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BACKGROUND AND PURPOSE 

Burgess & Niple (B&N) has completed the evaluation of improvements proposed at the intersection of 

Maitland Boulevard and Maitland Avenue in the City of Maitland. Maitland Boulevard is currently an 

east/west four-lane divided urban principal arterial that provides direct access to Interstate 4 and US-

17/92. Maitland Avenue is currently a four-lane divided urban collector road oriented in the north/south 

direction. Parallel to Interstate 4 and US-17/92, Maitland Avenue connects the City of Maitland to 

Altamonte Springs.  

There is currently a project under development by FDOT to widen Maitland Boulevard to three lanes in 

each direction from Interstate 4 to Maitland Avenue. While this project will improve traffic flow in most 

of the corridor, the FDOT PD&E report indicates that the intersection of Maitland Avenue and Maitland 

Boulevard will be over capacity and operate very poorly. This poor operation will cause long delays and 

backups for local and regional traffic, and encourage traffic to “cut through” on Maitland Avenue to 

access US 17/92 to the south. 

B&N has completed a study of the feasibility of constructing a grade-separated crossing at the 

intersection of Maitland Boulevard and Maitland Avenue to alleviate this traffic bottleneck. To be 

completed in a cost effective manner, this study has been developed in phases, as described below.  

PHASE I – FEASIBILITY STUDY 

During the first phase, B&N evaluated the feasibility of constructing a grade-separated crossing at the 

intersection of Maitland Boulevard and Maitland Avenue. The focus of Phase I was to further 

understand the existing and future traffic conditions expected at this intersection and to determine 

whether a grade-separated solution was feasible given the existing R/W and access constraints at this 

location. The completed Technical Memorandum for Phase I is attached as Appendix A. The Phase I  

report was reviewed by City Staff and presented to City Council in a work session. The following 

summarizes the approach and findings from Phase I. 

Phase I included estimating future traffic volumes at this intersection and analyzing the existing lane 

configurations and the proposed lane configurations from the FDOT Maitland Boulevard widening 

project. It was found that long delays and high volume-to-capacity (v/c) ratios would occur with an at-

grade intersection solution even with the proposed FDOT widening project. The FDOT PD&E study came 

to similar conclusions. The widening of Maitland Boulevard with at-grade signalized intersection 

improvements at Maitland Avenue was found to not provide adequate long-term traffic capacity and 

operations at this intersection.  

To identify an adequate long-term transportation solution at this intersection, three grade-separated 

interchange alternatives were considered: a Single Point Urban Interchange (SPUI), a Median Urban 

Diamond (MUD) Interchange and a Tight Diamond Interchange (TDI). Phase I concluded that all three 

grade-separated solutions which carry Maitland Boulevard over Maitland Avenue, will greatly reduce 

traffic delays and backups, when compared to the proposed additional lanes currently under design by 

FDOT. These interchange alternatives all were shown to function well, with all signalized approaches 

operating at LOS D or better for 2040 traffic forecasts during both peak hours; and given that east-west 

traffic would be free flow, the average overall peak hour delay per vehicle was highly reduced when 

compared to the at-grade solution.  
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Preliminary horizontal layouts of the three grade-separated interchange alternatives were prepared to 

illustrate traffic operations and property impacts. While the benefits and potential impacts of the three 

alternatives were apparent from the Phase 1 analysis, there were still lingering questions related to the 

three alternatives related to access to adjacent roadways and the full extent of property impacts. These 

issues needed to be further explored to determine which alternative would be most appropriate to 

select as the recommended option for further refinement. 

Thus, a Phase II study was proposed to further evaluate the three potentially feasible interchange 

alternatives and evaluate how the interchanges will impact and ultimately tie into the adjacent US-

17/92 interchange with Maitland Boulevard and the intersection to the west at West Lake Faith Drive.  

PHASE II – ALTERNATIVES REFINEMENT AND SCREENING 

During Phase II, B&N further evaluated the three potential grade-separated interchange alternatives 

identified in Phase I of the study with the purpose of selecting the alternative that provides the best 

long-term solution at the intersection. The Phase II evaluation was to answer the following questions: 

 How will the grade separation options connect into Maitland Boulevard east of Maitland Avenue 

and maintain the ramp from Maitland Boulevard to US 17/92 (Greenwood Drive)? Is it necessary 

to prohibit turning movements at the interchange to do so? 

 How would a grade separation project connect into the proposed FDOT widening of Maitland 

Boulevard? Could the grade separation be logically integrated into the widening project or 

added as a “Phase 2” of the corridor improvement project. 

 Can the preliminary layouts be refined to minimize or eliminate property impacts? 

 

The following is a brief summary of the Phase II evaluation. Refer to Appendix B for the Phase II 

Technical Memorandum that describes the Phase II evaluation and conclusions.  

 

Median Urban Diamond (MUD) 

The MUD alternative carries Maitland Boulevard over Maitland Avenue using separate structures for 

eastbound and westbound traffic with ramps connecting Maitland Boulevard to Maitland Avenue 

located in the median between the two structures that intersect Maitland Avenue at a single 

intersection. 

The Phase II evaluation revealed that because of the required ramp layout and the close proximity of 

West Lake Faith Drive and the Willow School access the following traffic movements must be prohibited 

for the MUD alternative: 

 Left turns from westbound Maitland Boulevard to the Willow School  

 Right turns from the Maitland Avenue entrance ramp to West Lake Faith Drive  

Alternative routes were identified that provide reasonable options to perform these traffic movements. 

However, the most challenging access issue for the MUD was providing access from the Willow School 

to westbound Maitland Boulevard. When completed, FDOT’s Maitland Boulevard widening project will 

prohibit left turns from the Willow School and West Lake Faith Drive onto Maitland Boulevard. To 
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provide this left-turn movement from the Willow School, it was anticipated that traffic could turn right 

onto eastbound Maitland Boulevard and then make a U-turn at the Maitland Avenue intersection. 

However, this move isn’t possible for the MUD alternative because its intersection footprint is too 

narrow to allow for trucks to adequately turn the 180-degrees necessary to make the U-turn.  

Single Point Urban Interchange (SPUI) 

The SPUI alternative consists of a single bridge carrying eastbound and westbound Maitland Boulevard 

traffic over Maitland Avenue with connecting ramps to Maitland Avenue. These connecting ramps meet 

Maitland Avenue at a single intersection under the bridge.  

The SPUI solves the access shortcoming of the MUD for the Willow School traffic seeking to travel 

westbound on Maitland Boulevard since its layout provides adequate width for the eastbound U-turn 

maneuver at the SPUI intersection with Maitland Avenue.  

The primary issue with the SPUI alternative is connectivity for eastbound Maitland Boulevard to the US 

17/92 “slip” ramp (Greenwood Drive). Given its close proximity to Maitland Avenue, a typical design is 

not possible. Two options were evaluated to provide this access. The first, identified as SPUI Option 1, 

provides direct access to southbound US-17/92 from both northbound and southbound Maitland 

Avenue, and from Maitland Boulevard through the exit ramp at Maitland Avenue (see Figure 1). 

 

Figure 1 – Access to US-17/92 via Greenwood Drive Slip Ramp (SPUI Option 1) 

This option requires additional property impacts in both the southwest and southeast quadrants of the 

interchange to provide the additional through lane at the SPUI intersection.  Analysis showed that 

having to process the eastbound through traffic to the Greenwood Drive slip ramp through the Maitland 
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Avenue intersection would reduce the traffic operational benefits of the SPUI. Additionally, since the 

eastbound through traffic destined for the Greenwood Drive slip ramp would be required to stop, one of 

the primary goals of the City would not be accomplished – to reduce the amount of traffic that turns 

onto Maitland Avenue to “cut-through” to US 17/92 using Horatio Avenue. 

Thus, a second option, identified as SPUI Option 2, was considered which would provide direct access 

from eastbound Maitland Boulevard to southbound US-17/92 via the Greenwood Drive slip ramp (see 

Figure 2). 

However, to accomplish this, the direct connections from Maitland Avenue to eastbound Maitland 

Boulevard had to be eliminated, meaning that Maitland Avenue traffic wishing to access both 

southbound and northbound US-17/92 would need to use other east-west routes along the corridor, 

such as Spring Lake/Obrien Roads (north of Maitland Boulevard) or Horatio Avenue (south of Maitland 

Boulevard), as depicted in Figures 2 and 3. 

 

Figure 2 – Access to US-17/92 via Greenwood Drive Slip Ramp (SPUI Option 2) 

 



 pg. 5 

Figure 3 – Access to US-17/92 from Maitland Avenue for SPUI Option 2 

Since the volume of traffic accessing eastbound Maitland Boulevard from Maitland Avenue is relatively 

low (see Figure 4), it is not anticipated that this elimination of traffic movements will create a major 

inconvenience or create traffic problems elsewhere.  With the direct connection being provided 

between Maitland Boulevard and US-17/92, there is no need for the additional through lane at the 

eastern ramp intersection as was used in SPUI Option 1. This reduces the property impacts and 

construction cost for SPUI Option 2. 

 

Figure 4 – Forecasted 2035 Peak Hour Traffic Volumes 
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Tight Diamond Interchange (TDI) 

Similar to the SPUI, the TDI alternative consists of a single bridge carrying eastbound and westbound 

Maitland Boulevard traffic over Maitland Avenue with ramps connecting Maitland Boulevard to 

Maitland Avenue located on the outside of Maitland Boulevard. The TDI alternative was anticipated to 

function very similar to the SPUI alternative with a couple of notable disadvantages. Operationally, this 

alternative would experience slightly longer delays than the SPUI alternative due to the longer time 

needed for vehicles to clear the ramp intersections. Also, the eastbound to westbound U-turn maneuver 

is much more challenging since it can’t be accomplished without encroaching into the adjacent travel 

lanes. With property impacts and access challenges similar to the SPUI alternative and with the 

operational shortcomings, it was clear that the TDI provided no apparent advantage over the SPUI 

alternatives and thus was removed from further consideration. 

Based on the analysis completed in Phase II, the SPUI Option 2 alternative was recommended for further 

evaluation and preliminary design. 

PHASE III – FURTHER DEVELOPMENT OF RECOMMENDED ALTERNATIVE 

During this phase of the study, the recommended SPUI Option 2 alternative was explored in greater 

detail to identify the required construction layout, property impacts, costs, and pedestrian connectivity. 

The following summarizes this further analysis. 

HORIZONTAL GEOMETRY 

When developing the horizontal geometry of SPUI Option 2, the Design Speed assumed for Maitland 

Boulevard was 45-mph, and the Design Speed assumed for Maitland Avenue was 35-mph. Refer to 

Appendix C for the project’s design criteria based on these design speeds and using the FDOT Plans 

Preparation Manual (PPM). Curb was used where appropriate along Maitland Boulevard; in sections 

where the two directions needed to be pulled tight to each other, a center median barrier was utilized. 

See Figure 5 for the lane configuration used to develop SPUI Option 2. 
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Figure 5 – Lane Configuration of SPUI Option 2 

Northbound Maitland Avenue accessing westbound Maitland Boulevard utilizes dual left turn lanes. The 

length of the two receiving lanes on the westbound entrance ramp (approximately 800 feet long) were 

designed to maximize the amount of traffic that will use each left turn lane, since a quick merge 

downstream of an intersection typically results in most traffic using the turn lane that doesn’t end 

downstream, significantly reducing the capacity of the intersection. The Phase II Technical 

Memorandum (Appendix B) explains this in greater detail. 

Refer to Appendix D for the horizontal layout of SPUI Option 2. 

VERTICAL GEOMETRY 

To develop the vertical geometry, the FDOT PPM was utilized to identify the vertical geometric design 

criteria as shown in Appendix C. A 6% maximum grade was utilized along Maitland Boulevard and a 6% 

maximum grade was used on the ramps. Minimum vertical clearance of 17.5 feet was used for the 

Maitland Boulevard structure over Maitland Avenue. Because Maitland Avenue is being kept at its 

existing grade and elevation through this project area, Maitland Boulevard is designed to go over 

Maitland Avenue. The vertical change in grade and elevation along Maitland Boulevard begins just east 

of Lake Faith Drive and continues east to just west of the existing bridge over Mechanic Street/CSX 

Railroad/US-17/92. Refer to Appendix E for the vertical geometric design of SPUI Option 2. 

PRELIMINARY WORK LIMITS 

Due to the number of lanes required along the ramps at the SPUI intersection, the overall footprint of 

this project improvement impacts several properties adjacent to the intersection of Maitland Boulevard 

and Maitland Avenue. The design utilizes tight geometry with the use of retaining walls between the 
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freeway facility and the ramps in an effort to minimize this impact. Due to the number of parcels using 

West Lake Faith Drive on the north side of Maitland Boulevard for access, the strategy when developing 

SPUI Option 2 geometry west of Maitland Avenue was to not impact the existing street and work south 

to place the necessary lanes and shoulders. This was chosen to avoid land-locking the parcels and 

relocating the residences in the northwest quadrant of the intersection.  

However, this strategy impacts the existing tennis courts and parking at the Roth Jewish Community 

Center property in the southwest quadrant of the intersection. This study didn’t investigate whether the 

tennis courts or parking lot layout could be revised to stay functional with the proposed project 

improvement. It is anticipated that small strips of land would be needed in the northwest and northeast 

quadrants of the intersection to accommodate the turning radii at the intersection. See Figure 6 for an 

approximation of the property impacts anticipated as a result of this intersection improvement. Refer to 

Appendix D for the approximate construction limits anticipated for this proposed solution. 

 

Figure 6 – Potential Property Impacts 

ACCESS AT LAKE FAITH DRIVE AND US-17/92 

Maintaining direct left turn access into the Willow School for westbound traffic using the connector 

ramp from Maitland Avenue will not be possible. This is due to the short distance available for making 

the necessary three lane changes to get from the connecting ramp to the left turn lane for the school. 

Those wishing to make this left turn must continue west past the school on Maitland Boulevard, make a 

U-turn at the proposed Maitland Concourse North intersection, travel east on Maitland Boulevard, and 

then turn right into the Willow School. Westbound traffic already on Maitland Boulevard coming from 

US-17/92 will still be able to turn left into the school. 

This interchange improvement doesn’t change the anticipated left out access from Lake Faith Drive or 

the Willow School from what the FDOT Maitland Boulevard widening project proposed. Similar to what 

is proposed in the FDOT widening project, this interchange improvement proposes to prohibit left turns 

onto Maitland Boulevard (see Figure 7). Southbound Lake Faith Drive to eastbound Maitland Boulevard 
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traffic can be accommodated by either continuing west through the proposed Maitland Concourse 

North development and turning left at a new signalized intersection with Maitland Boulevard, or turning 

right onto Maitland Boulevard and then making a U-turn at the Maitland Concourse North intersection. 

 

Figure 7 - Left Turns Prohibited from W. Lake Faith and the Willow School to Maitland Boulevard 

Traffic leaving the Willow School on the south leg wishing to head west on Maitland Boulevard would 

need to turn right onto Maitland Boulevard and then make a U-turn at the Maitland Avenue SPUI 

intersection (see Figure 8). 
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Figure 8 – Access to Westbound Maitland Boulevard from the Willow School 

Access from both directions of US-17/92 to Maitland Boulevard is provided in the SPUI Option 2 

alternative. As discussed in the Phase II summary, access to southbound US-17/92 (via the Greenwood 

Drive ramp) and northbound US-17/92 is provided directly for eastbound Maitland Boulevard, but is not 

provided directly for Maitland Avenue. Maitland Avenue traffic wishing to access US-17/92 must use 

other east-west routes along the corridor, such as Spring Lake/Obrien Roads (north of Maitland 

Boulevard) or Horatio Avenue (south of Maitland Boulevard), as shown in Figure 9. 
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Figure 9 – Access to US-17/92 from Maitland Avenue 

PEDESTRIAN ACCOMODATIONS 

Existing sidewalks along Maitland Boulevard to the west of Maitland Avenue connect to sidewalks that 

run along both sides of Maitland Avenue. This existing pedestrian infrastructure provides pedestrian 

connectivity to and from the west. The SPUI alternative will maintain these pedestrian accommodations 

with proposed sidewalks along the outside ramps adjacent to Maitland Boulevard west of the 

interchange and connecting to Maitland Avenue at the ramp intersection (See Figure 10). Pedestrians 

can then utilize the sidewalk system along the existing city street network, most notably along Marion 

Way to Gamewell Avenue to connect to the existing pedestrian tunnel and trail east of the interchange 

improvement. 
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Figure 10 – Pedestrian Accommodations at Maitland Boulevard & Maitland Avenue Intersection 

BICYCLE ACCOMODATIONS 

Currently, no bicycle lanes exist east or west of the intersection.  Bicycles are accommodated through 

alternate routes along Sandspur Road, Marion Way, and Gamewell Avenue.  Due to limited right-of-way 

and the presence of these alternate routes, dedicated bicycle lanes are not being proposed along 

Maitland Boulevard as part of the FDOT widening project from Interstate 4 to Maitland Avenue.  As with 

the FDOT widening project, it is recommended to obtain a variation for bicycle lanes.   

TRAFFIC ANALYSIS 

The results of the capacity analysis completed for the recommended solution are shown below. Traffic 

volumes from the SR 414 PD&E study for the year 2035 were used to be consistent with the currently 

planned FDOT widening project. It should be noted that the SR 414 PD&E study did not account for the 

Maitland Concourse North development. Therefore the site generated traffic volumes from 

development were added to the 2035 SR 414 PD&E 2035 traffic volumes and the resulting volumes were 

used for intersection capacity analysis using Synchro. Analysis results indicated that the SPUI option 

performs well for the year 2035 (see Table 1). Refer to Appendix F for a detailed summary of the traffic 

analysis results for SPUI Option 2.  
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 AM Peak Hour PM Peak Hour 

Approach Delay (s) LOS Delay (s) LOS 

EB Ramp 50.2 D 42.2 D 

WB Ramp 15.2 B 8.2 A 

NB Maitland Ave 54.5 D 45.7 D 

SB Maitland Ave 39.5 D 34.1 C 

Overall 46 D 39.2 D 

 

Table 1 - SPUI Option 2: Level of Service (LOS) Summary for Signalized Intersection 

 

PRELIMINARY CONSTRUCTION COST ESTIMATE 

The preliminary construction cost to construct the preferred alternative is $8,468,198.59.  This estimate 

was developed using FDOT historical pricing from July 1, 2015 to June 30, 2016 for the Orange County 

area.  The quantities are based on the following assumptions: 

 Preferred Alternative.  The cost estimate is based upon the interchange recommendation 

shown within this report of a Single Point Urban Interchange (SPUI). 

 Maitland Blvd.  It is assumed that very little pavement along Maitland Blvd can be salvaged with 

milling and resurfacing since the road will need to be raised significantly. Three inches of 

structural course and 1.5 inches of friction course is assumed.  

 Maitland Ave.  The construction estimate assumes standard resurfacing of the Maitland Ave as 

no profile adjustments are anticipated. Three inches of milling is assumed with two inches of 

structural course and one inch of friction course resurfacing.  

 Bridge Cost. The bridge cost was obtained from the FDOT LRE system which bases cost on the 

proposed square footage of the bridge.  

 Replacement of Signals.  The construction estimate assumes replacement of all the mast arms 

at the intersection. 

 Right-of-Way Acquisition.  No Right-of-Way acquisition costs are included within this estimate. 

CONNECTIVITY TO FDOT MAITLAND BOULEVARD WIDENING PROJECT 

This interchange improvement fits well with the FDOT plans to widen Maitland Boulevard from 

Interstate 4 to Maitland Avenue. Currently FDOT is planning to widen Maitland Boulevard from two to 

three lanes in each direction. The recommended solution as proposed matches into a three lane section 

at the West Lake Faith Drive intersection. In the eastbound direction, the third lane drops to the 

intersection via the exit ramp to Maitland Avenue, leaving two lanes on eastbound Maitland Boulevard 

to cross over the bridge over Maitland Avenue. In the westbound direction, the two lanes on westbound 

Maitland Boulevard that cross over the bridge over Maitland Avenue join a third lane that comes from 

the entrance ramp from Maitland Avenue to make three lanes that enter the West Lake Faith 

intersection area and join the FDOT widening project. Vertically, Maitland Boulevard matches back into 

existing elevations east of West Lake Faith Drive, again matching back into the FDOT widening project. 

