodate for the peak passenger load.  According to the 
Amtrak guidelines, for a side platform with a live loading of 150 psf, the minimum width is 10 
feet while the preferred width is 12 feet.  

 
Table 4: Amtrak platform width design considerations 

Source: Amtrak Station Program and Planning Guidelines pg. 88 
 

Based on the Amtrak design recommendations and standards, it is feasible to build the 
proposed light rail hub along Wasson Road across from the proposed green space and meet 
design requirements while allowing room for the shared path. 
 

b) Edmonton Light Rail System 
The Edmonton light rail system is located in the city of Edmonton, which is the capital of 

the Canadian province Alberta. In 2009 the General Guidelines for the Design of Light Rail 
Facilities in Edmonton document was released. These guidelines were comprised based on the 
experience of similar transportation systems in North America and Europe. The document 
addresses problems that deal with the design and construction of light rail systems within limits 
imposed by environmental and financial restrictions. The Edmonton and Amtrak guidelines 
present the same array of topics pertaining to light rail design and construction. Since the side 
platform width dimension was the major constraining issue with the Hyde Park Plaza light rail 
hub, the width recommendations from each set of guidelines are compared below. 
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Figure 22: Edmonton side platform dimension recommendations (units in mm) 

Source: General Guidelines for the Design of Light Rail Transit Facilities in Edmonton, pg.41 
 

After converting the units in Figure 8 from mm to feet, it can be observed that the 
Edmonton side platform recommendation for platform width is similar to that of Amtrak. The 
figure proposes a platform width of 12 feet (3650 mm) with an additional recommendation of 
4.75 feet (1405 mm) from the centerline of the rail track to the edge of the platform. A height 
recommendation of 3 feet (920 mm) is shown in the figure above, but as previously mentioned 
the platform height will vary based on site constraints. 
 
Federal American with Disabilities Act (ADA) Standards  

The U.S. Department of Transportation Federal Transit Administration has a code of federal 
regulations and accessibility specifications that all light rail vehicles and systems must follow. 
Under the ADA regulations for Transportation (Title 49), Subpart D there are ADA standards for 
the following station platform aspects: 

• Doorways 
• Priority seating signs 
• Handrails 
• Floors, steps, and thresholds 
• Lighting 
• Mobility aid accessibility 
• Between-car barriers 
• Public information system 

The full set of detailed ADA requirements for light rail vehicles and systems can be found in the 
appendix. 
 
Additional Information About The Design 

In addition to designing a light rail platform station that meets the required design standards, 
it is important to take into consideration other station necessities and amenities such as: 

• Platform foundation design material 
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• Lighting 
• Emergency systems/Video surveillance  

The Amtrak Engineering Stations Standard Design Practices document provides in-depth detail 
on the required and recommended standards for the above-mentioned features. Items such as 
ticket purchasing machines and shelters are not included in the Amtrak design practices 
document. However, it is noted in the general requirements section of the Amtrak design 
practices that product data and information for ticket machines and shelters are to be provided by 
the general contractor. Therefore, there are several options for the brand and type of ticket 
machines and shelters that will be provided for the station design.  

The estimated total cost for the basic necessities of the Hyde Park Plaza light rail hub, 
using the minimum dimension requirements for the platform foundation, is calculated to be about 
$50,000. The price estimate is a ballpark figure and does not include labor, site grading, or other 
construction costs. Material costs were taken from the 2014 RS Means Building Construction 
Cost Data book. The emergency police phones, ticket machines, and digital display signage were 
priced using other sources. A breakdown of the cost estimate can be found in the appendix. 
 