Refer to Figure 11 for image of connectivity to FDOT Widening Project. 
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Figure 11 – Connectivity to FDOT Widening Project 

CONCEPTUAL MAINTENANCE OF TRAFFIC 

Due to the need to change the vertical geometry of Maitland Boulevard to grade-separate it from 

Maitland Avenue, careful consideration needs to be taken when determining how to construct the 

improvement. It is anticipated that the improvements can be constructed in two primary construction 

phases: 

 Phase 1 – construct the Maitland Boulevard to Maitland Avenue connecting ramps. Once 

completed, the intersection with Maitland Avenue can be maintained while still allowing for the 

necessary room to construct the proposed Maitland Boulevard roadway and bridge 
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 Phase 2 – construct the Maitland Boulevard roadway and bridge over Maitland Avenue while 

traffic is on the pavement constructed in Phase 1 

 

 

See Appendix H for a schematic drawing showing the anticipated phased construction of this 

improvement. It should be noted that because the proposed solution does not utilize a ramp in the 

southeast quadrant of the interchange to connect Maitland Avenue to Maitland Boulevard, it is 

anticipated that temporary pavement will need to be utilized in order to maintain eastbound Maitland 

Boulevard while pulling this traffic south enough to construct proposed Maitland Boulevard in the 

median. 

In the event that the FDOT widening project is constructed through this intersection prior to the 

implementation of the grade-separation solution, the additional pavement placed by FDOT would be 

valuable for maintaining traffic on the existing pavement while constructing Phase 1 as described above. 

NEXT STEPS 

In conclusion, B&N recommends the Single Point Urban Interchange (SPUI) Option 2 alternative at this 

location. Several interchange configurations were evaluated at this location and this alternative is 

anticipated to have the least amount of access and property impacts of the alternatives evaluated. After 

eliminating the other interchange alternatives from further consideration, additional engineering and 

traffic analysis was completed to further evaluate the vertical design, cost, connectivity to the FDOT 

widening project, and constructability of the SPUI Option 2 alternative. 

Recommended next steps are below: 

1) Submission to City staff, Transportation Advisory Board and City Council; 

2) Meet with FDOT District 5 to present and discuss the findings of the study. Concurrence from 

FDOT District 5 is critical to the success of implementing an interchange alternative at this 

location; and, 

3) Begin the coordination with the adjacent property owners, most notably the Jewish Community 

Center, Lake Faith Apartments and the general public.  
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1800 Pembrook Drive | Suite 265 | Orlando, FL 32810 | 407.401.8527 
 

Memorandum 

To: City of Maitland 
 
From: Burgess & Niple, Inc. 
 
Subject:  Maitland Boulevard and Maitland Avenue Grade Separated Interchange Feasibility Study 
 
Date: December 28, 2015 (FINAL)      

BACKGROUND & PURPOSE 
 
Burgess & Niple (B&N) has completed the first phase of a study of the feasibility of constructing a grade 
separated crossing at the intersection of Maitland Boulevard and Maitland Avenue.  Maitland Boulevard is 
currently an east/west four-lane divided urban principal arterial that provides direct access to Interstate 4 
and US 17/92 (Orlando Avenue). Maitland Avenue is currently a four-lane divided urban collector road 
oriented in the north/south direction. Parallel to Interstate 4 and US 17/92 (Orlando Avenue), Maitland 
Avenue connects the City of Maitland to Altamonte Springs. The purpose of this study was to evaluate the 
feasibility of a grade separated crossing at the Maitland Boulevard, Maitland Avenue intersection and to 
develop as many as three grade separated geometric alternatives for additional study. 

VOLUME DEVELOPMENT 
 
In order to estimate the future volumes expected at the intersection of Maitland Boulevard and Maitland 
Avenue, the Travel Demand Model (TDM) output was obtained from MetroPlan Orlando for this area.  Base 
year (2009) and future year (2040) model outputs were used in the volume development.  Existing AM and 
PM peak period (7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM) intersection counts from October 2014 were 
provided by the City.  The following process was used to develop the future 2040 volumes for analysis: 

 Existing average daily traffic (ADT) volumes were obtained from the FDOT Florida Traffic Online Map 
for the east and west Maitland Boulevard approaches. Roadway count summaries from between 
September 30, 2014 and October 2, 2014 were provided by the City for Maitland Avenue from the 
Seminole County Line to Orlando Avenue.  Because the locations of these ADT counts were not on 
the approaches immediately adjacent to the intersection, a factor was developed from these counts 
to expand the peak period counts (7:00 AM to 9:00 AM and 4:00 PM to 6:00 PM) to ADT volumes for 
each approach. 

 The base year 2009 and future year 2040 Metroplan TDM output was obtained for all four 
intersection approaches.  The model predicts the east and south legs to grow by approximately 20% 
between 2009 and 2040 while it predicts the west leg to grow by 30%. The model predicts that the 
north leg will actually decrease slightly in volume between 2009 and 2040.  Given that Maitland 
Avenue to the north connects to several residential and commercial developments as well as 
Altamonte Drive, a major arterial to the north; and the significant growth experienced on the other 
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intersection approaches; in our judgment, it is unlikely that the north leg volumes will not grow in 
the future as predicted by the model.  Thus, a nominal 10% growth was applied to the 2009 TDM 
output on the north leg to generate a 2040 ADT estimate. 

 The Ratio and Difference Methods factoring procedures outlined in the NCHRP 765 report were used 
to calibrate link volumes. The adjusted link volumes were used as an input to developing design 
turning movement volumes for the study intersection.   

 Based on the Project Traffic Forecasting Handbook published by FDOT, the standard K factor of 0.9 
was used for all approaches for the AM and PM peak hours. 

 Directional factors (D factors) were calculated from the existing intersection counts. 

The 2040 forecasted AM and PM peak hour volumes are illustrated in Figure 1. 

 

These forecasts provide a good basis for this feasibility analysis. However, if the concept is advanced to a 
more detailed preliminary engineering study, the Metroplan TDM should be updated to include this 
intersection as grade separated and the forecasts recalculated based on the new model runs. 
 
 

Figure 1: 2040 Peak Hour Volumes 
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INTERSECTION ANALYSIS 
 
The current at-grade intersection was analyzed with its existing lane configurations under 2014 traffic 
volumes as well as under the proposed FDOT Maitland Boulevard widening project lane configurations and 
forecasted 2040 traffic volumes. These analyses will serve as a base to compare the operation of future 
grade separated intersections. 

Analyses were completed using Synchro 8 software which uses methodologies provided in the Highway 
Capacity Manual (HCM). SimTraffic software, the microscopic simulation tool associated with Synchro, was 
used to determine the 95th percentile queue lengths. A total of 10 separate model runs were conducted to 
account for the random nature of the microscopic SimTraffic model. 

Results from these analyses are presented in Table 1 and Table 2. 

Table 1: 
 Existing At-Grade Intersection Analysis Results (2014 traffic) 

 
Overall 

LOS 

Eastbound 
(Maitland 

Boulevard) 

Westbound 
(Maitland Boulevard) 

Northbound 
(Maitland 
Avenue) 

Southbound 
(Maitland Avenue) 

LT TH RT LT TH RT LT TH RT LT TH RT 

AM Peak Hour 

LOS F F C C E F A F D F F F 

Delay 108.2 166.3 28.8 31.7 78.6 164.2 0.1 200.8 47.7 184.5 109.6 112.7 

 
E 

61.2 
F 

155.1 
F 

101.9 
118.4 

F 

V/C Ratio 

-- 

1.17 0.59 0.62 0.42 1.26 0.06 12.3 1.16 1.08 1.01 1.05 

95th 
Percentile 

Queue 
550’ 1,000’ 300’ 925’ 300’ 725’ 975’ 275’ 1,075’ 250’ 

PM Peak Hour 

LOS E F F E F E A F D E F E 

Delay 78.9 92.7 89.6 76.8 236.6 60.2 0.1 133.2 47.0 69.8 101.9 56.6 

 
F 

86.7 
E 

63.0 
E 

75.5 
E 

75.9 

V/C Ratio 

-- 

0.97 1.08 1.01 1.09 0.89 0.06 1.09 0.79 0.59 0.95 0.73 

95th 
Percentile 

Queue 
650’ 1,550’ 150’ 475’ 175’ 700’ 1,000’ 200’ 350’ 250’ 
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Table 2: 
Post FDOT Widening At-Grade Intersection Analysis Results (2040) 

 
Overall 

LOS 

Eastbound 
(Maitland 

Boulevard) 

Westbound 
(Maitland Boulevard) 

Northbound 
(Maitland 
Avenue) 

Southbound 
(Maitland Avenue) 

LT TH RT LT TH RT LT TH RT LT TH RT 

AM Peak Hour 

LOS F F E F F A F E E F F 

Delay 151.0 204.2 64.0 177.7 219.8 0.1 256.5 56.9 79.8 137.8 123.0 

 
F 

92.1 
F 

208.5 
F 

190.6 
F 

125.0 

V/C Ratio 

-- 

1.27 1.13 1.01 1.38 0.08 1.40 0.53 0.71 1.12 1.10 

95th 
Percentile 

Queue 
600’ 1,550’ 425’ 1,300’ 375’ 700’ 1,150’ 425’ 1,300’ 250’ 

PM Peak Hour 

LOS F E F F D A F F F E D 

Delay 140.7 72.4 198.6 299.3 52.6 0.1 212.8 121.6 224.0 77.8 50.0 

 
F 

177.3 
E 

58.0 
F 

164.4 
F 

88.7 

V/C Ratio 

-- 

0.91 1.36 1.27 0.84 0.07 1.30 1.08 1.24 0.81 0.75 

95th 
Percentile 

Queue 
625’ 1,550’ 250’ 500’ 125’ 725’ 1,050’ 350’ 525’ 250’ 

 

The long delays and high volume-to-capacity (v/c) ratios indicate that an at-grade intersection, even with 
the proposed FDOT widening lane configuration, will not provide acceptable operations at this location in 
2040. 

The study intersection was analyzed under three proposed grade separated configurations for the 2040 AM 
and PM peak hours.  The three grade separated configurations include a Single Point Urban Diamond 
Interchange (SPUI), a Median Urban Diamond (MUD) Interchange, and a Tight Diamond Interchange.  All 
analyses were completed using Synchro 8 software which uses methodologies provided in the Highway 
Capacity Manual (HCM). The lane configurations for the concepts are the minimum to provide LOS D or 
better on each intersection approach, and a volume-to-capacity ratio 1.0 or less for all traffic movements, 
for 2040 traffic forecasts.  Because the proposed grade separated intersection will be part of the Maitland 
Avenue signal system, cycle lengths will be dictated by the network and not the isolated operations of this 
intersection.  A cycle length of 90 seconds was used for both the AM and PM peak hours for all three 
configurations. PASSER software was used to determine the signal timings for the tight diamond interchange 
configuration, which were then transferred to Synchro for optimization and analysis.  
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SimTraffic software, the microscopic simulation tool associated with Synchro, was used to determine the 
95th percentile queue lengths. A total of 10 separate model runs were conducted to account for the random 
nature of the microscopic SimTraffic model. Analysis results for the three grade separated configurations 
are summarized below. 

Single Point Urban Interchange (SPUI) 

The SPUI consolidates the two intersections of a typical diamond interchange into a single signalized 
intersection. The analysis results for the SPUI configuration that is illustrated in attached Exhibit A are 
summarized in Table 3. 

Table 3: 
SPUI Operational Analysis Results 

 Overall 
LOS 

Eastbound Westbound Northbound Southbound 

LT RT LT RT LT TH RT LT TH RT 

AM Peak Hour  

LOS C D A C A D C A D D A 

Delay 27.4 47.8 1.6 31.8 0.1 50.8 25.0 0.0 42.6 47.5 0.8 

 B 
19.6 

B 
12.5 

D 
41.0 

C 
26.8 

V/C Ratio 
-- 

0.85 0.58 0.23 0.08 0.92 0.30 0.04 0.57 0.88 0.41 

95th Percentile 
Queue  

300’ 225’ 100’ 0’ 500’ 350’ 0’ 175’ 325’ 225’ 

PM Peak Hour 

LOS C D A C A C C A D D A 

Delay 24.2 50.1 2.2 28.1 0.1 30.4 34.4 0.2 40.6 52.5 0.7 

 C 
22.0 

A 
9.5 

C 
28.1 

C 
24.9 

V/C Ratio 
-- 

0.91 0.65 0.14 0.07 0.63 0.65 0.11 0.57 0.81 0.35 

95th Percentile 
Queue 

400’ 125’ 75’ 0’ 300’ 200’ 0’ 175’ 200’ 200’ 

 
All movements and the overall intersection operate acceptably at LOS D or better during both peak hours 
under the SPUI configuration. 
 
Median Urban Diamond (MUD) Interchange 

Similar to the SPUI, the MUD also consolidates the two ramp intersections into one signalized intersection.  
However, with the MUD, the ramps merge and diverge from the mainline on the left instead of the right.  A 
MUD has the advantage of a smaller right-of-way footprint than most interchanges since the exit ramps are 
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in the median and requires shorter vehicle clearance times than a SPUI because of the smaller intersection 
width. The analysis results for the MUD Interchange illustrated in Exhibit B are summarized in Table 4. 

Table 4: 
MUD Operational Analysis Results 

 Overall 
LOS 

Eastbound Westbound Northbound Southbound 

LT RT LT RT LT TH RT LT TH RT 

AM Peak Hour  

LOS D C D F A E C C D E B 

Delay 43.0 23.0 52.3 100.8 0.1 59.3 28.6 21.7 40.3 64.7 16.5 

 D 
40.9 

D 
39.4 

D 
48.8 

D 
41.1 

V/C Ratio 
-- 

0.46 1.00 0.85 0.08 0.96 0.35 0.03 0.53 0.97 0.63 

95th Percentile 
Queue  

300’ 450’ 125’ 25’ 400 150’ 0’ 150’ 300’ 200’ 

PM Peak Hour 

LOS D C D E A C C C E E B 

Delay 35.0 21.2 40.1 68.0 0.1 33.2 34.4 23.0 55.8 79.2 16.7 

 C 
32.3 

C 
22.9 

C 
32.4 

D 
44.4 

V/C Ratio 
-- 

0.51 0.98 0.61 0.07 0.68 0.65 0.09 0.74 0.97 0.54 

95th Percentile 
Queue 

250’ 200’ 75’ 0’ 325’ 200’ 0’ 175’ 225’ 200’ 

 
All approaches operate acceptably at LOS D or better for 2040 forecasts during both peak hours under the 
MUD configuration.  
 
Tight Diamond Interchange 
The Tight Diamond Interchange is similar to a typical diamond interchange but is compressed for a smaller 
footprint and less right-of-way requirements. These interchanges are typically controlled from a single traffic 
signal controller so that the timings are coordinated to clear out the traffic between the closely spaced 
intersections and to keep backups from blocking the upstream intersection. The analysis results for the 
configuration shown in Exhibit C are summarized in Table 5.  
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Table 5:  
Tight Diamond Interchange Operational Analysis Results 

N
o

rt
h

 In
te

rs
e

ct
io

n
 (

W
B

 M
ai

tl
an

d
 B

lv
d

) 

 Overall 
LOS 

Westbound Northbound Southbound 

LT RT LT TH TH RT 

AM Peak Hour 

LOS B D D B A B B 

Delay 11.5 45.9 37.7 12.7 1.7 13.7 11.4 

 D 
40.9 

A 
6.7 

B 
12.7 

V/C Ratio 
-- 

0.44 0.08 0.79 0.29 0.31 0.58 

95th Percentile Queue  100’ 75’ 25’ 25’ 200’ 225’ 

PM Peak Hour 

LOS A D D B A B B 

Delay 9.7 42.3 37.6 10.0 3.9 12.8 10.0 

 D 
39.1 

A 
5.9 

B 
11.4 

V/C Ratio 
-- 

0.32 0.07 0.67 0.42 0.21 0.49 

95th Percentile Queue  75’ 75’ 50’ 50’ 125’ 175’ 

So
u

th
 In

te
rs

e
ct

io
n

 (
EB

 M
ai

tl
an

d
 B

lv
d

) 

 Overall 
LOS 

Eastbound Northbound Southbound 

LT RT TH RT LT TH 

AM Peak Hour 

LOS C A C D A D C 

Delay 30.9 9.9 28.8 47.3 1.9 52.4 23.6 

 C 
21.4 

D 
45.0 

C 
28.7 

V/C Ratio 
-- 

0.27 0.89 0.90 0.04 0.80 0.61 

95th Percentile Queue  200’ 400’ 600’ 25’ 175’ 250’ 

PM Peak Hour 

LOS C B D D A E B 

Delay 34.9 11.0 39.3 50.5 2.2 70.5 18.8 

 C 
27.6 

D 
44.3 

C 
34.4 

V/C Ratio 
-- 

0.35 0.95 0.94 0.11 0.91 0.34 

95th Percentile Queue  250’ 450’ 250’ 50’ 200’ 150’ 

The Tight Diamond Interchange configuration operates acceptably at LOS D or better for all approaches and 
the overall intersection during both the AM and PM peak hours with minimal queue lengths for both 
intersections. 
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To compare the operations of 2040 volumes for the three grade separated intersections and the at-grade 
intersection post FDOT widening, the average peak hour delay per vehicle (in seconds) for the overall 
intersection including the through movements on Maitland Boulevard are summarized in Table 6. 

Table 6: 
2040 Operational Analysis Results Summary 

 Post FDOT 
Widening At-

Grade 
SPUI MUD 

Tight 
Diamond 

AM Peak Hour 151.0 14.2 22.3 17.9 

PM Peak Hour 140.7 12.8 18.5 19.4 

IMPACTS 

The interchange configurations investigated at this location all are anticipated to have some R/W and access 
impacts. The MUD alternative appears to require the least amount of R/W of the three configurations. All 
three have similar access concerns that would require some investigation to see if they can be mitigated. 
Below is a summary of impacts for each alternative. 

Median Urban Diamond 

Maitland Avenue – Maitland Avenue must be widened to accommodate the necessary lane configuration of 
the MUD, which includes dual left turn lanes for the NB to WB movement. This requires a wider median 
section on the north side of Maitland Avenue in order to line up the through lanes through the intersection. 
However, the proposed number of lanes on the north side matches the existing number of lanes, so it is not 
anticipated that additional R/W would be needed once the alternative is optimized geometrically. On the 
south side, an additional two proposed lanes are needed over the existing lane configuration to account for 
the second NB dedicated left turn lane and a dedicated right turn lane. This width increase will require some 
R/W in the SE quadrant; this alternative could be optimized to push the southern leg to the west to reduce 
the R/W impacts in the SE quadrant; this may be desirable due to the close proximity of the Fertility Center 
of Orlando building. This building could see some changes to their access due to their existing access 
proximity to the existing intersection. It would be expected that their access would need to be converted to 
Right-in/Right-out in order to meet Access Management requirements in the proximity of an interchange. 
Similarly, the MNH Medical Surgery Center property will have access impacts. Again because of their close 
proximity to the ramp intersection, their existing access would most likely need to be converted to a right-
in/right-out access. One idea to mitigate this would be to investigate developing an access off of the east 
side of the existing cul-de-sac along Lake Faith Drive. This would allow them to have full access to their 
property. 
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West Side - The MUD configuration utilizes tight geometry on the west side of Maitland Avenue using 
retaining walls between the freeway facility and the median ramps connecting Maitland Boulevard to 
Maitland Avenue. This west side also yields tight existing R/W footprint. Even with the tight footprint 
envisioned for the MUD, R/W impacts are anticipated in the NW and SW quadrants. The R/W impacts could 
be minimized by holding the northern R/W limit and working south. This would allow the existing cul-de-sac 
on West Lake Faith Drive to remain. Performing this strategy will impact the existing tennis courts and 
parking at the Roth Jewish Community Center property in the SW quadrant. There doesn’t appear to be any 
change in access required on the west side; this configuration assumes that both the freeway and the ramps 
can meet back up geometrically prior to the existing intersection with Lake Faith Drive. 

East Side – Because of the width needed on the west side to accommodate the needed turn lanes on the 
median ramps, the east side has a wider footprint than what is needed due to lining up the lanes on each 
side of Maitland Avenue. It is anticipated that a very small amount of R/W may be needed in the SE quadrant 
as a result of the current alignment of Maitland Boulevard and the ramp configuration. This configuration 
could be optimized by skewing the bridge crossing over Maitland Avenue and pulling Maitland Boulevard in 
tighter to the center on the east side; this will reduce the R/W impacts in the SE quadrant. Access to 
Greenwood Road and further down to Orlando Avenue would need to be reconfigured. The existing 
Maitland/Orlando interchange is a trumpet with dedicated ramps for each movement. Currently, the EB 
access from Maitland Boulevard to SB Orlando Avenue is made via this ramp movement just east of Maitland 
Avenue. The MUD would eliminate this ramp in its current configuration. To mitigate this, converting the 
existing connection of EB Maitland to NB Orlando to a full intersection would allow the EB to SB movement 
to be relocated and would allow it to be maintained. 