Design Recommendation (Summary of Final Design) 

A side platform with a width of 12-15 feet is recommended for the light rail hub station 
in the Hyde Park Plaza area in order to account for a minimum live loading of 150 psf and allow 
adequate space for a shared path. There are no site constraints that would confine the length of 
the platform, however the platform length must meet or exceed the minimum length of 300 feet. 
The platform height must be based on meeting the ADA requirement of providing level boarding 
for passengers with disabilities, as such; the platform height should match the light rail train floor 
height.  
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Appendix A 

Cost Analysis for Roundabout Option 

 

Cost Analysis for New Intersection Option 

 

  

 

Item Description Cost
1 Sub-base 30.00$    TON 2920.44 TON 87,613.20$       
2 Base 46.30$    TON 1460.22 TON 67,608.19$       
3 Intermediate 49.70$    TON 1460.22 TON 72,572.93$       
4 Surface 63.20$    TON 1095.16 TON 69,214.11$       
5 Task Coat 0.15$      SY 20140.96 SY 3,021.14$         
6 Concrete Apron 55.50$    SY 154.99 SY 8,601.70$         
7 Mulch 1.80$      SY 403.52 SY 726.34$             
8 Geotextiles 2.55$      SY 403.52 SY 1,028.98$         
9 Curb and Gutter 10.75$    LFT 3980.07 LFT 42,785.75$       

10 Sidewalk 28.40$    SY 1253.83 SY 35,608.74$       
11 Curb Ramp 122.50$  EA 8 EA 980.00$             
12 Solid White 0.55$      LFT 946.77 LFT 520.72$             
13 Solid Yellow 0.55$      LFT 1597 LFT 878.35$             
14 Dashed White 0.55$      LFT 180.35 LFT 99.19$               
15 Transverse White 2.05$      LFT 228 LFT 467.40$             
16 Transverse Yellow 2.05$      LFT 121.05 LFT 248.15$             
17 Sign Sheet 11.50$    SF 206 SF 2,369.00$         
18 Sign Pole 12.00$    LFT 429 LFT 5,148.00$         

399,491.90$     
39,949.19$       

439,441.09$     
*Prices from case study from Contract R-31820 in 2012

Unit Price Projected Quantity

Total
Contingency 10%

Item Description Cost
1 Sub-base 30.00$                TON 2160 TON 64,800.00$       
2 Base 46.30$                TON 1080 TON 50,004.00$       
3 Intermediate 49.70$                TON 1080 TON 53,676.00$       
4 Surface 63.20$                TON 810 TON 51,192.00$       
5 Task Coat 0.15$                  SY 5000 SY 750.00$             
6 Hydroseed 1.70$                  SY 2500 SF 4,250.00$         
7 Curb and Gutter 10.75$                LFT 1500 LFT 16,125.00$       
8 Sidewalk 30.00$                SY 800.00 SY 24,000.00$       
9 Curb Ramp 122.50$              EA 7 EA 857.50$             

10 Solid White 0.55$                  LFT 600.00 LFT 330.00$             
11 Solid Yellow 0.55$                  LFT 2150 LFT 1,182.50$         
12 Dashed White 0.55$                  LFT 440.00 LFT 242.00$             
13 Transverse White 2.05$                  LFT 225 LFT 461.25$             
14 Transverse Yellow 2.05$                  LFT LFT -$                    
15 Sign Sheet 11.50$                SF 50 SF 575.00$             
16 Sign Pole 12.00$                LFT 100 LFT 1,200.00$         

269,645.25$     
26,964.53$       

296,609.78$     
*Prices from case study from Contract R-31820 in 2012

Unit Price Projected Quantity

Total
Contingency 10%

ADDRESS Auditors Value
3703 ISABELLA AVE $628,990
3725 ISABELLA AVE $65,190
3723 ISABELLA AVE $74,110
3706 DRAKEWOOD DR $437,690

Total $1,205,980
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Appendix B 

Sample Calculations for Roundabout Cost Analysis 
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*used in the calculations of signage.  
Location: OMUTCD Page 2A-13 
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Sample Calculations for Intersection Merge Cost Analysis 
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Appendix C 

Contract R-31820 – Unit prices for options 
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Appendix D 

Existing Traffic Count Data – Wasson and Paxton Intersection  
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Appendix E 

Existing Traffic Count Data – Wasson, Isabella and Paxton Intersection  
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Appendix F 

Peak Hour Data – Wasson, Isabella and Paxton 

 

 

 

 

 

 

L T R L T R L T R L T R
7:00-7:15 10 4 4 3 5 11 19 31 14 2 38 7
7:15-7:30 17 8 2 4 8 6 15 37 13 1 45 12
7:30-7:45 16 11 1 6 4 13 49 48 19 2 68 15
7:45-8:00 20 15 0 2 8 14 34 55 21 1 47 11
8:00-8:15 31 12 2 18 12 17 46 95 31 1 83 18
8:15-8:30 15 3 0 7 3 8 14 39 12 1 40 8
8:30-8:45 25 11 0 6 7 11 21 79 32 0 69 18
8:45-9:00 19 5 0 12 4 9 16 61 17 1 45 7

L T R L T R L T R L T R
3:00-3:15 30 12 0 9 6 13 11 81 25 2 96 5
3:15-3:30 49 18 3 30 15 27 21 90 45 0 85 25
3:30-3:45 42 15 1 25 21 18 28 105 55 1 140 13
3:45-4:00 30 13 0 31 26 12 25 118 34 3 114 21
4:00-4:15 54 20 0 16 15 21 25 89 46 3 183 17
4:15-4:30 47 14 1 25 13 13 13 108 30 1 139 19
4:30-4:45 25 18 0 32 26 10 27 115 44 2 134 15
4:45-5:00 67 17 0 26 15 13 36 157 42 2 106 10
% of Total 0.8 0.2 0 0.48 0.28 0.24 0.15 0.67 0.18 0.02 0.9 0.08

L T R L T R L T R L T R
Peak Hour 193 69 1 99 69 57 101 469 162 8 562 61
Future 195 70 1 100 70 58 102 474 164 8 568 62

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

NB - Wasson SB - Isabella EB - Paxton WB - Paxton
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Appendix G 

Peak Hour Data – Wasson and Paxton 

 

 

 

 

 

L T R L T R L T R L T R
7:00-7:15 13 0 41 0 0 0 0 23 5 23 32 0
7:15-7:30 12 0 44 0 0 0 0 24 5 31 38 0
7:30-7:45 15 0 78 0 0 0 0 60 3 34 60 0
7:45-8:00 18 0 69 0 0 0 0 41 3 44 41 0
8:00-8:15 14 0 65 0 0 0 0 56 2 38 47 0
8:15-8:30 8 0 64 0 0 0 0 41 7 44 66 0
8:30-8:45 17 0 75 0 0 0 0 46 7 46 54 0
8:45-9:00 13 0 50 0 0 0 0 42 6 37 43 0

L T R L T R L T R L T R
3:00-3:15 15 0 66 0 0 0 0 99 10 88 95 0
3:15-3:30 19 0 70 0 0 0 0 95 9 93 99 0
3:30-3:45 16 0 72 0 0 0 0 108 13 108 103 0
3:45-4:00 14 0 73 0 0 0 0 117 7 82 94 0
4:00-4:15 16 0 91 0 0 0 0 107 16 91 122 0
4:15-4:30 13 0 69 0 0 0 0 107 18 84 97 0
4:30-4:45 11 0 93 0 0 0 0 105 13 90 85 0
4:45-5:00 24 0 98 0 0 0 0 126 8 95 105 0
% of Total 0.2 0 0.8 0 0.94 0.06 0.48 0.53 0

L T R L T R L T R L T R
Peak Hour 64 0 351 0 0 0 0 445 55 360 409 0
Future 65 0 355 0 0 0 0 449 56 364 413 0

NB - Paxton SB EB - Wasson WB - Paxton

NB - Paxton SB EB - Wasson WB - Paxton

NB - Paxton SB EB - Wasson WB - Paxton
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Appendix H 