Tight Diamond 

Maitland Avenue – Maitland Avenue must be widened to accommodate the necessary lane configuration of 
the Tight Diamond, which includes dual left turn lanes for the NB to WB movement. The challenge with a 
Tight Diamond configuration is that because the ramp intersections are so close to each other, vehicles 
cannot be stored between the intersections. As a result, vehicles need to be stored outside of the 
interchange area, which will make the width of the approach pavement wider than for the MUD. On the 
north side, additional width is required due to the need to have a wide enough median to be offset from the 
NB dual left turn lanes and still allow the through lanes to line up through the intersections. Because of this, 
R/W would be necessary in the NW quadrant. On the south side, an additional two proposed lanes are 
needed over the existing lane configuration to account for the second NB dedicated left turn lane and a 
dedicated right turn lane. Additional width is also needed on the south side to account for a wider median, 
again designed to offset the SB left turn lane and allow the through lanes to line up through the intersection. 
This width increase will require some R/W in the SE and SW quadrants; this alternative could be optimized 
to push the southern leg to the west to reduce the R/W impacts in the SE quadrant; this may be desirable 
due to the close proximity of the Fertility Center of Orlando building. This building could see some changes 
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to their access due to their existing access proximity to the existing intersection. It would be expected that 
their access would need to be converted to Right-in/Right-out in order to meet Access Management 
requirements in the proximity of an interchange. Similarly, the MNH Medical Surgery Center property will 
have access impacts. Again because of their close proximity to the ramp intersection, their existing access 
would most likely need to be converted to a right-in/right-out access. One idea to mitigate this would be to 
investigate developing an access off of the east side of the existing cul-de-sac along Lake Faith Drive. This 
would allow them to have full access to their property. 

West Side – Similar to the MUD, the Tight Diamond configuration utilizes tight geometry on the west side of 
Maitland Avenue using retaining walls between the freeway facility and the ramps connecting Maitland 
Boulevard to Maitland Avenue. However, the Tight Diamond will require a wider footprint than the MUD 
due to the needed lanes on the two ramp roadways. This west side also yields tight existing R/W footprint. 
As a result, the R/W impacts anticipated in the NW and SW quadrants are anticipated to be more significant 
as a result of the Tight Diamond than the anticipated impacts as a result of the MUD. The R/W impacts could 
be minimized by holding the northern R/W limit and working south. This would allow the existing cul-de-sac 
on West Lake Faith Drive to remain. Performing this strategy will impact the existing tennis courts and 
parking at the Roth Jewish Community Center property in the SW quadrant. There doesn’t appear to be any 
change in access required on the west side; this configuration assumes that both the freeway and the ramps 
can meet back up geometrically prior to the existing intersection with Lake Faith Drive. 

East Side – Because of the width needed on the west side to accommodate the required number of lanes on 
the ramps, the east side has a wider footprint than what is needed due to lining up the lanes on each side 
of Maitland Avenue. It is anticipated that a very small amount of R/W may be needed in the SE quadrant as 
a result of the current alignment of Maitland Boulevard and the ramp configuration. Access to Greenwood 
Road and further down to Orlando Avenue would need to be reconfigured. The existing Maitland/Orlando 
interchange is a trumpet with dedicated ramps for each movement. Currently, the EB access from Maitland 
Boulevard to SB Orlando Avenue is made via this ramp movement just east of Maitland Avenue. The MUD 
would eliminate this ramp in its current configuration. To mitigate this, converting the existing connection 
of EB Maitland to NB Orlando to a full intersection would allow the EB to SB movement to be relocated and 
would allow it to be maintained. 

Single Point Urban Interchange 

Because of the presence of a single intersection in a similar location as the MUD option, the impacts along 
Maitland Avenue should be the same as the MUD. The impacts along the ramps, assuming a tight footprint 
with retaining walls separating the outside ramps from the freeway, will be similar to the Tight Diamond. 
Access impacts will closely match those of the MUD option. 
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FINDINGS & CONCLUSIONS 

Based on the above evaluations, a potential grade separated solution carrying Maitland Boulevard over 
Maitland Avenue will greatly reduce traffic delays and backups compared to the proposed signalized 
intersection with additional lanes currently under design by FDOT.  The widening of Maitland Boulevard with 
at-grade signalized intersection improvements at Maitland Avenue will not provide adequate long term 
traffic capacity and operations at this intersection. Three grade separated interchange alternatives were 
identified as potentially feasible at this location with varying degrees of construction costs and right of way 
impacts. Further study is recommended to refine the three potentially feasible alternatives described above, 
estimate construction costs, right of way impacts and access management impacts and facilitate selection 
of a preferred alternative.  Additional study will also determine how the grade separated interchange will 
impact and ultimately tie into the adjacent US 17/92 interchange with Maitland Boulevard and the 
intersection to the west at West Lake Faith Drive.
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2014 Existing Turning Movement Counts 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



All Vehicles

7:00 to 9:00

0

Left Through Right Left Through Right

7:00 - 7:15 68 30 3 13 59 84
7:15 - 7:30 100 29 6 24 72 116
7:30 - 7:45 134 43 6 20 110 121
7:45 - 8:00 144 64 6 29 121 138
8:00 - 8:15 112 41 7 23 97 118
8:15 - 8:30 87 46 10 35 129 134
8:30 - 8:45 118 54 22 27 108 109
8:45 - 9:00 118 65 13 27 117 111

881 372 73 198 813 931

Left Through Right Left Through Right

7:00 - 7:15 45 174 95 7 366 4
7:15 - 7:30 91 195 104 5 480 9
7:30 - 7:45 103 228 149 8 364 16
7:45 - 8:00 131 219 172 11 352 29
8:00 - 8:15 103 228 146 18 443 22
8:15 - 8:30 57 168 107 7 429 14
8:30 - 8:45 83 167 90 11 376 8
8:45 - 9:00 66 146 120 20 345 12

679 1,525 983 87 3,155 114

493 400 96 76

Maitland ave 1,639

42
Maitland blvd

7:15 - 8:15 428

870

571 490 177 25

County MaitlandOrange City

Maitland blvd

GMB Project #:

Roadway Count Summary
GMB Engineers & Planners, Inc.

SouthboundNorthbound

5,307

WestboundEastbound

North / South

East / West

Peak Hour

Peak Hour Factor
0.94

Total Pk Hr Voume

Time Period

&

Time Period

Time Period

Date

Intersection Maitland ave

October 7, 2014



All Vehicles

16:00 to 18:00

13-084.01

Left Through Right Left Through Right

16:00 - 16:15 107 56 18 21 77 97
16:15 - 16:30 121 101 19 15 84 82
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17:45 - 18:00 118 139 22 27 67 82
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Left Through Right Left Through Right

16:00 - 16:15 113 344 85 6 238 20
16:15 - 16:30 83 334 83 8 208 13
16:30 - 16:45 126 385 98 7 231 18
16:45 - 17:00 112 332 90 12 199 13
17:00 - 17:15 103 393 86 6 220 15
17:15 - 17:30 108 382 81 14 228 27
17:30 - 17:45 184 401 75 11 190 26
17:45 - 18:00 78 334 153 5 184 9

907 2,905 751 69 1,698 141

392 321 128 81

Maitland ave 837
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Maitland blvd

16:45 - 17:45 507

1,508
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&
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IN OUT IN OUT
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OUT IN OUT IN

0.300471

0.32232 0.293592

0.300471
From Roadway Count Summary

21496

49811 35345

22162

EXISTING COUNT ADT

7:00 ‐ 9:00 AM 4:00 ‐ 6:00 PM

Percentage of ADT (4 hours)

From Site 750578 
FDOT
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USER INPUT

OPTIONAL INPUT

NCHRP255 adjustment process Interpolate opening & design year & adjust for more recent count
COL COLCOLCOL COL COL COL COL COL COL COL COL COL COL COL COL COL COL COL COL COL COL COL Optional Capacity Adjuster

1 2 3 4 4 5 6 7 8 8.5 9 10 10.5 11 12 13 14 15 16 17 18 19 20 Use this for screenlines, not intersection approaches

near base model 2009 2040 Selected Selected most recent most recent recent count 2040 2040 delta revised volume growth factors

Road/Link Min Diax Rse S count year count data Ab Ab
interpolate

Af-D SLRATIO RATIO DIFF MRATIO RAf Adjustment Volume count year count data delta opening year design yr opening yr design year Capacity opening yrdesign yearopening yrdesign yearopening yrdesign year

(east leg) Maitland Boulevard 0.5 2 Disa 2014 35345 22945 24062 29868 28027 43874 41151 43345 42248 RAf 42248 0 42248 42248 1.195 1.195 -42248 -42248 42248 42248 1.195 1.195

(north leg) Maitland Avenue 0.5 2 Disa 2014 21496 31335 31840 34469 32344 23271 24125 23336 23731 RAf 23731 0 23731 23731 1.104 1.104 -23731 -23731 23731 23731 1.104 1.104

(west leg) Maitland Boulevard 0.5 2 Disa 2014 49811 43957 46806 61619 57821 65575 64624 65346 64985 RAf 64985 0 64985 64985 1.305 1.305 -64985 -64985 64985 64985 1.305 1.305

(south leg) Maitland Avenue 0.5 2 Disa 2014 22162 33539 34567 39913 37453 25589 27508 25846 26677 RAf 26677 0 26677 26677 1.204 1.204 -26677 -26677 26677 26677 1.204 1.204

Total 128814 137275 0 0 0

There are hidden rows if you want more roads in your intersection/screenline There are hidden columns for opening year model results if you have them -157641 -157641

Year

Model Base 2009

Model Opening (opt) if Yo=Yb then also must = Yc (col4)

Model Forecast 2040 must be > Yb

Project Opening 2040

Project Design 2040

General Notes Field Definiations

General rule:  if MR<1 then if RATIO  <= 1.0 then use RAT COLUMN VARIABLE DEFINITION

OR if RATIO >= 2 then use DIFF else use Raf , 1 Road/Link The name/route number of each facility bisected by the screenline and/or the link (node) numbers from the network.

if MR>1 then if RATIO <=0.5 then use MRATIO, OR 2 Min Diff Minimum Count/Model Ratio for using differences, below this use ratios alone

if RATIO >=2 then use DIFF, else use Raf(based on MRATI 3 Max Rat Maximum Count/Model Ratio for using ratios, above this use differences alone

Which you can change if it makes sense, 3.5 Use SL Set to "Enable" to allow use of screen line adjustments for this leg if no count available, set to "Disable" to disable giving no adjustment of model result, set to "Force" to force SL adjustment

make both of columns 2-3 very large to force ratios, 4 COUNT year year of the actual base year traffic count

make them 0 to force differences 5 COUNT actual base year traffic count

6 Ab  base year traffic assignment - user to input year:

Make sure model opening year (if used) 7 Ab
interpolate interpolation between base and future year assignment -- used when year of count data differs from base year assignment, will use open-nobuild to base interp if open nobuild exists, otherwise will use design to base interp

is greater existing and less than forecast 7.1 R Calculated Ratio (COUNT/Ab)

EXCEPT… 7.2 D Calculated Difference (COUNT-Ab)

If you want to use a base year build run 7.3 MR Model Ratio (AfD/Ab)

to establish trends, set Af-ON=Ab 7.4 SLR Screenline Ratio (Count/Ab)

set model open year=base year=count year * 8 Af future year traffic assignment - Af-D= (near) design yr model run, Af-ON=optional (near) opening year no build model run, Af-OB=optional (near) opening year build model run

Place build run in Af-OB * 8.5 SLRATIO adjusted future year traffic forecast (Count/Ab)*Af

Do not use cols 14-15 in this case * 9 RATIO adjusted future year traffic forecast  (COUNT/Ab) * Af

* 10 DIFF adjusted future year traffic forecast  COUNT - Ab) + Af

If you have a non-model forecast you * 10.5 MRATIO adjusted future year traffic forecast modified "ratio method" to weight towards DIFF method for large model increases: if MR<1 = RATIO else = ((MR-1)*DIFF + RATIO)/MR

want to enter to interpolate and calculate * 11 RAf adjusted future year traffic forecast  (AVERAGE(MRATIO, DIFF))

growth rate, put it in column 8 (Af) then copy * 12 elected Adjustme  Selects the type of future year adjustment based on the ratio of actual base year traffic count to interpolated base year traffic assignment general rule:  if MR<1 then if RATIO <= 1.0 then use RATIO, OR if RATIO >= 2 then use DIFF else use Raf , if MR>1 then if RATIO <=0.5 then use MRATIO, OR if RATIO >=2 then use DIFF, e
column 5 to column 6 and set model base * 13 Selected Volume The selected adjusted forecast year model volume

to count year (Type toggle does this for you on TM sheet 14 most recent cou year of the most recently available actual count data (should be <Yo, if Yo=Yb generally won't use)

15 most recent cou most recently available actual count data for the facility

Design year no build is a separate alternative 16 Recent Count DeltForecast adjustment based on difference of more recent count from interpolation resulting from base count and first forecast yea

create a new sheet for i 17 opening year final refined forecast for the opening year - user to input yea

18 design year final refined forecast for the design year - user to input yea

You can omit open year model, have just an 19  growth factoropegrowth factor to apply to most recent count to obtain opening year (SET to 1.0 if no count given)

open year no build or both no build and 20  growth factordesgrowth factor to apply to most recent count to obtain design year (SET to 1.0 if no count given)

build, but don't have a build without

a no build unless it’s a new link. * Columns 8-13 repeated for open year build and nobuild (hidden)

If you have a new link it will get a growth rate of 1.0

To get forecast turn movements for new links you mus

enter the model turns in section 2 of the turn movement sheets

A value of zero in a field usually means zero, leave fields blank if you want them

ignored.  If link doesn't exist in base, count=Ab=blank. If link doesn’t exist in build

make zero, not blank in this case (Af-OB actually controls this)

There is no guarantee a forecast volume of zero will

be respected as zero by the 255 adjustments

If you have an existing intersection link that wasn't in the mode

enter its counts in the appropriate places here and on the

TM sheets.  You will need to over-ride columns 19-20

of this sheet with an exogenously supplied growth rate

If you have a new intersection on an existing road you can

enter the main line counts/model volumes (Ab and Af-ON

here and on the TM sheets (as Thru movements) and then

the full set of volumes/turns for Af-OB and Af-D

You may want to disable screenlines in this case

Four Interpolation Cases

1. Have base count and open yr model run and interp year<model open yr THUS interpolate btwn base count and adj open yr model run except for open yr<model open yr which uses case

2. Have open yr model run and interp yr> open model yr (or interpolating any opening year) THUS interopolate btwn adj open yr and adj design yr model run

3. (standard) Have base count and NO open yr model run THUS interpolate btwn count and adj design yr model run

4. Have no base count THUS interpolate calculate growth from Unadj base and design yr model runs and apply growth rate to number of years different from model design 

Screenline Options (see field 3.5 description)

Enable

Disable

Force

growth factors

FINAL REFINED FORECAST

11/13/2015

8:48 AM

P:\PR54466\Traffic Counts\NCHRP_Maitland.xlsx

NCHRP255_link



result from iteration #10 Rounded to nearest 10 vehicles

DESIGN YEAR E LEG leg 1 Maitland Bou 0.00%

0 N LEG Leg 2 Maitland Ave 0.00%

P.M. peak hour W LEG Leg 3 Maitland Bou 0.00%

12:00 AM S LEG Leg 4 Maitland Ave 0.00%

Leg 2  
950 1180

470 320 160

  
 100

 2210  1190 leg 1

 3620 610   50 1340 
Leg 3 2150  2460 

860    
550 470 150

1230 1170

 
Leg 4

11/13/2015

8:48 AM

P:\PR54466\Traffic Counts\NCHRP_Maitland.xlsx

PM_turns



result from iteration #10 Rounded to nearest 10 vehicles

DESIGN YEAR E LEG leg 1 Maitland Bou -1.00%

0 N LEG Leg 2 Maitland Ave 0.00%

A.M. peak hour W LEG Leg 3 Maitland Bou 1.00%

12:00 AM S LEG Leg 4 Maitland Ave -1.00%

Leg 2  
1270 870

550 580 140

  
 110

 3420  2220 leg 1

 2440 490   70 2400 
Leg 3 1180  1370 

770    
650 270 50

1420 970

 
Leg 4

11/13/2015

8:48 AM

P:\PR54466\Traffic Counts\NCHRP_Maitland.xlsx

AM_turns
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1.1  Project Information 

Freeway Name Maitland Boulevard 

City Name, State Maitland, Florida 

Date 09/07/04 

Data File Name:   2040 AM_Tight Diamond.P3I 

Analyst TrafficSection 

Reporting Date and Time 10/1/2004 2:13:14 AM 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond  

1.2  System Parameters and Options 

Number of Interchanges 1 

Lower Cycle Limit (sec) 60 

Upper Cycle Limit (sec) 120 

Cycle Increment (sec) 10 

Turning Movements Volumes (vph) 

Peak Hour Factor  1.00       

Analysis Period (min) 15 

1.3  Volume Growth Factor 

Growth Rate (%) 0 

Period (years) 1 

Growth Factor 1.00       

1.4  Options 

Metric Units No 

Calculate Saturation Flow Rates Yes 

Calculate Travel Times Yes 

Calculate Queue Storage Yes 

1.5  Parameters for Storage Space Calculations 

Storage space per stopped car (ft) 23 

Storage space per stopped truck (ft) 40 

1.6  Parameters for Operating Cost Estimates 

Delay Cost ($/hr/veh) 13.00      

Stop Cost ($/stop) 0.03       

Fuel Cost ($/g) 1.28       

1.7  Parameters for LOS E&F Identification 

Degree of Saturation 0.90       

Control Delay (sec/veh) 55.00      

Storage Ratio 0.80       

1.8  Notes 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

2.1  Interchange  

Cross Street Name: Maitland Avenue Controller Type: 8-phase 

2.2  Phasing Data 

 Phase Sequence Optimize Offset  Fixed Offset (sec) 

Special Phasing Basic 3 Phase Yes - 

 Extended 3 Phase Yes - 

 TTI 4-phase Yes - 

Standard Phasing Lead-Lead Yes - 

 Lead-Lag No - 

 Lag-Lead No - 

 Lag-Lag No - 

2.3  Approach Data 

Parameters 
     

Ideal  Sat. Flow (pcphgpl) 2000 2000 2000 2000 2000 2000 

Grade (%) 0 0 0 0 0 0 

Min. Phase Time (sec) 10 10 10 10 10 10 

No. of Lanes 4 2 4 5 3 3 

Assignment T-T-T-R L-R L-L-T-T T-T-T-T-R L-L-R L-T-T 

Width (ft) 12-12-12-12 12-12 12-12-12-12 12-12-12-12-
12 

12-12-12 12-12-12 

Truck Percentage in specified movements: 

U-turn N/A 2 N/A N/A 2 N/A 

Left-turn N/A 2 2 N/A 2 2 

Through 2 2 2 2 2 2 

Right-turn 2 2 N/A 2 2 N/A 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

2.4  Interior Link Data 

 
 

 

Link Length (ft) 300  300 

No. of Lanes (at Stop Bar) 4  3 

No. of Short Lanes 0  0 

Short Lane Length (ft) -  - 

Speed (mph) 35  35 

Left-Turn Treatment Protected Only  Protected Only 

Left-Turn Storage (veh) 26  13 

Thru Storage (veh)  26  26 

Travel Time (sec)  13  13 

2.5  Movement Data 

Movements** Flow Rate 
(vph) 

Sat. Flow 
(vphg)  

 Movements Flow Rate 
(vph) 

Sat. Flow
(vphg)  

SB-R 
  

550 1667 
 

NB-T-L 650 5541 

SB-T-T 
  

580 4738 
 

EB-R 770 1667 

SB-T-L 
  

140 1144 
 

EB-T 0 0 

WB-R 
  

110 1667 
 

EB-L-T 490 3725 

WB-T 
  

0 0 
 

EB-L-L 0 0 

WB-L-T 
  

70 1863 
 

NB-L 650 3725 

WB-L-L 
  

0 0 
 

NB-T 760 3922 

NB-R 
  

50 1667 
 

SB-L 140 1863 

NB-T-T 
  

270 2302 
 

SB-T 650 3922 

* If indicated, the autocalculate feature for the data variable is off.  
The calculated values may have been changed by the user.  

** EB=Eastbound WB=Westbound NB=Northbound SB=Southbound 
L=Left  T=Through R=Right  e.g.: EB-L=Eastbound Left 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

3.1  System Performance Summary of Signal Timing Plans Analyzed 

Case 
No. 

Cycle 
Length 

(sec) 

Phasing 
Sequence 

Total 
Delay 

(veh-h/hr)

Total  
Stops 

(veh/hr) 

Total 
Fuel 
(g/h ) 

Operating 
Cost 

($/hr) 

No. of 
LOS E&F

1 60 Lead-Lead       27.4       3986     474.20    1081.38          0 

2 70 Lead-Lead       27.6       3675     472.70    1061.05          0 

3 80 Lead-Lead       29.4       3546     473.10    1087.48          0 

4 70 Extd. 3-Phase       31.0       3760     475.70    1116.00          0 

5 90 Lead-Lead       31.2       3414     473.90    1115.30          1 

6 60 Extd. 3-Phase       31.3       4145     478.00    1149.74          0 

7 80 Extd. 3-Phase       32.6       3642     475.90    1138.46          1 

8 90 Extd. 3-Phase       33.7       3503     476.30    1157.87          2 

9 100 Lead-Lead       33.8       3362     475.60    1152.47          2 

10 70 TTI 4-phase       34.6       3820     478.40    1187.98          5 

11 60 TTI 4-phase       35.2       4127     480.70    1195.40          5 

12 110 Lead-Lead       36.0       3285     476.60    1174.95          2 

13 100 Extd. 3-Phase       36.8       3465     478.30    1203.33          2 

14 120 Lead-Lead       38.8       3265     478.40    1209.26          3 

15 110 Extd. 3-Phase       38.9       3411     479.50    1220.96          2 

16 80 TTI 4-phase       39.2       3791     481.70    1242.78          5 

17 90 TTI 4-phase       41.6       3685     482.80    1280.79          5 

18 120 Extd. 3-Phase       42.1       3407     481.70    1258.58          3 

19 100 TTI 4-phase       45.0       3664     485.00    1321.82          9 

20 110 TTI 4-phase       48.2       3600     487.40    1360.99         10 

21 120 TTI 4-phase       52.3       3588     490.10    1411.73         10 

22 70 Basic 3-Phase      207.7     468408    3172.90   20807.42          5 

23 110 Basic 3-Phase      209.4     298899    2237.40   14552.08          5 

24 120 Basic 3-Phase      209.7     274255    2101.30   13646.58          5 

25 60 Basic 3-Phase      210.6      10540     644.60    3883.71          7 

26 100 Basic 3-Phase      210.6     328497    2402.00   15665.78          5 

27 90 Basic 3-Phase      213.2     364678    2603.70   17045.75          5 

28 80 Basic 3-Phase      219.3     409976    2858.40   18808.26          5 
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(Please Note: Final Selected alternative is shaded in grey)  
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.1  Movement Performance: 

Movement Direction Flow 
Rate 

(veh/hr) 

Phase 
Time 
(sec) 

Degree of 
Saturation 
(X-Ratio) 

Control 
Delay 

(sec/veh) 

Max. 
Queue
(veh) 

Total 
Stops 

(veh/hr) 

Total 
Fuel 
(g/h) 

Total 
Cost 

($/hr) 

  
SB-R 550       49.0 0.66       *       20.9       11.2        401 53.70     123.74    

  
SB-T-T 580       49.0 0.24              13.0        8.4        302 55.00     111.00    

  
SB-T-L 140       49.0 0.24              13.0        2.0         73 13.30     26.82     

  
WB-R 110       13.0 0.66       *       57.7!        3.5        127 11.80     41.50     

  
WB-T 0       13.0 0.00               0.0        0.0          0 0.00      0.00      

  
WB-L-T 70       13.0 0.38              43.6        1.9         69 7.30      22.64     

  
WB-L-L 0       13.0 0.00               0.0        0.0          0 0.00      0.00      

  
NB-R 50       18.0 0.19              34.7        1.2         44 5.10      14.53     

  
NB-T-T 270       18.0 0.75       *       40.7        6.9        248 27.70     84.06     

  
NB-T-L 650       18.0 0.75       *       40.7       16.6        598 66.70     202.38    

  
EB-R 770       59.0 0.76       *       17.9       15.4        554 74.60     157.09    

  
EB-T 0       59.0 0.00               0.0        0.0          0 0.00      0.00      

  
EB-L-T 490       59.0 0.22               8.1        5.6        201 45.70     78.10     

  
EB-L-L 0       59.0 0.00               0.0        0.0          0 0.00      0.00      

  
NB-L 650       28.0 0.65       *        5.8        5.7        202 32.50     61.10     

  
NB-T 760       77.0 0.24               0.6        0.6         23 36.00     46.08     

  
SB-L 140       13.0 0.75       *       53.5        4.2        150 8.90      42.19     

  
SB-T 650       31.0 0.55              20.6       11.8        422 35.60     104.07    

 Note: Level of Service (LOS) E&F are identified with !. See Table 4.4 for more details. 
*: Critical Movement among on the Approach 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.2  Approach Performance 

Approach 
(or) 

Movement 

Direction Flow 
Rate 

(veh/hr)

Degree of
Saturation
(X-Ratio) 

Control 
Delay 

(sec/veh) 

Total
Stops

(veh/hr)

Total 
Fuel 
(g/h) 

Total 
Cost 
($/hr) 

  

SB 1270       0.42       16.4        776     122.00     261.56 

  

WB 180       0.55       52.2        196      19.10      64.14 

  

NB 970       0.72       40.4        890      99.50     300.97 

  

EB 1260       0.55       14.1        755     120.30     235.19 

  

NB 650       0.65        5.8        202      32.50      61.10 

  

NB 760       0.24        0.6         23      36.00      46.08 

  

SB 140       0.75       53.5        150       8.90      42.19 

  

SB 650       0.55       20.6        423      35.60     104.07 

4.3  Interchange Performance 

Grouped by Flow 
Rate 

(veh/hr)

Control 
Delay 

(sec/veh) 

Total
Stops

(veh/hr)

Total 
Fuel 
(g/h) 

Total 
Cost 
($/hr) 

Left Intersection 2860       12.1       1196     209.60     432.88 

Right Intersection 3020       25.8       2218     264.30     682.42 

Interchange Total 5880       19.1       3414     473.90    1115.30 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.4  LOS E&F: 

Movement Direction Degree of Saturation Control Delay (sec/veh) Storage Ratio 

  
SB-R - - - 

  
SB-T-T - - - 

  
SB-T-L - - - 

  
WB-R - 57.7 > 55.0 - 

  
WB-T - - - 

  
WB-L-T - - - 

  
WB-L-L - - - 

  
NB-R - - - 

  
NB-T-T - - - 

  
NB-T-L - - - 

  
EB-R - - - 

  
EB-T - - - 

  
EB-L-T - - - 

  
EB-L-L - - - 

  
NB-L - - - 

  
NB-T - - - 

  
SB-L - - - 

  
SB-T - - - 

See Table 4.1 for more movement specific data. 
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 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

Note: All timing plans should be fine-tuned in the field according to site specific characteristics. 

5.1  Timing by Phase Interval 

Movements  
Phase Interval 

 
Interval (sec) 

 
Cumulative

(sec) Left 
Intersection 

Right  
Intersection 

Arterial  Frontage/Ramp         38         38 

Arterial  Left Turn         11         49 

Frontage/Ramp  Left Turn          2         51 

Frontage/Ramp  Arterial         11         62 

Left Turn  Arterial          7         69 

Left Turn  Frontage/Ramp         21         90 

Offset between start of Left Side Arterial phase and end of Right Side Frontage/Ramp phase is     38 seconds 

5.2  Movement Timing for Dual Controllers 

 Left Intersection Right Intersection 

Movement 

            
 Left Turn Arterial Frontage/Ramp Left Turn Arterial Frontage/Ramp 

Total (sec)         28         49         13         13         18         59 

5.3 Controller Timing Plan (8-Phase Controllers Only) 
 

A standard 8-phase controller or an 8-phase controller using Texas Diamond Specification Mode CANNOT 
HANDLE this phase sequence! 
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1.1  Project Information 

Freeway Name Maitland Boulevard 

City Name, State Maitland, Florida 

Date 09/07/04 

Data File Name:   2040 PM_Tight Diamond.P3I 

Analyst TrafficSection 

Reporting Date and Time 10/1/2004 2:21:17 AM 
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 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond  

1.2  System Parameters and Options 

Number of Interchanges 1 

Lower Cycle Limit (sec) 60 

Upper Cycle Limit (sec) 120 

Cycle Increment (sec) 10 

Turning Movements Volumes (vph) 

Peak Hour Factor  1.00       

Analysis Period (min) 15 

1.3  Volume Growth Factor 

Growth Rate (%) 0 

Period (years) 1 

Growth Factor 1.00       

1.4  Options 

Metric Units No 

Calculate Saturation Flow Rates Yes 

Calculate Travel Times Yes 

Calculate Queue Storage Yes 

1.5  Parameters for Storage Space Calculations 

Storage space per stopped car (ft) 23 

Storage space per stopped truck (ft) 40 

1.6  Parameters for Operating Cost Estimates 

Delay Cost ($/hr/veh) 13.00      

Stop Cost ($/stop) 0.03       

Fuel Cost ($/g) 1.28       

1.7  Parameters for LOS E&F Identification 

Degree of Saturation 0.90       

Control Delay (sec/veh) 55.00      

Storage Ratio 0.80       

1.8  Notes 
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 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

2.1  Interchange  

Cross Street Name: Maitland Avenue Controller Type: 8-phase 

2.2  Phasing Data 

 Phase Sequence Optimize Offset  Fixed Offset (sec) 

Special Phasing Basic 3 Phase Yes - 

 Extended 3 Phase Yes - 

 TTI 4-phase Yes - 

Standard Phasing Lead-Lead Yes - 

 Lead-Lag No - 

 Lag-Lead No - 

 Lag-Lag No - 

2.3  Approach Data 

Parameters 
     

Ideal  Sat. Flow (pcphgpl) 2000 2000 2000 2000 2000 2000 

Grade (%) 0 0 0 0 0 0 

Min. Phase Time (sec) 10 10 10 10 10 10 

No. of Lanes 4 2 4 5 3 3 

Assignment T-T-T-R L-R L-L-T-T T-T-T-T-R L-L-R L-T-T 

Width (ft) 12-12-12-12 12-12 12-12-12-12 12-12-12-12-
12 

12-12-12 12-12-12 

Truck Percentage in specified movements: 

U-turn N/A 2 N/A N/A 2 N/A 

Left-turn N/A 2 2 N/A 2 2 

Through 2 2 2 2 2 2 

Right-turn 2 2 N/A 2 2 N/A 
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 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

2.4  Interior Link Data 

 
 

 

Link Length (ft) 300  300 

No. of Lanes (at Stop Bar) 4  3 

No. of Short Lanes 0  0 

Short Lane Length (ft) -  - 

Speed (mph) 35  35 

Left-Turn Treatment Protected Only  Protected Only 

Left-Turn Storage (veh) 26  13 

Thru Storage (veh)  26  26 

Travel Time (sec)  13  13 

2.5  Movement Data 

Movements** Flow Rate 
(vph) 

Sat. Flow 
(vphg)  

 Movements Flow Rate 
(vph) 

Sat. Flow
(vphg)  

SB-R 
  

470 1667 
 

NB-T-L 550 4229 

SB-T-T 
  

320 3921 
 

EB-R 860 1667 

SB-T-L 
  

160 1961 
 

EB-T 0 0 

WB-R 
  

100 1667 
 

EB-L-T 610 3725 

WB-T 
  

0 0 
 

EB-L-L 0 0 

WB-L-T 
  

50 1863 
 

NB-L 550 3725 

WB-L-L 
  

0 0 
 

NB-T 1080 3922 

NB-R 
  

150 1667 
 

SB-L 160 1863 

NB-T-T 
  

470 3614 
 

SB-T 370 3922 

* If indicated, the autocalculate feature for the data variable is off.  
The calculated values may have been changed by the user.  

** EB=Eastbound WB=Westbound NB=Northbound SB=Southbound 
L=Left  T=Through R=Right  e.g.: EB-L=Eastbound Left 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 

3.1  System Performance Summary of Signal Timing Plans Analyzed 

Case 
No. 

Cycle 
Length 

(sec) 

Phasing 
Sequence 

Total 
Delay 

(veh-h/hr)

Total  
Stops 

(veh/hr) 

Total 
Fuel 
(g/h ) 

Operating 
Cost 

($/hr) 

No. of 
LOS E&F

1 70 Lead-Lead       30.5       3652     478.00    1113.25          3 

2 80 Lead-Lead       31.4       3481     477.70    1116.36          1 

3 60 Lead-Lead       32.4       4042     481.60    1143.74          4 

4 70 Extd. 3-Phase       32.4       3784     480.20    1152.15          3 

5 90 Lead-Lead       32.8       3344     478.00    1128.15          1 

6 80 Extd. 3-Phase       33.2       3554     479.40    1141.53          1 

7 90 Extd. 3-Phase       34.5       3400     479.60    1160.20          1 

8 100 Lead-Lead       34.5       3249     478.70    1148.15          1 

9 60 Extd. 3-Phase       35.5       4343     485.60    1208.25          4 

10 100 Extd. 3-Phase       36.3       3333     480.50    1176.45          1 

11 110 Lead-Lead       37.0       3218     480.40    1180.33          2 

12 120 Lead-Lead       39.1       3153     481.70    1221.49          5 

13 110 Extd. 3-Phase       39.7       3347     483.10    1217.17          2 

14 80 TTI 4-phase       40.5       3735     485.80    1251.72          4 

15 70 TTI 4-phase       41.5       4025     488.10    1289.95          6 

16 120 Extd. 3-Phase       41.7       3293     484.20    1255.99          5 

17 90 TTI 4-phase       45.1       3693     489.10    1314.72          8 

18 100 TTI 4-phase       46.7       3566     489.50    1338.75         10 

19 60 TTI 4-phase       49.1       4650     497.20    1418.30          5 

20 110 TTI 4-phase       50.5       3531     492.00    1386.95         11 

21 120 TTI 4-phase       55.9       3552     496.20    1460.84         11 

22 70 Basic 3-Phase      148.2       8423     590.60    2936.97          8 

23 100 Basic 3-Phase      152.0     328504    2362.30   14841.34          6 

24 110 Basic 3-Phase      152.3     298932    2199.10   13748.94          7 

25 60 Basic 3-Phase      152.4       8769     595.60    3009.96          9 

26 90 Basic 3-Phase      152.7     364732    2563.20   16201.60          6 

27 120 Basic 3-Phase      153.2     274277    2063.70   12864.73         10 

28 80 Basic 3-Phase      155.7     409944    2815.30   17931.88          6 

 



 6

(Please Note: Final Selected alternative is shaded in grey)  
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.1  Movement Performance: 

Movement Direction Flow 
Rate 

(veh/hr) 

Phase 
Time 
(sec) 

Degree of 
Saturation 
(X-Ratio) 

Control 
Delay 

(sec/veh) 

Max. 
Queue
(veh) 

Total 
Stops 

(veh/hr) 

Total 
Fuel 
(g/h) 

Total 
Cost 

($/hr) 

  
SB-R 470       49.0 0.56       *       18.4        8.8        320 45.50     100.54    

  
SB-T-T 320       49.0 0.16              12.4        4.4        160 30.30     57.98     

  
SB-T-L 160       49.0 0.16              12.4        2.2         80 15.10     28.93     

  
WB-R 100       13.0 0.60       *       53.7        3.1        111 10.60     35.57     

  
WB-T 0       13.0 0.00               0.0        0.0          0 0.00      0.00      

  
WB-L-T 50       13.0 0.27              41.0        1.3         48 5.10      15.53     

  
WB-L-L 0       13.0 0.00               0.0        0.0          0 0.00      0.00      

  
NB-R 150       18.0 0.58              44.3        4.1        149 15.60     48.47     

  
NB-T-T 470       18.0 0.84       *       43.8       12.5        451 48.60     151.51    

  
NB-T-L 550       18.0 0.84       *       43.8       14.6        528 56.90     177.33    

  
EB-R 860       59.0 0.84       *       22.6       19.7        705 84.70     194.42    

  
EB-T 0       59.0 0.00               0.0        0.0          0 0.00      0.00      

  
EB-L-T 610       59.0 0.27               8.4        7.3        262 57.00     97.36     

  
EB-L-L 0       59.0 0.00               0.0        0.0          0 0.00      0.00      

  
NB-L 550       28.0 0.55       *        2.9        1.9         66 26.60     39.55     

  
NB-T 1080       77.0 0.34               0.8        0.8         32 51.10     65.41     

  
SB-L 160       13.0 0.86       *       68.2!        5.4        195 10.80     60.22     

  
SB-T 370       31.0 0.31              18.0        6.6        237 20.10     55.33     

 Note: Level of Service (LOS) E&F are identified with !. See Table 4.4 for more details. 
*: Critical Movement among on the Approach 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.2  Approach Performance 

Approach 
(or) 

Movement 

Direction Flow 
Rate 

(veh/hr)

Degree of
Saturation
(X-Ratio) 

Control 
Delay 

(sec/veh) 

Total
Stops

(veh/hr)

Total 
Fuel 
(g/h) 

Total 
Cost 
($/hr) 

  

SB 950       0.36       15.4        560      90.90     187.45 

  

WB 150       0.49       49.5        159      15.70      51.10 

  

NB 1170       0.81       43.9       1128     121.10     377.31 

  

EB 1470       0.60       16.7        968     141.70     291.78 

  

NB 550       0.55        2.9         66      26.60      39.55 

  

NB 1080       0.34        0.8         32      51.10      65.41 

  

SB 160       0.86       68.2        195      10.80      60.22 

  

SB 370       0.31       18.0        237      20.10      55.33 

4.3  Interchange Performance 

Grouped by Flow 
Rate 

(veh/hr)

Control 
Delay 

(sec/veh) 

Total
Stops

(veh/hr)

Total 
Fuel 
(g/h) 

Total 
Cost 
($/hr) 

Left Intersection 2730        9.0        817     184.30     343.51 

Right Intersection 3170       29.5       2527     293.70     784.64 

Interchange Total 5900       20.0       3344     478.00    1128.15 
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PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

4.4  LOS E&F: 

Movement Direction Degree of Saturation Control Delay (sec/veh) Storage Ratio 

  
SB-R - - - 

  
SB-T-T - - - 

  
SB-T-L - - - 

  
WB-R - - - 

  
WB-T - - - 

  
WB-L-T - - - 

  
WB-L-L - - - 

  
NB-R - - - 

  
NB-T-T - - - 

  
NB-T-L - - - 

  
EB-R - - - 

  
EB-T - - - 

  
EB-L-T - - - 

  
EB-L-L - - - 

  
NB-L - - - 

  
NB-T - - - 

  
SB-L - 68.2 > 55.0 - 

  
SB-T - - - 

See Table 4.1 for more movement specific data. 
 
 

 
 



 10

PASSER™ III-98 B&N 

 
 Maitland & Maitland 

Maitland Boulevard @ Maitland Avenue 
 Tight Diamond 

(  points  East) 
Case 5: Cycle Length = 90 seconds, Lead-Lead Phasing 

Note: All timing plans should be fine-tuned in the field according to site specific characteristics. 