Routing Percentages from Traffic Count – Roundabout Option  

 

 

 

Routing Percentages from Traffic Count – New Intersection Option  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

L T R L T R L T R L T R
Peak Hour Value 193 69 1 99 69 57 101 469 162 8 562 61
10 Year Count 195 70 1 100 70 58 102 474 164 8 568 62

0.73 0.26 0 0.44 0.31 0.25 0.14 0.64 0.22 0.01 0.89 0.1

NB - Wasson SB - Isabella EB - Paxton WB - Paxton

L T R L T R L T R L T R
Peak Hour Value 64 51 351 99 69 57 51 445 55 105 659 130
10 Year Count 65 51 355 100 70 58 51 449 56 106 665 131

1.00 0.13 0.87 1.00 0.55 0.45 1.00 0.89 0.11 1.00 1.00 1.00

NB - Paxton SB - Isabella EB - Wasson WB - Paxton
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Appendix I 

LOS Existing Paxton and Wasson Existing Intersection (HCS 2000) 
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LOS Existing Paxton, Wasson, and Isabella Existing Intersection (HCS 2000) 

 

 

 



47 
 

Appendix J 

LOS of New Intersection Option – First Iteration (HCS 2000) 
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LOS of New Intersection – Final Iteration (HCS 2000) 
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Appendix K 

LOS for Roundabout Option (VISSIM) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Delay(s) Volume
Left-Through 2.1 256 2.1 4.1 0 26.2
Through-Right 2.5 443 2.5 3.7 0 28.4
Total 2.4 699 2.4 3.8 0 28.4
Left 1.1 110 1.1 1.7 0 6.6
Through 1.3 57 1.3 1.9 0 6.5
Right 0.4 69 0.4 0.7 0 3.6
Total 0.9 236 1 1.6 0 6.6
Left 6.9 1 6.9 0 6.9 6.9
Through 3.1 222 3.1 3.7 0 21.2
Right 1.4 439 1.4 2.2 0 15.9
Total 2 662 2 2.9 0 21.2
Left 2.2 126 2.2 3 0 17.3
Through 1.4 143 1.4 2.8 0 17.3
Right 0 2 0 0 0 0
Total 1.8 271 1.7 2.9 0 17.3

Total 2 1868 A 2 3.2 0 28.4

2 1868 2 3.2 0 28.4

SB

WB

NB

1

NETWORK TOTAL

Delay

LOS Average(s) Standard Deviation(s) Min(s) Max(s)

EB

Intersection Approach Movement
Run

1
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Appendix L 

The Kleingers Group Traffic Engineer Email – Future Count 

 

 

Appendix M 

Cost Estimate of the Transportation Hub 

 

 

 

 

 

Unit Cost Source
RS Means $110 CY 90 CY
RS Means $7.50 EA 200 EA
RS Means $36 LF 54 LF
RS Means $695 EA 23 EA

POS Global $285 EA 20 EA
IHL Group $1,000 EA 4 EA
RS Means $760 EA 2 EA

HP $1,300 EA 5 EA
Shelter's Direct $1,500 EA 2 EA

RS Means $4,475 Total

Total:

Cost

Shelter (Shelter's Direct)

Lights (Std aluminum pole, 8' high, 7FC)
Emergency Police Phone (ADA Compliant Handsfree)

$9,900
$1,500.00

$1,944
#5 Reinforcing Bars

Handrails (24 ft long ramp, Slope 1:12 + Stairs)

$50,049

$15,985

Video Surveillance (CCTV, Industrial station, 2 
cameras & monitor) $4,475

$3,000

$1,520

$5,700
$4,000

$6,500

Self Serve Ticketing (IHL Group)
Static Signage (Outdoor directory board)

Information Display (HP LD4235 42-inch LED Digital 
Signage Display)

Item Description Unit Price Projected Quantity
Heavyweight Concrete, Ready Mix (5000psi)