5.1  Timing by Phase Interval 

Movements  
Phase Interval 

 
Interval (sec) 

 
Cumulative

(sec) Left 
Intersection 

Right  
Intersection 

Arterial  Frontage/Ramp         38         38 

Arterial  Left Turn         11         49 

Frontage/Ramp  Left Turn          2         51 

Frontage/Ramp  Arterial         11         62 

Left Turn  Arterial          7         69 

Left Turn  Frontage/Ramp         21         90 

Offset between start of Left Side Arterial phase and end of Right Side Frontage/Ramp phase is     38 seconds 

5.2  Movement Timing for Dual Controllers 

 Left Intersection Right Intersection 

Movement 

            
 Left Turn Arterial Frontage/Ramp Left Turn Arterial Frontage/Ramp 

Total (sec)         28         49         13         13         18         59 

5.3 Controller Timing Plan (8-Phase Controllers Only) 
 

A standard 8-phase controller or an 8-phase controller using Texas Diamond Specification Mode CANNOT 
HANDLE this phase sequence! 
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Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard Existing At Grade

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 428 870 571 42 1639 76 490 177 25 96 400 493
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.91 0.91 0.95 1.00 0.95 1.00
Frt 0.850 0.850 0.992 0.850
Flt Protected 0.950 0.950 0.950 0.973 0.950
Satd. Flow (prot) 3213 3312 1482 1671 3343 1495 1507 3062 0 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.590 0.950
Satd. Flow (perm) 3213 3312 1482 1671 3343 1495 1507 1857 0 1656 3312 1482
Satd. Flow (RTOR) 354 240 4 109
Adj. Flow (vph) 476 967 634 47 1821 84 544 197 28 107 444 548
Lane Group Flow (vph) 476 967 634 47 1821 84 272 497 0 107 444 548
Turn Type Prot NA Perm Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 Free 6
Total Split (s) 25.0 80.0 80.0 16.0 71.0 28.0 39.0 15.0 26.0 25.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 19.0 74.0 74.0 10.0 65.0 150.0 22.0 48.0 9.0 20.0 45.0
Actuated g/C Ratio 0.13 0.49 0.49 0.07 0.43 1.00 0.15 0.32 0.06 0.13 0.30
v/c Ratio 1.17 0.59 0.70 0.42 1.26 0.06 1.23 1.16dl 1.08 1.01 1.05
Control Delay 155.6 29.1 16.5 79.4 158.3 0.1 187.8 120.3 176.8 108.1 94.2
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 155.6 29.1 16.5 79.4 158.3 0.1 187.8 120.3 176.8 108.1 94.2
LOS F C B E F A F F F F F
Approach Delay 54.2 149.6 144.2 107.8
Approach LOS D F F F

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 1.26
Intersection Signal Delay: 107.5 Intersection LOS: F
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard Existing At Grade

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 428 870 571 42 1639 76 490 177 25 96 400 493
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.91 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.99 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.97 0.95 1.00 1.00
Satd. Flow (prot) 3213 3312 1482 1671 3343 1495 1507 3062 1656 3312 1482
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.59 0.95 1.00 1.00
Satd. Flow (perm) 3213 3312 1482 1671 3343 1495 1507 1857 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 476 967 634 47 1821 84 544 197 28 107 444 548
RTOR Reduction (vph) 0 0 179 0 0 0 0 3 0 0 0 81
Lane Group Flow (vph) 476 967 455 47 1821 84 272 494 0 107 444 467
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot NA Perm Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 Free 6
Actuated Green, G (s) 19.0 74.0 74.0 10.0 65.0 150.0 22.0 48.0 9.0 20.0 39.0
Effective Green, g (s) 19.0 74.0 74.0 10.0 65.0 150.0 22.0 48.0 9.0 20.0 39.0
Actuated g/C Ratio 0.13 0.49 0.49 0.07 0.43 1.00 0.15 0.32 0.06 0.13 0.26
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 406 1633 731 111 1448 1495 221 770 99 441 444
v/s Ratio Prot c0.15 0.29 0.03 c0.54 c0.18 0.09 0.06 0.13 c0.13
v/s Ratio Perm 0.31 0.06 0.11 0.18
v/c Ratio 1.17 0.59 0.62 0.42 1.26 0.06 1.23 1.16dl 1.08 1.01 1.05
Uniform Delay, d1 65.5 27.2 27.8 67.2 42.5 0.0 64.0 43.6 70.5 65.0 55.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 100.8 1.6 4.0 11.4 121.7 0.1 136.8 4.1 114.0 44.6 57.2
Delay (s) 166.3 28.8 31.7 78.6 164.2 0.1 200.8 47.7 184.5 109.6 112.7
Level of Service F C C E F A F D F F F
Approach Delay (s) 61.2 155.1 101.9 118.4
Approach LOS E F F F

Intersection Summary
HCM 2000 Control Delay 108.2 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.24
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 104.4% ICU Level of Service G
Analysis Period (min) 15
dl    Defacto Left Lane.  Recode with 1 though lane as a left lane.
c    Critical Lane Group



Queuing and Blocking Report Maitland Blvd & Maitland Ave Feasibility Study
Existing At Grade

AM Peak Hour SimTraffic Report
Burgess & Niple, Inc. Page 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served L L T T R L T T R L LT TR
Maximum Queue (ft) 446 490 850 847 175 400 798 796 300 600 847 829
Average Queue (ft) 327 368 427 415 152 83 729 724 89 505 656 558
95th Queue (ft) 510 557 1004 961 221 300 906 914 307 720 985 962
Link Distance (ft) 1204 1204 736 736 796 796
Upstream Blk Time (%) 6 1 48 46 35 14
Queuing Penalty (veh) 0 0 0 0 0 0
Storage Bay Dist (ft) 400 400 125 300 200 400
Storage Blk Time (%) 11 25 0 19 8 52 52 52 67
Queuing Penalty (veh) 49 110 1 108 37 21 39 175 164

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 327 953 995 225
Average Queue (ft) 136 482 596 220
95th Queue (ft) 284 973 1072 251
Link Distance (ft) 1017 1017
Upstream Blk Time (%) 2 10
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 240 125
Storage Blk Time (%) 2 15 31 60
Queuing Penalty (veh) 5 15 154 119



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard Existing At Grade

Timing Plan: PM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 507 1508 751 43 837 81 467 454 125 128 321 392
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.91 0.91 0.95 1.00 0.95 1.00
Frt 0.850 0.850 0.973 0.850
Flt Protected 0.950 0.950 0.950 0.991 0.950
Satd. Flow (prot) 3213 3312 1482 1671 3343 1495 1507 3059 0 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.551 0.950
Satd. Flow (perm) 3213 3312 1482 1671 3343 1495 1507 1701 0 1656 3312 1482
Satd. Flow (RTOR) 255 240 15 109
Adj. Flow (vph) 563 1676 834 48 930 90 519 504 139 142 357 436
Lane Group Flow (vph) 563 1676 834 48 930 90 384 778 0 142 357 436
Turn Type Prot NA Perm Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 Free 6
Total Split (s) 33.0 76.0 76.0 10.0 53.0 41.0 36.0 28.0 23.0 33.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 27.0 70.0 70.0 4.0 47.0 150.0 35.0 35.0 22.0 17.0 50.0
Actuated g/C Ratio 0.18 0.47 0.47 0.03 0.31 1.00 0.23 0.23 0.15 0.11 0.33
v/c Ratio 0.97 1.08 1.01 1.09 0.89 0.06 1.09 1.07 0.59 0.95 0.77
Control Delay 92.0 87.8 61.0 226.7 60.4 0.1 127.9 107.1 70.5 101.1 43.6
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 92.0 87.8 61.0 226.7 60.4 0.1 127.9 107.1 70.5 101.1 43.6
LOS F F E F E A F F E F D
Approach Delay 81.3 62.8 113.9 69.6
Approach LOS F E F E

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 1.09
Intersection Signal Delay: 82.4 Intersection LOS: F
Intersection Capacity Utilization 94.0% ICU Level of Service F
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard Existing At Grade

Timing Plan: PM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 507 1508 751 43 837 81 467 454 125 128 321 392
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.95 1.00 1.00 0.95 1.00 0.91 0.91 1.00 0.95 1.00
Frt 1.00 1.00 0.85 1.00 1.00 0.85 1.00 0.97 1.00 1.00 0.85
Flt Protected 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.99 0.95 1.00 1.00
Satd. Flow (prot) 3213 3312 1482 1671 3343 1495 1507 3061 1656 3312 1482
Flt Permitted 0.95 1.00 1.00 0.95 1.00 1.00 0.95 0.55 0.95 1.00 1.00
Satd. Flow (perm) 3213 3312 1482 1671 3343 1495 1507 1701 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 563 1676 834 48 930 90 519 504 139 142 357 436
RTOR Reduction (vph) 0 0 136 0 0 0 0 9 0 0 0 77
Lane Group Flow (vph) 563 1676 698 48 930 90 384 769 0 142 357 359
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot NA Perm Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases 4 Free 6
Actuated Green, G (s) 27.0 70.0 70.0 4.0 47.0 150.0 35.0 58.0 22.0 17.0 44.0
Effective Green, g (s) 27.0 70.0 70.0 4.0 47.0 150.0 35.0 58.0 22.0 17.0 44.0
Actuated g/C Ratio 0.18 0.47 0.47 0.03 0.31 1.00 0.23 0.39 0.15 0.11 0.29
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 578 1545 691 44 1047 1495 351 975 242 375 494
v/s Ratio Prot c0.18 c0.51 0.03 0.28 c0.25 0.18 0.09 c0.11 0.13
v/s Ratio Perm 0.47 0.06 0.12 0.11
v/c Ratio 0.97 1.08 1.01 1.09 0.89 0.06 1.09 0.79 0.59 0.95 0.73
Uniform Delay, d1 61.2 40.0 40.0 73.0 49.0 0.0 57.5 40.6 59.8 66.1 47.6
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 31.6 49.6 36.8 163.6 11.2 0.1 75.7 6.4 10.0 35.8 9.0
Delay (s) 92.7 89.6 76.8 236.6 60.2 0.1 133.2 47.0 69.8 101.9 56.6
Level of Service F F E F E A F D E F E
Approach Delay (s) 86.7 63.0 75.5 75.9
Approach LOS F E E E

Intersection Summary
HCM 2000 Control Delay 78.9 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.09
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 94.0% ICU Level of Service F
Analysis Period (min) 15
c    Critical Lane Group



Queuing and Blocking Report Maitland Blvd & Maitland Ave Feasibility Study
Existing At Grade

PM Peak Hour SimTraffic Report
Burgess & Niple, Inc. Page 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB EB EB WB WB WB WB NB NB NB
Directions Served L L T T R L T T R L LT TR
Maximum Queue (ft) 343 500 1260 1262 175 263 544 497 300 600 853 842
Average Queue (ft) 203 434 1151 1172 159 53 326 284 46 533 703 668
95th Queue (ft) 302 641 1525 1538 221 158 482 435 183 712 988 991
Link Distance (ft) 1204 1204 736 736 796 796
Upstream Blk Time (%) 17 31 43 32
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft) 400 400 125 300 200 400
Storage Blk Time (%) 0 0 34 41 9 12 18 40 73
Queuing Penalty (veh) 0 0 170 308 67 5 15 184 171

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement SB SB SB SB
Directions Served L T T R
Maximum Queue (ft) 277 400 454 225
Average Queue (ft) 110 186 176 137
95th Queue (ft) 210 323 345 245
Link Distance (ft) 1017 1017
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 240 125
Storage Blk Time (%) 0 5 20 13
Queuing Penalty (veh) 0 6 78 21



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 At Grade

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 1180 770 70 2220 110 650 270 50 140 580 550
Lane Util. Factor 0.97 0.91 0.91 1.00 0.91 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.941 0.850 0.976 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 4478 0 1671 4803 1495 3213 3232 0 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 4478 0 1671 4803 1495 3213 3232 0 1656 3312 1482
Satd. Flow (RTOR) 145 196 13 65
Adj. Flow (vph) 544 1311 856 78 2467 122 722 300 56 156 644 611
Lane Group Flow (vph) 544 2167 0 78 2467 122 722 356 0 156 644 611
Turn Type Prot NA Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases Free 6
Total Split (s) 26.0 75.0 13.0 62.0 30.0 36.0 26.0 32.0 26.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 20.0 69.0 7.0 56.0 150.0 24.0 30.0 20.0 26.0 52.0
Actuated g/C Ratio 0.13 0.46 0.05 0.37 1.00 0.16 0.20 0.13 0.17 0.35
v/c Ratio 1.27 1.13dr 1.01 1.38 0.08 1.40 0.54 0.71 1.12 1.10
Control Delay 189.4 60.1 174.1 209.5 0.1 237.8 55.3 80.3 130.5 108.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 189.4 60.1 174.1 209.5 0.1 237.8 55.3 80.3 130.5 108.5
LOS F E F F A F E F F F
Approach Delay 86.1 198.9 177.5 115.4
Approach LOS F F F F

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 1.40
Intersection Signal Delay: 142.1 Intersection LOS: F
Intersection Capacity Utilization 111.4% ICU Level of Service H
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 At Grade

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 1180 770 70 2220 110 650 270 50 140 580 550
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.91 1.00 0.91 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.94 1.00 1.00 0.85 1.00 0.98 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 4477 1671 4803 1495 3213 3234 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 4477 1671 4803 1495 3213 3234 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 544 1311 856 78 2467 122 722 300 56 156 644 611
RTOR Reduction (vph) 0 78 0 0 0 0 0 10 0 0 0 45
Lane Group Flow (vph) 544 2089 0 78 2467 122 722 346 0 156 644 566
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot NA Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases Free 6
Actuated Green, G (s) 20.0 69.0 7.0 56.0 150.0 24.0 30.0 20.0 26.0 46.0
Effective Green, g (s) 20.0 69.0 7.0 56.0 150.0 24.0 30.0 20.0 26.0 46.0
Actuated g/C Ratio 0.13 0.46 0.05 0.37 1.00 0.16 0.20 0.13 0.17 0.31
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 428 2059 77 1793 1495 514 646 220 574 513
v/s Ratio Prot c0.17 0.47 0.05 c0.51 c0.22 c0.11 0.09 0.19 c0.15
v/s Ratio Perm 0.08 0.24
v/c Ratio 1.27 1.13dr 1.01 1.38 0.08 1.40 0.53 0.71 1.12 1.10
Uniform Delay, d1 65.0 40.5 71.5 47.0 0.0 63.0 53.8 62.2 62.0 52.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 139.2 23.5 106.2 172.8 0.1 193.5 3.2 17.6 75.8 71.0
Delay (s) 204.2 64.0 177.7 219.8 0.1 256.5 56.9 79.8 137.8 123.0
Level of Service F E F F A F E E F F
Approach Delay (s) 92.1 208.5 190.6 125.0
Approach LOS F F F F

Intersection Summary
HCM 2000 Control Delay 151.0 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.35
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 111.4% ICU Level of Service H
Analysis Period (min) 15
dr    Defacto Right Lane.  Recode with 1 though lane as a right lane.
c    Critical Lane Group
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Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB EB EB WB WB WB WB WB B1 B1
Directions Served L L T T TR L T T T R T T
Maximum Queue (ft) 450 500 1257 1238 1231 400 728 709 710 300 389 387
Average Queue (ft) 396 445 846 830 703 157 679 645 629 122 323 314
95th Queue (ft) 552 603 1557 1489 1247 420 801 781 803 364 479 492
Link Distance (ft) 1198 1198 1198 612 612 612 327 327
Upstream Blk Time (%) 32 5 2 44 25 25 45 35
Queuing Penalty (veh) 0 0 0 0 0 0 0 0
Storage Bay Dist (ft) 400 400 300 200
Storage Blk Time (%) 26 57 1 56 58
Queuing Penalty (veh) 102 225 4 39 63

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement NB NB NB NB SB SB SB SB
Directions Served L L T TR L T T R
Maximum Queue (ft) 500 600 852 786 340 1056 1078 225
Average Queue (ft) 469 564 674 243 224 770 828 220
95th Queue (ft) 585 708 1149 650 412 1267 1301 256
Link Distance (ft) 795 795 1021 1021
Upstream Blk Time (%) 55 0 9 34
Queuing Penalty (veh) 0 0 0 0
Storage Bay Dist (ft) 400 400 240 125
Storage Blk Time (%) 52 72 3 55 66 41
Queuing Penalty (veh) 71 97 9 77 359 117
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 2150 860 50 1190 100 550 470 150 160 320 470
Lane Util. Factor 0.97 0.91 0.91 1.00 0.91 1.00 0.97 0.95 0.95 1.00 0.95 1.00
Frt 0.957 0.850 0.964 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 4554 0 1671 4803 1495 3213 3193 0 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 4554 0 1671 4803 1495 3213 3193 0 1656 3312 1482
Satd. Flow (RTOR) 103 240 25 109
Adj. Flow (vph) 678 2389 956 56 1322 111 611 522 167 178 356 522
Lane Group Flow (vph) 678 3345 0 56 1322 111 611 689 0 178 356 522
Turn Type Prot NA Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases Free 6
Total Split (s) 41.0 86.0 10.0 55.0 28.0 35.0 19.0 26.0 41.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 35.0 80.0 4.0 49.0 150.0 22.0 29.0 13.0 20.0 61.0
Actuated g/C Ratio 0.23 0.53 0.03 0.33 1.00 0.15 0.19 0.09 0.13 0.41
v/c Ratio 0.91 1.35 1.27 0.84 0.07 1.30 1.08 1.24 0.81 0.78
Control Delay 72.4 190.6 279.8 52.9 0.1 197.3 113.2 208.6 77.9 39.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 72.4 190.6 279.8 52.9 0.1 197.3 113.2 208.6 77.9 39.8
LOS E F F D A F F F E D
Approach Delay 170.7 57.5 152.7 81.1
Approach LOS F E F F

Intersection Summary
Cycle Length: 150
Actuated Cycle Length: 150
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 1.35
Intersection Signal Delay: 134.3 Intersection LOS: F
Intersection Capacity Utilization 110.7% ICU Level of Service H
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 2150 860 50 1190 100 550 470 150 160 320 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 0.91 1.00 0.91 1.00 0.97 0.95 1.00 0.95 1.00
Frt 1.00 0.96 1.00 1.00 0.85 1.00 0.96 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 4555 1671 4803 1495 3213 3192 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 1.00 0.95 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 4555 1671 4803 1495 3213 3192 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 678 2389 956 56 1322 111 611 522 167 178 356 522
RTOR Reduction (vph) 0 48 0 0 0 0 0 20 0 0 0 69
Lane Group Flow (vph) 678 3297 0 56 1322 111 611 669 0 178 356 453
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot NA Prot NA Free Prot NA Prot NA pm+ov
Protected Phases 7 4 3 8 5 2 1 6 7
Permitted Phases Free 6
Actuated Green, G (s) 35.0 80.0 4.0 49.0 150.0 22.0 29.0 13.0 20.0 55.0
Effective Green, g (s) 35.0 80.0 4.0 49.0 150.0 22.0 29.0 13.0 20.0 55.0
Actuated g/C Ratio 0.23 0.53 0.03 0.33 1.00 0.15 0.19 0.09 0.13 0.37
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 749 2429 44 1568 1495 471 617 143 441 602
v/s Ratio Prot 0.21 c0.72 0.03 0.28 c0.19 c0.21 0.11 0.11 c0.18
v/s Ratio Perm 0.07 0.13
v/c Ratio 0.91 1.36 1.27 0.84 0.07 1.30 1.08 1.24 0.81 0.75
Uniform Delay, d1 55.9 35.0 73.0 46.9 0.0 64.0 60.5 68.5 63.1 41.5
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.5 163.6 226.3 5.7 0.1 148.8 61.1 155.5 14.6 8.4
Delay (s) 72.4 198.6 299.3 52.6 0.1 212.8 121.6 224.0 77.8 50.0
Level of Service E F F D A F F F E D
Approach Delay (s) 177.3 58.0 164.4 88.7
Approach LOS F E F F

Intersection Summary
HCM 2000 Control Delay 140.7 HCM 2000 Level of Service F
HCM 2000 Volume to Capacity ratio 1.34
Actuated Cycle Length (s) 150.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 110.7% ICU Level of Service H
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB EB EB WB WB WB WB WB NB NB
Directions Served L L T T TR L T T T R L L
Maximum Queue (ft) 417 500 1245 1253 1255 393 576 532 396 274 500 600
Average Queue (ft) 261 441 975 1093 1130 88 362 323 231 15 446 532
95th Queue (ft) 386 623 1477 1543 1529 261 502 460 349 118 602 723
Link Distance (ft) 1198 1198 1198 612 612 612
Upstream Blk Time (%) 6 15 30 0 0
Queuing Penalty (veh) 0 0 0 0 0
Storage Bay Dist (ft) 400 400 300 200 400 400
Storage Blk Time (%) 0 1 29 0 18 8 0 45 64
Queuing Penalty (veh) 2 7 178 0 9 8 0 106 151

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement NB NB SB SB SB SB
Directions Served T TR L T T R
Maximum Queue (ft) 850 801 320 527 533 225
Average Queue (ft) 621 486 217 254 237 163
95th Queue (ft) 1061 860 361 536 501 260
Link Distance (ft) 795 795 1021 1021
Upstream Blk Time (%) 38 0
Queuing Penalty (veh) 0 0
Storage Bay Dist (ft) 240 125
Storage Blk Time (%) 2 28 1 18 18
Queuing Penalty (veh) 9 45 1 84 28
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 70 0 110 650 270 50 140 580 550
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Satd. Flow (RTOR) 542 327 327 611
Adj. Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
Lane Group Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
Turn Type Prot Free Prot Free Prot NA Free Prot NA Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Total Split (s) 28.0 28.0 32.0 37.0 25.0 30.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Act Effct Green (s) 18.0 90.0 18.0 90.0 22.0 27.0 90.0 15.0 20.0 90.0
Actuated g/C Ratio 0.20 1.00 0.20 1.00 0.24 0.30 1.00 0.17 0.22 1.00
v/c Ratio 0.85 0.58 0.23 0.08 0.92 0.30 0.04 0.57 0.88 0.41
Control Delay 48.6 1.6 32.4 0.1 51.9 25.3 0.0 43.4 48.5 0.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.6 1.6 32.4 0.1 51.9 25.3 0.0 43.4 48.5 0.8
LOS D A C A D C A D D A
Approach Delay 41.8 27.3
Approach LOS D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.92
Intersection Signal Delay: 27.9 Intersection LOS: C
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 70 0 110 650 270 50 140 580 550
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 10.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot Free Prot Free Prot NA Free Prot NA Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 18.0 90.0 18.0 90.0 22.0 27.0 90.0 15.0 20.0 90.0
Effective Green, g (s) 18.0 90.0 18.0 90.0 22.0 27.0 90.0 15.0 20.0 90.0
Actuated g/C Ratio 0.20 1.00 0.20 1.00 0.24 0.30 1.00 0.17 0.22 1.00
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Lane Grp Cap (vph) 642 1482 334 1495 785 993 1482 276 736 1482
v/s Ratio Prot 0.17 0.05 c0.22 0.09 0.09 c0.19
v/s Ratio Perm c0.58 0.08 0.04 0.41
v/c Ratio 0.85 0.58 0.23 0.08 0.92 0.30 0.04 0.57 0.88 0.41
Uniform Delay, d1 34.7 0.0 30.2 0.0 33.1 24.2 0.0 34.5 33.8 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 13.1 1.6 1.6 0.1 17.7 0.8 0.0 8.1 13.8 0.8
Delay (s) 47.8 1.6 31.8 0.1 50.8 25.0 0.0 42.6 47.5 0.8
Level of Service D A C A D C A D D A
Approach Delay (s) 19.6 12.5 41.0 26.8
Approach LOS B B D C

Intersection Summary
HCM 2000 Control Delay 27.4 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 73.6% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB WB NB NB NB NB SB SB SB SB
Directions Served L L R L L L T T L T T R
Maximum Queue (ft) 281 312 392 137 438 512 332 222 193 397 300 308
Average Queue (ft) 173 215 47 48 282 337 91 85 88 198 166 68
95th Queue (ft) 262 294 228 104 446 511 347 244 163 325 267 231
Link Distance (ft) 1199 783 783 1008 1008
Upstream Blk Time (%) 1 0 0
Queuing Penalty (veh) 0 0 0
Storage Bay Dist (ft) 700 650 850 400 400 500 500
Storage Blk Time (%) 3 8 0 0
Queuing Penalty (veh) 4 11 0 0

Network Summary

Network wide Queuing Penalty: 16
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 50 0 100 550 470 150 160 320 470
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Satd. Flow (RTOR) 715 327 327 522
Adj. Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
Lane Group Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
Turn Type Prot Free Prot Free Prot NA Free Prot NA Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Total Split (s) 31.0 31.0 37.0 32.0 27.0 22.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Act Effct Green (s) 21.0 90.0 21.0 90.0 27.0 22.0 90.0 17.0 12.0 90.0
Actuated g/C Ratio 0.23 1.00 0.23 1.00 0.30 0.24 1.00 0.19 0.13 1.00
v/c Ratio 0.91 0.65 0.14 0.07 0.63 0.65 0.11 0.57 0.81 0.35
Control Delay 51.1 2.2 28.6 0.1 30.8 34.8 0.2 41.3 53.4 0.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 51.1 2.2 28.6 0.1 30.8 34.8 0.2 41.3 53.4 0.7
LOS D A C A C C A D D A
Approach Delay 28.5 25.3
Approach LOS C C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 24.6 Intersection LOS: C
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 50 0 100 550 470 150 160 320 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 10.0 4.0 10.0 4.0 10.0 10.0 4.0 10.0 10.0 4.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot Free Prot Free Prot NA Free Prot NA Free
Protected Phases 7 3 5 2 1 6
Permitted Phases Free Free Free Free
Actuated Green, G (s) 21.0 90.0 21.0 90.0 27.0 22.0 90.0 17.0 12.0 90.0
Effective Green, g (s) 21.0 90.0 21.0 90.0 27.0 22.0 90.0 17.0 12.0 90.0
Actuated g/C Ratio 0.23 1.00 0.23 1.00 0.30 0.24 1.00 0.19 0.13 1.00
Clearance Time (s) 10.0 10.0 10.0 10.0 10.0 10.0
Lane Grp Cap (vph) 749 1482 389 1495 963 809 1482 312 441 1482
v/s Ratio Prot 0.21 0.03 0.19 0.16 0.11 0.11
v/s Ratio Perm c0.65 0.07 0.11 0.35
v/c Ratio 0.91 0.65 0.14 0.07 0.63 0.65 0.11 0.57 0.81 0.35
Uniform Delay, d1 33.5 0.0 27.4 0.0 27.2 30.5 0.0 33.2 37.9 0.0
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 16.5 2.2 0.8 0.1 3.2 3.9 0.2 7.4 14.6 0.7
Delay (s) 50.1 2.2 28.1 0.1 30.4 34.4 0.2 40.6 52.5 0.7
Level of Service D A C A C C A D D A
Approach Delay (s) 22.0 9.5 28.1 24.9
Approach LOS C A C C

Intersection Summary
HCM 2000 Control Delay 24.2 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.97
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 30.0
Intersection Capacity Utilization 66.9% ICU Level of Service C
Analysis Period (min) 15
c    Critical Lane Group



Queuing and Blocking Report Maitland Blvd & Maitland Ave Feasibility Study
2040 SPUI

PM Peak Hour SimTraffic Report
Burgess & Niple, Inc. Page 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB WB NB NB NB NB NB SB SB SB
Directions Served L L R L L L T T R L T T
Maximum Queue (ft) 395 433 247 94 315 361 236 225 15 209 235 228
Average Queue (ft) 224 264 16 31 154 208 122 123 0 94 128 103
95th Queue (ft) 372 410 116 74 268 302 202 202 0 168 205 185
Link Distance (ft) 1199 783 783 1008 1008
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 700 650 850 400 400 400 500
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement SB
Directions Served R
Maximum Queue (ft) 291
Average Queue (ft) 59
95th Queue (ft) 210
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 70 0 110 650 270 50 140 580 550
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Satd. Flow (RTOR) 109 255 109 36
Adj. Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
Lane Group Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
Turn Type Prot pt+ov Prot Free Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 5 3 5 2 3 1 6 7
Permitted Phases Free 2 6
Total Split (s) 39.0 11.0 27.0 29.0 11.0 22.0 24.0 39.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 33.0 51.0 5.0 90.0 21.0 23.0 34.0 16.0 18.0 57.0
Actuated g/C Ratio 0.37 0.57 0.06 1.00 0.23 0.26 0.38 0.18 0.20 0.63
v/c Ratio 0.46 0.97 0.85 0.08 0.96 0.35 0.09 0.53 0.97 0.64
Control Delay 23.3 41.0 104.2 0.1 60.7 28.9 0.8 41.0 66.1 13.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 23.3 41.0 104.2 0.1 60.7 28.9 0.8 41.0 66.1 13.4
LOS C D F A E C A D E B
Approach Delay 48.7 40.5
Approach LOS D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 40.5 Intersection LOS: D
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Lane Group ø4
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 4
Permitted Phases
Total Split (s) 28.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 70 0 110 650 270 50 140 580 550
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 4.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 544 0 856 78 0 122 722 300 56 156 644 611
RTOR Reduction (vph) 0 0 50 0 0 0 0 0 39 0 0 16
Lane Group Flow (vph) 544 0 806 78 0 122 722 300 17 156 644 595
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot pt+ov Prot Free Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 5 3 5 2 3 1 6 7
Permitted Phases Free 2 6
Actuated Green, G (s) 33.0 49.0 5.0 90.0 21.0 23.0 28.0 16.0 18.0 51.0
Effective Green, g (s) 33.0 49.0 5.0 90.0 21.0 23.0 28.0 16.0 18.0 51.0
Actuated g/C Ratio 0.37 0.54 0.06 1.00 0.23 0.26 0.31 0.18 0.20 0.57
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1178 806 92 1495 749 846 559 294 662 938
v/s Ratio Prot 0.17 c0.54 0.05 0.22 c0.09 0.00 0.09 c0.19 c0.23
v/s Ratio Perm 0.08 0.01 0.17
v/c Ratio 0.46 1.00 0.85 0.08 0.96 0.35 0.03 0.53 0.97 0.63
Uniform Delay, d1 21.7 20.5 42.1 0.0 34.1 27.4 21.6 33.6 35.8 13.2
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.3 31.8 58.7 0.1 25.2 1.2 0.1 6.7 28.9 3.3
Delay (s) 23.0 52.3 100.8 0.1 59.3 28.6 21.7 40.3 64.7 16.5
Level of Service C D F A E C C D E B
Approach Delay (s) 40.9 39.4 48.8 41.1
Approach LOS D D D D

Intersection Summary
HCM 2000 Control Delay 43.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.07
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 22.0
Intersection Capacity Utilization 79.3% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queuing and Blocking Report Maitland Blvd & Maitland Ave Feasibility Study
2040 MUD

AM Peak Hour SimTraffic Report
Burgess & Niple, Inc. Page 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB WB WB NB NB NB NB SB SB SB
Directions Served L L R L R L L T T L T T
Maximum Queue (ft) 263 427 533 140 17 409 460 191 172 187 331 307
Average Queue (ft) 100 163 267 56 0 221 271 64 79 81 198 173
95th Queue (ft) 212 287 453 113 16 352 399 135 142 154 294 270
Link Distance (ft) 1201 1001 819 819 1046 1046
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 700 650 850 400 400 500
Storage Blk Time (%) 0 0 1
Queuing Penalty (veh) 1 0 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement SB
Directions Served R
Maximum Queue (ft) 274
Average Queue (ft) 61
95th Queue (ft) 210
Link Distance (ft)
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 500
Storage Blk Time (%)
Queuing Penalty (veh)



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: PM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 50 0 100 550 470 150 160 320 470
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.950 0.950 0.950 0.950
Satd. Flow (perm) 3213 0 1482 1671 0 1495 3213 3312 1482 1656 3312 1482
Satd. Flow (RTOR) 109 327 167 109
Adj. Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
Lane Group Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
Turn Type Prot pt+ov Prot Free Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 5 3 5 2 3 1 6 7
Permitted Phases Free 2 6
Total Split (s) 43.0 11.0 31.0 28.0 11.0 19.0 16.0 43.0
Total Lost Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Act Effct Green (s) 37.0 57.0 5.0 90.0 25.0 22.0 33.0 13.0 10.0 53.0
Actuated g/C Ratio 0.41 0.63 0.06 1.00 0.28 0.24 0.37 0.14 0.11 0.59
v/c Ratio 0.51 0.98 0.61 0.07 0.68 0.65 0.26 0.74 0.97 0.57
Control Delay 21.5 39.9 70.0 0.1 33.6 34.8 4.4 57.3 81.1 11.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 21.5 39.9 70.0 0.1 33.6 34.8 4.4 57.3 81.1 11.7
LOS C D E A C C A E F B
Approach Delay 30.4 42.8
Approach LOS C D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: PM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Lane Group ø4
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 4
Permitted Phases
Total Split (s) 32.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

3: Maitland Avenue & Maitland Boulevard 2040 MUD

Timing Plan: PM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 50 0 100 550 470 150 160 320 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 6.0 4.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 0.97 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.95 1.00
Frt 1.00 0.85 1.00 0.85 1.00 1.00 0.85 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (prot) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Flt Permitted 0.95 1.00 0.95 1.00 0.95 1.00 1.00 0.95 1.00 1.00
Satd. Flow (perm) 3213 1482 1671 1495 3213 3312 1482 1656 3312 1482
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 678 0 956 56 0 111 611 522 167 178 356 522
RTOR Reduction (vph) 0 0 40 0 0 0 0 0 117 0 0 52
Lane Group Flow (vph) 678 0 916 56 0 111 611 522 50 178 356 470
Heavy Vehicles (%) 9% 9% 9% 8% 8% 8% 9% 9% 9% 9% 9% 9%
Turn Type Prot pt+ov Prot Free Prot NA pm+ov Prot NA pm+ov
Protected Phases 7 4 5 3 5 2 3 1 6 7
Permitted Phases Free 2 6
Actuated Green, G (s) 37.0 57.0 5.0 90.0 25.0 22.0 27.0 13.0 10.0 47.0
Effective Green, g (s) 37.0 57.0 5.0 90.0 25.0 22.0 27.0 13.0 10.0 47.0
Actuated g/C Ratio 0.41 0.63 0.06 1.00 0.28 0.24 0.30 0.14 0.11 0.52
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lane Grp Cap (vph) 1320 938 92 1495 892 809 543 239 368 872
v/s Ratio Prot 0.21 c0.62 0.03 0.19 0.16 0.01 0.11 c0.11 c0.22
v/s Ratio Perm 0.07 0.03 0.10
v/c Ratio 0.51 0.98 0.61 0.07 0.68 0.65 0.09 0.74 0.97 0.54
Uniform Delay, d1 19.8 15.9 41.5 0.0 29.0 30.5 22.7 36.9 39.8 14.3
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.4 24.2 26.5 0.1 4.3 3.9 0.3 18.9 39.4 2.4
Delay (s) 21.2 40.1 68.0 0.1 33.2 34.4 23.0 55.8 79.2 16.7
Level of Service C D E A C C C E E B
Approach Delay (s) 32.3 22.9 32.4 44.4
Approach LOS C C C D

Intersection Summary
HCM 2000 Control Delay 35.0 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 1.08
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 24.0
Intersection Capacity Utilization 78.8% ICU Level of Service D
Analysis Period (min) 15
c    Critical Lane Group



Queuing and Blocking Report Maitland Blvd & Maitland Ave Feasibility Study
2040 MUD

PM Peak Hour SimTraffic Report
Burgess & Niple, Inc. Page 1

Intersection: 3: Maitland Avenue & Maitland Boulevard

Movement EB EB EB WB NB NB NB NB SB SB SB SB
Directions Served L L R L L L T T L T T R
Maximum Queue (ft) 248 298 330 113 335 378 236 223 221 260 232 269
Average Queue (ft) 128 174 42 39 159 212 124 122 99 143 119 56
95th Queue (ft) 224 252 196 85 278 315 201 197 182 233 211 197
Link Distance (ft) 1205 822 822 1046 1046
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 700 650 850 400 400 500 500
Storage Blk Time (%) 0 0
Queuing Penalty (veh) 0 0



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

11: Maitland Avenue & Maitland Boulevard WB 2040 Tight Diamond

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 70 0 110 650 760 0 0 720 550
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.91 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 5085 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 5085 1583
Satd. Flow (RTOR) 158 61
Adj. Flow (vph) 0 0 0 78 0 122 722 844 0 0 800 611
Lane Group Flow (vph) 0 0 0 78 0 122 722 844 0 0 800 611
Turn Type Prot Perm Prot NA NA custom
Protected Phases 3 4 2 4 2
Permitted Phases 3 2 3
Total Split (s) 13.0 13.0 28.0 49.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Act Effct Green (s) 9.0 9.0 24.0 73.0 45.0 58.0
Actuated g/C Ratio 0.10 0.10 0.27 0.81 0.50 0.64
v/c Ratio 0.44 0.41 0.79 0.29 0.31 0.59
Control Delay 46.6 7.5 13.1 1.7 13.8 10.9
Queue Delay 0.0 0.0 50.7 0.3 0.0 0.0
Total Delay 46.6 7.5 63.8 2.0 13.8 10.9
LOS D A E A B B
Approach Delay 30.5 12.5
Approach LOS C B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBSB and 6:, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 22.0 Intersection LOS: C
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     11: Maitland Avenue & Maitland Boulevard WB



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

11: Maitland Avenue & Maitland Boulevard WB 2040 Tight Diamond

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 2

Lane Group ø5 ø6 ø7 ø8
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 5 6 7 8
Permitted Phases
Total Split (s) 35.0 14.0 20.0 21.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary



HCM Signalized Intersection Capacity Analysis Maitland Blvd & Maitland Ave Feasibility Study

11: Maitland Avenue & Maitland Boulevard WB 2040 Tight Diamond

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 3

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 70 0 110 650 760 0 0 720 550
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 3433 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 3433 3539 5085 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 78 0 122 722 844 0 0 800 611
RTOR Reduction (vph) 0 0 0 0 0 110 0 0 0 0 0 22
Lane Group Flow (vph) 0 0 0 78 0 12 722 844 0 0 800 589
Turn Type Prot Perm Prot NA NA custom
Protected Phases 3 4 2 4 2
Permitted Phases 3 2 3
Actuated Green, G (s) 9.0 9.0 24.0 73.0 45.0 58.0
Effective Green, g (s) 9.0 9.0 24.0 73.0 45.0 58.0
Actuated g/C Ratio 0.10 0.10 0.27 0.81 0.50 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 177 158 915 2870 2542 1020
v/s Ratio Prot 0.04 c0.21 0.24 0.16
v/s Ratio Perm 0.01 c0.37
v/c Ratio 0.44 0.08 0.79 0.29 0.31 0.58
Uniform Delay, d1 38.1 36.7 30.6 2.1 13.4 9.1
Progression Factor 1.00 1.00 0.31 0.68 1.00 1.00
Incremental Delay, d2 7.8 1.0 3.0 0.2 0.3 2.4
Delay (s) 45.9 37.7 12.7 1.7 13.7 11.4
Level of Service D D B A B B
Approach Delay (s) 0.0 40.9 6.7 12.7
Approach LOS A D A B

Intersection Summary
HCM 2000 Control Delay 11.5 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.71
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group



Lanes, Volumes, Timings Maitland Blvd & Maitland Ave Feasibility Study

14: Maitland Avenue & Maitland Boulevard EB 2040 Tight Diamond

Timing Plan: AM Peak Hour Synchro 8 Report
Burgess & Niple, Inc. Page 4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 0 0 0 0 920 50 140 650 0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 0 1583 0 0 0 0 6408 1583 1770 3539 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 0 1583 0 0 0 0 6408 1583 1770 3539 0
Satd. Flow (RTOR) 109 56
Adj. Flow (vph) 544 0 856 0 0 0 0 1022 56 156 722 0
Lane Group Flow (vph) 544 0 856 0 0 0 0 1022 56 156 722 0
Turn Type Prot Perm NA custom Prot NA
Protected Phases 5 8 7 6 6 7
Permitted Phases 5 8 5 7 8
Total Split (s) 20.0 14.0
Total Lost Time (s) 4.0 4.0
Act Effct Green (s) 52.0 52.0 16.0 72.0 10.0 30.0
Actuated g/C Ratio 0.58 0.58 0.18 0.80 0.11 0.33
v/c Ratio 0.27 0.89 0.90 0.04 0.80 0.61
Control Delay 10.0 28.1 47.9 0.6 55.2 23.9
Queue Delay 0.0 0.0 16.4 0.0 0.0 6.4
Total Delay 10.0 28.1 64.3 0.6 55.2 30.3
LOS A C E A E C
Approach Delay 61.0 34.7
Approach LOS E C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBSB and 6:, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 37.5 Intersection LOS: D
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     14: Maitland Avenue & Maitland Boulevard EB
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Lane Group ø2 ø3 ø4 ø5 ø8
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 2 3 4 5 8
Permitted Phases
Total Split (s) 49.0 13.0 28.0 35.0 21.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 490 0 770 0 0 0 0 920 50 140 650 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.86 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 6408 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 6408 1583 1770 3539
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 544 0 856 0 0 0 0 1022 56 156 722 0
RTOR Reduction (vph) 0 0 46 0 0 0 0 0 11 0 0 0
Lane Group Flow (vph) 544 0 810 0 0 0 0 1022 45 156 722 0
Turn Type Prot Perm NA custom Prot NA
Protected Phases 5 8 7 6 6 7
Permitted Phases 5 8 5 7 8
Actuated Green, G (s) 52.0 52.0 16.0 72.0 10.0 30.0
Effective Green, g (s) 52.0 52.0 16.0 72.0 10.0 30.0
Actuated g/C Ratio 0.58 0.58 0.18 0.80 0.11 0.33
Clearance Time (s) 4.0 4.0
Lane Grp Cap (vph) 1983 914 1139 1266 196 1179
v/s Ratio Prot 0.16 c0.16 c0.09 0.20
v/s Ratio Perm c0.51 0.03
v/c Ratio 0.27 0.89 0.90 0.04 0.80 0.61
Uniform Delay, d1 9.5 16.4 36.2 1.9 39.0 25.1
Progression Factor 1.00 1.00 1.00 1.00 0.66 0.85
Incremental Delay, d2 0.3 12.4 11.1 0.1 26.8 2.3
Delay (s) 9.9 28.8 47.3 1.9 52.4 23.6
Level of Service A C D A D C
Approach Delay (s) 21.4 0.0 45.0 28.7
Approach LOS C A D C

Intersection Summary
HCM 2000 Control Delay 30.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.92
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 105.5% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 11: Maitland Avenue & Maitland Boulevard WB

Movement WB WB NB NB NB NB SB SB SB SB
Directions Served L R L L T T T T T R
Maximum Queue (ft) 125 86 44 30 32 30 137 215 185 272
Average Queue (ft) 53 39 8 6 5 7 46 125 81 119
95th Queue (ft) 102 69 32 24 24 27 103 196 170 215
Link Distance (ft) 630 630 244 244 244 244 1041 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Intersection: 14: Maitland Avenue & Maitland Boulevard EB

Movement EB EB EB NB NB NB NB NB SB SB SB
Directions Served L L R T T T T R L T T
Maximum Queue (ft) 223 251 511 548 528 490 409 43 202 255 233
Average Queue (ft) 105 57 217 356 339 232 148 8 97 175 153
95th Queue (ft) 185 204 407 593 567 516 378 31 174 243 222
Link Distance (ft) 634 634 634 1606 1606 1606 1606 244 244 244
Upstream Blk Time (%) 0 0 1 0 0 0
Queuing Penalty (veh) 0 0 0 0 1 0
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary

Zone wide Queuing Penalty: 2
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 50 0 100 550 1080 0 0 480 470
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.97 0.95 1.00 1.00 0.91 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 0 0 0 1770 0 1583 3433 3539 0 0 5085 1583
Flt Permitted 0.950 0.950
Satd. Flow (perm) 0 0 0 1770 0 1583 3433 3539 0 0 5085 1583
Satd. Flow (RTOR) 158 61
Adj. Flow (vph) 0 0 0 56 0 111 611 1200 0 0 533 522
Lane Group Flow (vph) 0 0 0 56 0 111 611 1200 0 0 533 522
Turn Type Prot Perm Prot NA NA custom
Protected Phases 3 4 2 4 2
Permitted Phases 3 2 3
Total Split (s) 13.0 13.0 28.0 49.0
Total Lost Time (s) 4.0 4.0 4.0 4.0
Act Effct Green (s) 9.0 9.0 24.0 73.0 45.0 58.0
Actuated g/C Ratio 0.10 0.10 0.27 0.81 0.50 0.64
v/c Ratio 0.32 0.37 0.67 0.42 0.21 0.50
Control Delay 42.9 6.0 10.1 3.9 12.8 9.3
Queue Delay 0.0 0.0 10.0 0.4 0.0 0.0
Total Delay 42.9 6.0 20.2 4.3 12.8 9.3
LOS D A C A B A
Approach Delay 9.6 11.1
Approach LOS A B

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBSB and 6:, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 10.6 Intersection LOS: B
Intersection Capacity Utilization 107.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     11: Maitland Avenue & Maitland Boulevard WB
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Lane Group ø5 ø6 ø7 ø8
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 5 6 7 8
Permitted Phases
Total Split (s) 34.0 14.0 21.0 21.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 0 0 0 50 0 100 550 1080 0 0 480 470
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 1.00 1.00 0.97 0.95 0.91 1.00
Frt 1.00 0.85 1.00 1.00 1.00 0.85
Flt Protected 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (prot) 1770 1583 3433 3539 5085 1583
Flt Permitted 0.95 1.00 0.95 1.00 1.00 1.00
Satd. Flow (perm) 1770 1583 3433 3539 5085 1583
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 56 0 111 611 1200 0 0 533 522
RTOR Reduction (vph) 0 0 0 0 0 100 0 0 0 0 0 22
Lane Group Flow (vph) 0 0 0 56 0 11 611 1200 0 0 533 500
Turn Type Prot Perm Prot NA NA custom
Protected Phases 3 4 2 4 2
Permitted Phases 3 2 3
Actuated Green, G (s) 9.0 9.0 24.0 73.0 45.0 58.0
Effective Green, g (s) 9.0 9.0 24.0 73.0 45.0 58.0
Actuated g/C Ratio 0.10 0.10 0.27 0.81 0.50 0.64
Clearance Time (s) 4.0 4.0 4.0 4.0
Lane Grp Cap (vph) 177 158 915 2870 2542 1020
v/s Ratio Prot 0.03 c0.18 0.34 0.10
v/s Ratio Perm 0.01 c0.32
v/c Ratio 0.32 0.07 0.67 0.42 0.21 0.49
Uniform Delay, d1 37.6 36.7 29.4 2.4 12.6 8.3
Progression Factor 1.00 1.00 0.29 1.44 1.00 1.00
Incremental Delay, d2 4.6 0.9 1.4 0.4 0.2 1.7
Delay (s) 42.3 37.6 10.0 3.9 12.8 10.0
Level of Service D D B A B B
Approach Delay (s) 0.0 39.1 5.9 11.4
Approach LOS A D A B

Intersection Summary
HCM 2000 Control Delay 9.7 HCM 2000 Level of Service A
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 107.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 0 0 0 0 1020 150 160 370 0
Lane Util. Factor 0.97 1.00 1.00 1.00 1.00 1.00 1.00 0.86 1.00 1.00 0.95 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950
Satd. Flow (prot) 3433 0 1583 0 0 0 0 6408 1583 1770 3539 0
Flt Permitted 0.950 0.950
Satd. Flow (perm) 3433 0 1583 0 0 0 0 6408 1583 1770 3539 0
Satd. Flow (RTOR) 230 131
Adj. Flow (vph) 678 0 956 0 0 0 0 1133 167 178 411 0
Lane Group Flow (vph) 678 0 956 0 0 0 0 1133 167 178 411 0
Turn Type Prot Perm NA custom Prot NA
Protected Phases 5 8 7 6 6 7
Permitted Phases 5 8 5 7 8
Total Split (s) 21.0 14.0
Total Lost Time (s) 4.0 4.0
Act Effct Green (s) 51.0 51.0 17.0 72.0 10.0 31.0
Actuated g/C Ratio 0.57 0.57 0.19 0.80 0.11 0.34
v/c Ratio 0.35 0.96 0.94 0.13 0.91 0.34
Control Delay 11.2 36.1 51.3 0.8 74.7 19.0
Queue Delay 0.0 0.0 3.5 0.0 0.0 0.7
Total Delay 11.2 36.1 54.7 0.8 74.7 19.7
LOS B D D A E B
Approach Delay 47.8 36.3
Approach LOS D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBSB and 6:, Start of Green
Control Type: Pretimed
Maximum v/c Ratio: 0.96
Intersection Signal Delay: 35.7 Intersection LOS: D
Intersection Capacity Utilization 107.1% ICU Level of Service G
Analysis Period (min) 15

Splits and Phases:     14: Maitland Avenue & Maitland Boulevard EB
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Lane Group ø2 ø3 ø4 ø5 ø8
Lane Configurations
Volume (vph)
Lane Util. Factor
Frt
Flt Protected
Satd. Flow (prot)
Flt Permitted
Satd. Flow (perm)
Satd. Flow (RTOR)
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases 2 3 4 5 8
Permitted Phases
Total Split (s) 49.0 13.0 28.0 34.0 21.0
Total Lost Time (s)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio
Control Delay
Queue Delay
Total Delay
LOS
Approach Delay
Approach LOS

Intersection Summary
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Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Volume (vph) 610 0 860 0 0 0 0 1020 150 160 370 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Lane Util. Factor 0.97 1.00 0.86 1.00 1.00 0.95
Frt 1.00 0.85 1.00 0.85 1.00 1.00
Flt Protected 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (prot) 3433 1583 6408 1583 1770 3539
Flt Permitted 0.95 1.00 1.00 1.00 0.95 1.00
Satd. Flow (perm) 3433 1583 6408 1583 1770 3539
Peak-hour factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Adj. Flow (vph) 678 0 956 0 0 0 0 1133 167 178 411 0
RTOR Reduction (vph) 0 0 100 0 0 0 0 0 26 0 0 0
Lane Group Flow (vph) 678 0 856 0 0 0 0 1133 141 178 411 0
Turn Type Prot Perm NA custom Prot NA
Protected Phases 5 8 7 6 6 7
Permitted Phases 5 8 5 7 8
Actuated Green, G (s) 51.0 51.0 17.0 72.0 10.0 31.0
Effective Green, g (s) 51.0 51.0 17.0 72.0 10.0 31.0
Actuated g/C Ratio 0.57 0.57 0.19 0.80 0.11 0.34
Clearance Time (s) 4.0 4.0
Lane Grp Cap (vph) 1945 897 1210 1266 196 1218
v/s Ratio Prot 0.20 c0.18 c0.10 c0.12
v/s Ratio Perm c0.54 0.09
v/c Ratio 0.35 0.95 0.94 0.11 0.91 0.34
Uniform Delay, d1 10.5 18.4 36.0 2.0 39.5 21.9
Progression Factor 1.00 1.00 1.00 1.00 0.68 0.83
Incremental Delay, d2 0.5 20.9 14.5 0.2 43.6 0.7
Delay (s) 11.0 39.3 50.5 2.2 70.5 18.8
Level of Service B D D A E B
Approach Delay (s) 27.6 0.0 44.3 34.4
Approach LOS C A D C

Intersection Summary
HCM 2000 Control Delay 34.9 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 1.00
Actuated Cycle Length (s) 90.0 Sum of lost time (s) 16.0
Intersection Capacity Utilization 107.1% ICU Level of Service G
Analysis Period (min) 15
c    Critical Lane Group
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Intersection: 11: Maitland Avenue & Maitland Boulevard WB

Movement WB WB NB NB NB NB SB SB SB SB
Directions Served L R L L T T T T T R
Maximum Queue (ft) 93 92 44 42 41 37 126 140 96 214
Average Queue (ft) 38 40 23 23 26 26 51 71 30 94
95th Queue (ft) 77 73 40 42 42 43 104 127 77 172
Link Distance (ft) 630 630 244 244 244 244 1041 1041 1041
Upstream Blk Time (%)
Queuing Penalty (veh)
Storage Bay Dist (ft) 300
Storage Blk Time (%)
Queuing Penalty (veh)

Intersection: 14: Maitland Avenue & Maitland Boulevard EB

Movement EB EB EB NB NB NB NB NB SB SB SB
Directions Served L L R T T T T R L T T
Maximum Queue (ft) 250 276 527 293 284 266 226 76 221 171 150
Average Queue (ft) 127 81 224 171 157 147 123 21 117 103 78
95th Queue (ft) 206 241 442 254 248 224 203 58 202 156 132
Link Distance (ft) 634 634 634 1606 1606 1606 1606 244 244 244
Upstream Blk Time (%) 0 0 1 0
Queuing Penalty (veh) 0 0 0 1
Storage Bay Dist (ft) 300
Storage Blk Time (%) 0
Queuing Penalty (veh) 0

Zone Summary

Zone wide Queuing Penalty: 1
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1800 Pembrook Drive | Suite 265 | Orlando, FL 32810 | 407.401.8527 

To: City of Maitland 

From: Burgess & Niple, Inc. 

Subject:  Maitland Boulevard and Maitland Avenue Grade-Separated Interchange Feasibility Study Phase II 

Alternatives Screening 

Date: July 28, 2016 

BACKGROUND AND PURPOSE 

Burgess & Niple has further evaluated the three potential grade-separated interchange alternatives 

identified in Phase I of this study.  The purpose of this memorandum is to document the findings of that 

evaluation. 

Based on the analysis, the Single Point Urban Interchange (SPUI) Option 2 alternative as illustrated in Exhibit 

C is recommended for further evaluation and preliminary design. 

Phase I identified three potential grade-separated interchange alternatives: 

• Single Point Urban Interchange (SPUI)

• Tight Diamond Interchange (TDI)

• Median Urban Diamond Interchange (MUD)

The Phase I evaluation determined that each of these three alternatives provide better traffic operations 

(less delay and backups) than current conditions and the proposed FDOT Maitland Boulevard widening 

project.  However, several key questions remained after the completion of Phase I that still needed to be 

answered related to access and connectivity to the local road network in order to select a preferred 

alternative, including: 

• How will the connection between Maitland Avenue and Maitland Boulevard be accomplished with

each grade separated alternative?

• How would access to Lake Faith (west) and US-17/92 (east) be provided for each alternative?

• How would the connection into the proposed FDOT widening project of Maitland Boulevard be

accomplished for each alternative?

As part of Phase II, B&N has refined the three alternatives in order to respond to these questions. 

DESCRIPTION OF THE PROPOSED ALTERNATIVES 

Each of the grade-separated alternatives (SPUI, MUD, and TDI) is anticipated to require R/W from the Jewish 

Academy of Orlando in the southwest quadrant of the Maitland Boulevard / Maitland Avenue intersection. 

Encroachment into the existing tennis courts is anticipated for all three alternatives. The three grade 

separated interchange alternatives identified in Phase I were further refined in an attempt to minimize these 

R/W impacts. 
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A grade separated alternative at this intersection will tie seamlessly into the proposed FDOT widening 

project.  All three of the alternatives would tie into the three lanes (in each direction) that are proposed by 

the FDOT widening project just east of W. Lake Faith Drive.  In the eastbound direction the outside lane 

would become the exit ramp to Maitland Avenue, and in the westbound direction the entrance ramp from 

Maitland Avenue would become the outside lane.  Thus, only two lanes in each direction on Maitland 

Boulevard will pass over Maitland Avenue.  Below is a summary of each of the Phase II alternatives. 

Single Point Urban Interchange (SPUI) 

The Single Point Urban Interchange (SPUI) consists of a single bridge carrying eastbound and westbound 

Maitland Boulevard traffic over Maitland Avenue with connecting ramps to Maitland Avenue.  These 

connecting ramps meet Maitland Avenue at a single intersection under the bridge.  During the analysis, two 

SPUI options were identified.  Lane configurations for the two options are shown in Exhibits A - D.  A local 

example of a SPUI can be seen at the interchange of Maitland Boulevard and SR 434/Forest City Road. 

Westbound Left Turns into Willow School for Maitland Avenue Ramp Traffic 

For the SPUI alternative, maintaining direct left turn access into the Willow School for westbound traffic 

using the connector ramp from Maitland Avenue will not be possible. This is due to the short distance 

available for making the necessary three lane changes to get from the connecting ramp to the left turn lane 

for the school. This lack of available distance is due to the ramp length needed to transition vertically 

between grade-separated Maitland Avenue and Maitland Boulevard as proposed.  

Those wishing to make this left turn must continue west past the school on Maitland Boulevard, make a U-

turn at the proposed Maitland Concourse North intersection, travel east on Maitland Boulevard, and then 

turn right into the Willow School.  This type of indirect left turn maneuver is common practice in the U.S. 

and given the small number of drivers that are anticipated to make this maneuver, this should have minimal 

impacts on other roadway users.  It should be noted that traffic which is already on Maitland Boulevard 

coming from US-17/92, will still be able to turn left at the school. 

FDOT Maitland Boulevard Widening Project will eliminate Left-out Movements at W. Lake Faith 

Drive and Willow School Intersection 

Another factor that will be impacted by the design of the interchange is the proposed configuration (based 

on FDOT widening plans) of the Maitland Avenue/W. Lake Faith Drive intersection.  FDOT proposes the 

elimination of left-out turning movements from W. Lake Faith Drive and the Willow School (see Figure 1).   
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Figure 1: Left Turns Prohibited from W. Lake Faith and the Willow School to Maitland Boulevard 

The FDOT plan anticipates southbound W. Lake Faith Drive to eastbound Maitland Boulevard traffic could 

be accommodated by either continuing west through the proposed Maitland Concourse North 

development and turning left at a new signalized intersection with Maitland Boulevard, or turning right onto 

westbound Maitland Boulevard and then making a U-turn at the Maitland Concourse North intersection. 

Traffic leaving the Willow School on the south leg wishing to head west on Maitland Boulevard would need 

to turn right onto Maitland Boulevard and then make a U-turn at the Maitland Avenue intersection (see 

Figure 2). The layout of the SPUI alternative facilitates this required U-turn movement well since it would 

provide a large radius for vehicles to make the U-turn movement. 
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Figure 2: Access to Interstate Route 4 from the Willow School for SPUI Options 

No Westbound Right Turns onto W. Lake Faith Drive for Maitland Boulevard through Traffic 

For the SPUI alternative, westbound traffic on Maitland Boulevard will not be able to turn right onto W. Lake 

Faith Drive due to the short distance available for making the necessary lane changes prior to reaching the 

intersection.  Again, the lack of available distance is due to the proposed grade separation at the Maitland 

Boulevard/Maitland Avenue intersection.  Those wishing to make this maneuver must travel west past W. 

Lake Faith Drive, turn right at Maitland Concourse North, and travel through the new development, or make 

a U-turn at Maitland Concourse North and then turn left from eastbound Maitland Boulevard onto W. Lake 

Faith Drive.  It is anticipated that residents of the Lake Faith Condominiums may consider this inconvenient 

compared to the direct access they have today at W. Lake Faith Drive. 

Access from US-17/92 

With the SPUI alternatives, access from both directions of US-17/92 to westbound Maitland Boulevard can 

be accomplished with no lane changes needed prior to Maitland Avenue. This is significant because this 

provides an easy direct connection between US-17/92 and I-4 along Maitland Boulevard. Southbound US-

17/92 traffic wishing to access Maitland Avenue via the connecting ramps also does not need to make a lane 

change. This is advantageous since there appears to be more traffic accessing Maitland Avenue from US-
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17/92 southbound than from US-17/92 northbound. Traffic from US-17/92 northbound wishing to access 

Maitland Avenue is required to make one lane change in order to get to the connector ramp diverging from 

Maitland Boulevard. The close proximity along Maitland Boulevard between the connector ramp diverge to 

Maitland Avenue and the entrance ramp from US-17/92 northbound is not ideal, but traffic analysis shows 

that because of the relatively low volume of westbound traffic that is exiting at Maitland Avenue, a 

significant traffic issue is not anticipated to develop. See Figure 3 for the graphical illustration of the access 

from US-17/92. 

Figure 3: Access from US-17/92 for SPUI Options 

Access from Maitland Boulevard and Maitland Avenue to Southbound US-17/92 

Perhaps the greatest challenge for the SPUI alternatives is providing access for both eastbound Maitland 

Boulevard traffic and from Maitland Avenue to the Greenwood Drive slip ramp to southbound US-17/92. 

This is due to the location of the connector ramp from Maitland Avenue to eastbound Maitland Boulevard 

being on the outside of mainline Maitland Boulevard. During this evaluation, it became apparent that direct 

access could only be provided from one source, either eastbound Maitland Boulevard or Maitland Avenue. 

This led to the development of two separate SPUI options.  
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SPUI Option 1 

SPUI Option 1, shown in Exhibits A and B, provides access to southbound US-17/92 via the 

Greenwood Drive slip ramp for both eastbound Maitland Boulevard traffic and for traffic entering 

Maitland Boulevard from Maitland Avenue. The eastbound entrance ramp from Maitland Avenue 

splits prior to merging onto Maitland Boulevard, providing access to Greenwood Drive. In this option, 

eastbound Maitland Boulevard traffic wanting to access southbound US-17/92 would exit Maitland 

Boulevard and travel straight through the SPUI intersection (as illustrated with the green arrow in 

Figure 4).  SPUI Option 1 provides direct access to US-17/92 via Greenwood Drive from both 

southbound and northbound Maitland Avenue, and indirect access from Maitland Avenue through a 

signalized intersection.   

Figure 4: Access to US-17/92 via Greenwood Drive Slip Ramp (SPUI Option 1) 

A disadvantage of this option is the additional R/W impact in both the southwest and southeast 

quadrants of the interchange caused by the inclusion of an additional travel lane (a through lane) at 

the bottom of the eastbound Maitland Avenue exit ramp, and a second travel lane on the ramp 

heading east away from Maitland Avenue, both of which aren’t necessary in SPUI Option 2.    

Reducing the amount of traffic that utilizes Maitland Avenue as a “cut through” route to southbound 

US-17/92 is one of the City’s primary goals for constructing this grade separation.  Unfortunately, 

SPUI Option 1 is unlikely to accomplish this goal for two reasons.  First, since the vehicles exiting 
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Maitland Boulevard to access southbound US-17/92 will encounter a traffic signal before continuing 

east through the intersection, there will be greater incentive to turn right onto Maitland Avenue 

since it can be accomplished even if the light is red.  Second, while the through lane at the 

interchange ramp can accommodate the current traffic volume destined for the Greenwood Drive 

ramp, an increase in the traffic (shifting from turning right) is anticipated to create significant delays 

and backups in that lane which will discourage drivers from continuing to the Greenwood Drive ramp. 

Ultimately, this option would not encourage traffic to utilize the additional through lane at the ramp 

intersection but rather perpetuate the desire to avoid the traffic signal by turning right and cutting 

south down Maitland Avenue to the local cross streets. 

SPUI Option 2 

SPUI Option 2 provides direct access from eastbound Maitland Boulevard to southbound US-17/92 

via the Greenwood Drive slip ramp. However, to accomplish this the direct connections from 

Maitland Avenue to eastbound Maitland Boulevard must be eliminated (see Figure 5). Direct access 

to southbound US-17/92 via Greenwood Drive is only provided from eastbound Maitland Boulevard. 

Figure 5: Access to US-17/92 via Greenwood Drive Slip Ramp (SPUI Option 2) 
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With the removal of the connection from Maitland Avenue to eastbound Maitland Boulevard, 

Maitland Avenue traffic wishing to access both southbound and northbound US-17/2 would need to 

use other east-west routes along the corridor, such as Spring Lake/Obrien Roads (north of Maitland 

Boulevard) or Horatio Avenue (south of Maitland Boulevard), as depicted in Figure 6 below. Since 

the volume of traffic accessing eastbound Maitland Boulevard from Maitland Avenue is relatively 

low (see Figure 7; turn movements eliminated  in SPUI Option 2 are circled), the elimination of 

these traffic movements is not anticipated to create a major inconvenience or create traffic 

problems elsewhere.  With the direct connection being provided between Maitland Boulevard and 

US-17/92, there is no need for the additional through lane at the eastern ramp intersection as was 

used in SPUI Option 1. This makes the R/W impacts and construction cost for SPUI Option 2 less 

than for SPUI Option 1.   

Figure 6: Access to US-17/92 from Maitland Avenue for SPUI Option 2 
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Figure 7: Forecasted 2035 Peak Hour Traffic Volumes 

Tight Diamond Interchange (TDI) 

Similar to the SPUI, the Tight Diamond Interchange (TDI) consists of a single bridge carrying eastbound and 

westbound Maitland Boulevard traffic over Maitland Avenue with connecting ramps to Maitland Avenue 

positioned on the outside of Maitland Boulevard. The lane configuration for the TDI can be seen in Exhibits 

E and F.  

The TDI is anticipated to function very similar to the SPUI alternative with a couple of notable disadvantages. 

Operationally, this alternative would experience slightly longer delays than the SPUI alternative due to the 

longer time needed for vehicles to clear the ramp intersections.  Also, the eastbound to westbound U-turn 

maneuver is much more challenging for the TDI since it can’t be accomplished without encroaching into the 

adjacent travel lanes (see Exhibit E).  With R/W impacts and access challenges similar to the SPUI 
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alternatives, and with the operational shortcomings, the TDI provides no apparent advantage over the SPUI 

alternatives and thus was decided to remove the TDI from further consideration. 

Median Urban Diamond (MUD) 

The Median Urban Diamond (MUD) carries Maitland Boulevard over Maitland Avenue using separate 

structures for eastbound and westbound traffic.  In contrast to the SPUI and TDI alternatives, the connecting 

ramps between Maitland Boulevard and Maitland Avenue are located in between these two structures. 

Similar to the SPUI alternative, the ramps at Maitland Avenue meet at a single intersection (see Exhibit G). 

With the reduced overall size of the intersection compared to the SPUI and TDI, the time needed for 

vehicles to clear the intersection is less, improving the efficiency of the intersection. Lane configurations 

for the MUD are shown in Exhibit H.  

Similar to the SPUI alternative, the westbound entrance ramp from Maitland Avenue meets Maitland 

Boulevard just east of W. Lake Faith Drive, creating access challenges for W. Lake Faith Drive and the Willow 

School. The spacing and access restrictions west of Maitland Avenue, as discussed in the SPUI, are applicable 

for the MUD except that they are reversed due to the position of the connecting ramps relative to Maitland 

Boulevard. Since the connecting ramp from Maitland Avenue enters Maitland Boulevard on the left, the 

right turn onto W. Lake Faith Drive from that ramp must be prohibited. The left turn into the school from 

the Maitland Boulevard through lanes will also have to be prohibited with this configuration.  One 

advantage of the MUD over the SPUI in this area is the westbound right turn from the Maitland Boulevard 

through lanes onto W. Lake Faith Drive can be maintained.  Since this is the heavier demand for that 

movement, fewer drivers will be inconvenienced. 

As was mentioned in the discussion of the SPUI alternative, the FDOT Maitland Boulevard widening 

project will eliminate left turns out of W. Lake Faith Drive and the Willow School driveway.  Traffic 

wanting to go westbound on Maitland Boulevard from the Willow School will not be able to make a U-

turn at Maitland Avenue due to the compact nature of the connecting ramps with the MUD alternative.  

This is illustrated in Exhibit G.  With no other convenient way to accommodate this movement, drivers 

would likely have to turn right on Maitland Avenue, find a place to turn around, and come back to the 

interchange to turn left on Maitland Boulevard.   

With the MUD alternative, access from both directions of US-17/92 to westbound Maitland Boulevard can 

be accomplished with no lane changes needed prior to Maitland Avenue, however, southbound US-17/92 

traffic wishing to access Maitland Avenue via the connecting ramps must make a lane change. This is 

unfavorable since there appears to be more traffic accessing Maitland Avenue from US-17/92 southbound 

than from US-17/92 northbound. Traffic from US-17/92 southbound wishing to access Maitland Avenue is 

required to make one lane change in order to get to the connector ramp diverging from Maitland Boulevard. 

See Figure 8 for the graphical illustration of the access from US-17/92. 
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Figure 8: Access from US-17/92 for MUD Options 

RECOMMENDATIONS AND NEXT STEPS 

In conclusion, B&N recommends the Single Point Urban Interchange (SPUI) Alternative at Maitland 

Boulevard and Maitland Avenue for the following reasons: 

• The SPUI best accommodates the U-turn required for the traffic exiting the Willow School to access

westbound Maitland Boulevard.

• The SPUI design is familiar to FDOT, which should help facilitate the discussion of the concept.

• The anticipated construction cost and property impacts are approximately the same for the SPUI as

the other alternatives.
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Further, B&N recommends SPUI Option 2 for the following reasons: 

• SPUI Option 1 will likely not accomplish the City’s goal of less traffic cutting through on Maitland

Avenue to access US-17/92, whereas SPUI Option 2 provides a fast, efficient route for Maitland

Boulevard traffic to access Greenwood Drive since that traffic will not be delayed at Maitland Avenue.

• SPUI Option 2 gives direct access to Greenwood Drive from eastbound Maitland Boulevard, which is

a much larger traffic movement than the Maitland Avenue entrance ramp to Greenwood Drive.

• SPUI Option 1 requires more R/W from both of the southern quadrants than SPUI Option 2.

If the City agrees with B&N’s recommendation to advance the SPUI Option 2, this alternative will be 

further developed to explore in greater detail the required construction layout, property impacts, costs, 

pedestrian connectivity, and signage.  The traffic analysis will also be further developed.  This refinement 

of SPUI Option 2 would be taken to a level adequate for the City to meet with FDOT to discuss the 

recommendation for a SPUI at this important intersection.   

If you have any questions or need additional information related to our analysis, please don’t hesitate to 

contact me. 

Sincerely, 

Scott Perfater, PE 

Project Manager
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Timings

3: Maitland Avenue & Maitland Boulevard 7/14/2016

Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 AM SPUI Option 1 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 493 210 716 55 90 631 290 110 620 631
Turn Type Prot NA pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 4 5 3 1 5 2 1 6 7
Permitted Phases 4 3 6
Detector Phase 7 4 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 2.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 20.0 14.0 12.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 44.0 31.0 48.0 13.0 27.0 48.0 59.0 27.0 38.0 44.0
Total Split (%) 33.8% 23.8% 36.9% 10.0% 20.8% 36.9% 45.4% 20.8% 29.2% 33.8%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lag Lead Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 34.0 21.0 69.0 3.0 20.0 38.0 49.0 17.0 28.0 72.0
Actuated g/C Ratio 0.26 0.16 0.53 0.02 0.15 0.29 0.38 0.13 0.22 0.55
v/c Ratio 0.65 0.83 0.93 0.82 0.24 0.86 0.30 0.56 0.97 0.79
Control Delay 47.1 77.0 42.2 126.1 1.3 55.6 28.1 64.1 76.9 26.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.1 77.0 42.2 126.1 1.3 55.6 28.1 64.1 76.9 26.0
LOS D E D F A E C E E C
Approach Delay 49.1 46.1 52.3
Approach LOS D D D

Intersection Summary
Cycle Length: 130
Actuated Cycle Length: 130
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.97
Intersection Signal Delay: 49.4 Intersection LOS: D
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 PM SPUI Option 1 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBT EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 599 210 643 45 150 653 530 110 460 507
Turn Type Prot NA pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 4 5 3 1 5 2 1 6 7
Permitted Phases 4 3 6
Detector Phase 7 4 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 26.0 14.0 13.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 42.0 29.0 45.0 13.0 26.0 45.0 52.0 26.0 33.0 42.0
Total Split (%) 35.0% 24.2% 37.5% 10.8% 21.7% 37.5% 43.3% 21.7% 27.5% 35.0%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lag Lead Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 32.0 19.0 64.0 3.0 19.0 35.0 42.0 16.0 23.0 65.0
Actuated g/C Ratio 0.27 0.16 0.53 0.02 0.16 0.29 0.35 0.13 0.19 0.54
v/c Ratio 0.78 0.85 0.83 0.62 0.38 0.90 0.61 0.55 0.81 0.64
Control Delay 48.1 76.0 27.9 88.8 2.8 55.7 34.0 59.1 57.3 17.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 48.1 76.0 27.9 88.8 2.8 55.7 34.0 59.1 57.3 17.5
LOS D E C F A E C E E B
Approach Delay 43.2 45.1 38.8
Approach LOS D D D

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 101 (84%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 100
Control Type: Pretimed
Maximum v/c Ratio: 0.90
Intersection Signal Delay: 41.6 Intersection LOS: D
Intersection Capacity Utilization 79.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 AM SPUI Option 2 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 493 716 55 90 640 290 110 620 631
Turn Type Prot pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 5 3 1 5 2 1 6 7
Permitted Phases 7 3 6
Detector Phase 7 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 26.0 33.0 26.0 23.0 33.0 41.0 23.0 31.0 26.0
Total Split (%) 28.9% 36.7% 28.9% 25.6% 36.7% 45.6% 25.6% 34.4% 28.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 16.0 49.0 16.0 39.0 23.0 31.0 13.0 21.0 47.0
Actuated g/C Ratio 0.18 0.54 0.18 0.43 0.26 0.34 0.14 0.23 0.52
v/c Ratio 0.96 0.94 0.21 0.14 1.00 0.28 0.51 0.89 0.86
Control Delay 67.1 38.6 33.7 3.9 69.2 22.3 43.9 49.2 29.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.1 38.6 33.7 3.9 69.2 22.3 43.9 49.2 29.3
LOS E D C A E C D D C
Approach Delay 54.5 39.5
Approach LOS D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 46.0 Intersection LOS: D
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard
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Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 PM SPUI Option 2 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 599 643 45 150 673 530 110 460 507
Turn Type Prot pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 5 3 1 5 2 1 6 7
Permitted Phases 7 3 6
Detector Phase 7 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 29.0 35.0 29.0 23.0 35.0 38.0 23.0 26.0 29.0
Total Split (%) 32.2% 38.9% 32.2% 25.6% 38.9% 42.2% 25.6% 28.9% 32.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 19.0 54.0 19.0 42.0 25.0 28.0 13.0 16.0 45.0
Actuated g/C Ratio 0.21 0.60 0.21 0.47 0.28 0.31 0.14 0.18 0.50
v/c Ratio 0.98 0.77 0.14 0.21 0.97 0.57 0.51 0.87 0.67
Control Delay 67.3 18.9 30.2 1.7 59.2 28.6 43.9 53.0 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.3 18.9 30.2 1.7 59.2 28.6 43.9 53.0 14.8
LOS E B C A E C D D B
Approach Delay 45.7 34.1
Approach LOS D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 39.2 Intersection LOS: D
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



Approach Delay (s) LOS Delay (s) LOS

EB 49.1 D 43.2 D

WB 48.6 D 22.6 C

NB 46.1 D 45.1 D

SB 52.3 D 38.8 D

Overall 49.4 D 41.6 D

Approach Delay (s) LOS Delay (s) LOS

EB 50.2 D 42.2 D

WB 15.2 B 8.2 A

NB 54.5 D 45.7 D

SB 39.5 D 34.1 C

Overall 46 D 39.2 D

AM Peak Hour PM Peak Hour

AM Peak Hour PM Peak Hour



 

 

APPENDIX C – DESIGN CRITERIA 
 



DESIGN ELEMENT DESIGN CRITERIA REFERENCE DESIGN CRITERIA REFERENCE DESIGN CRITERIA REFERENCE

GENERAL

Functional Classification Urban Principal Arterial Section 1.4 PPM Urban Minor Arterial Section 1.4 PPM

Posted Speed (MPH) 45 MPH N/A 35 MPH N/A

Design Speed (MPH) 45 MPH Table 1.9.1 PPM 35 MPH Table 1.9.1 PPM 35 MPH Table 1.9.1 PPM

Design Vehicle WB-62 FL Section 1.12 PPM WB-62 FL Section 1.12 PPM WB-62 FL Section 1.12 PPM

Design Vehicle (Dual Left Turns)
SU-40 and P turning 

simultaneously
Section 3.13.7 FIDG

SU-40 and P turning 

simultaneously
Section 3.13.7 FIDG

SU-40 and P turning 

simultaneously
Section 3.13.7 FIDG

CROSS SLOPE DATA

Number of Through Lanes (each 

direction)
2 N/A 2 N/A 1-2 N/A

Lane Widths 11' Table 2.1.1 PPM 11' Table 2.1.1 PPM
15' (One Lane) 

12' (Two Lane)
Table 2.1.3 PPM

Shoulder Width (Outside) 5' Table 2.3.2 PPM 5' Table 2.3.2 PPM 6' Table 2.3.2 PPM

Shoulder Width (Inside) 0' Table 2.3.2 PPM 0' Table 2.3.2 PPM 6' Table 2.3.2 PPM

Barrier Width 2'-0"
FDOT Standard Index 

410 Sheet 1
N/A N/A

Minimum Barrier Wall Offset from Travel 

Lane
2'-6"

FDOT Standard Index 

410 Sheet 14
N/A N/A

Median Width 22' (7' using barrier wall) Table 2.2.1 PPM 22' (15.5' Min) Table 2.2.1 PPM

Border Width 8' Section 2.5 PPM 8' Section 2.5 PPM 8' Section 2.5 PPM

Bike Lane None (Variation Needed) Widening Project None Existing Condition N/A

Sidewalk Width 5' Section 8.3.1 PPM 5' Section 8.3.1 PPM

VERTICAL GEOMETRY

Min. VC "K" (Crest) 98 Table 2.8.5 PPM 47 Table 2.8.5 PPM 98 Table 2.8.5 PPM 

Min. VC "K" (Sag) 79 Table 2.8.6 PPM 49 Table 2.8.6 PPM 79 Table 2.8.6 PPM

Min. Length of Crest  Curve 300' Table 2.8.5 PPM 135' Table 2.8.5 PPM 135' Table 2.8.5 PPM

Min. Length of Sag Curve 200' Table 2.8.6 PPM 135' Table 2.8.6 PPM 135' Table 2.8.6 PPM

Grades 6% max, 0.3% min
Table 2.6.1 PPM

Table 2.6.4 PPM
7% max, 0.3% min

Table 2.6.1 PPM

Table 2.6.4 PPM
6% max, 0.3% min

Table 2.6.1 PPM

Table 2.6.4 PPM

Max. Change in Grade w/o a Vertical 

Curve
0.6% (50 MPH) Table 2.6.2 PPM 0.6% (50 MPH) Table 2.6.2 PPM 0.6% (50 MPH) Table 2.6.2 PPM

Min. Vertical Clearance for Overhead 

Signs Structures
17.5' Table 2.10.2 PPM 17.5' Table 2.10.2 PPM 17.5' Table 2.10.2 PPM

Min. Vertical Clearance for Signals on 

Span wire, Mast Arms or Other
17.5' Table 2.10.2 PPM 17.5' Table 2.10.2 PPM 17.5' Table 2.10.2 PPM

Min. Vertical Clearance at Railroad 

Crossings
23.5' Table 2.10.1 PPM 23.5' Table 2.10.1 PPM 23.5' Table 2.10.1 PPM

HORIZONTAL GEOMETRY

Max. Deflection w/o Curve 1°00'00" Table 2.8.1a PPM 2°00'00" Table 2.8.1a PPM

Max. Deflection through intersections 3°00' Table 2.8.1b PPM 6°00' Table 2.8.1b PPM

DESIGN CRITERIA REPORT SUMMARY TABLE

Maitland Blvd Maitland Ave. Ramps



DESIGN ELEMENT DESIGN CRITERIA REFERENCE DESIGN CRITERIA REFERENCE DESIGN CRITERIA REFERENCE

DESIGN CRITERIA REPORT SUMMARY TABLE

Maitland Blvd Maitland Ave. Ramps

Min. length of horizontal curve
675' (prefered)

400' (minumum)
Table 2.8.2a PPM

525' (prefered)

400' (minumum)
Table 2.8.2a PPM

525' (prefered)

400' (minumum)
Table 2.8.2a PPM

Clear Zone Width 24' Table 4.2.1 PPM 18' Table 4.2.1 PPM 14' Table 4.2.1 PPM

Horizontal Clearance for Traffic Control 

Signs
12' Table 4.2.3 PPM

Horizontal Clearance for Light Poles 20' Table 4.2.3 PPM

Horizontal Clearance for Utility 

Installations
18' Table 4.2.3 PPM

Horizontal Clearance to Signal Poles and 

Controller Cabinets for Signals
18' Table 4.2.3 PPM

Horizontal Clearance to Trees 18' Table 4.2.3 PPM

Horizontal Clearance to Railroad Grade 

Crossing Traffic Control Device
25' Table 6.3.3 PPM

Horizontal Clearance to Other Roadside 

Obstacles
18' Table 4.2.3 PPM

Horizontal Clearance to Canal and Drop-

off Hazards
18' Table 4.2.3 PPM



 

 

APPENDIX D – HORIZONTAL LAYOUT 
 



$DATE$$USER$ $FILE$$TIME$

  1   

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
      HORIZONTAL LAYOUT        JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

N

blackford
Callout
EXISTING R/W LINE

blackford
Callout
EXISTING R/W LINE

blackford
Callout
EXISTING R/W LINE

blackford
Callout
EXISTING R/W LINE

blackford
Callout
PROPOSED R/W LINE

blackford
Callout
PROPOSED R/W LINE

blackford
Callout
PROPOSED R/W LINE



 

  

APPENDIX E – PROFILES 
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
    MAITLAND BLVD PROFILE      JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
    MAITLAND BLVD PROFILE      JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PROFILE GRADE LINE

MAITLAND BLVD.
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
      GREENWOOD PROFILE        JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PROFILE GRADE LINE

GREENWOOD DR.
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
     EB EXIT RAMP PROFILE      JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PROFILE GRADE LINE
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
     WB ENT. RAMP PROFILE      JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PROFILE GRADE LINE
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DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
     WB EXIT RAMP PROFILE      JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PROFILE GRADE LINE

WB EXIT RAMP
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APPENDIX F – TRAFFIC ANALYSIS FOR SPUI OPTION 2 
 



Timings

3: Maitland Avenue & Maitland Boulevard 7/14/2016

Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 AM SPUI Option 2 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 493 716 55 90 640 290 110 620 631
Turn Type Prot pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 5 3 1 5 2 1 6 7
Permitted Phases 7 3 6
Detector Phase 7 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 26.0 33.0 26.0 23.0 33.0 41.0 23.0 31.0 26.0
Total Split (%) 28.9% 36.7% 28.9% 25.6% 36.7% 45.6% 25.6% 34.4% 28.9%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 16.0 49.0 16.0 39.0 23.0 31.0 13.0 21.0 47.0
Actuated g/C Ratio 0.18 0.54 0.18 0.43 0.26 0.34 0.14 0.23 0.52
v/c Ratio 0.96 0.94 0.21 0.14 1.00 0.28 0.51 0.89 0.86
Control Delay 67.1 38.6 33.7 3.9 69.2 22.3 43.9 49.2 29.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.1 38.6 33.7 3.9 69.2 22.3 43.9 49.2 29.3
LOS E D C A E C D D C
Approach Delay 54.5 39.5
Approach LOS D D

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 1.00
Intersection Signal Delay: 46.0 Intersection LOS: D
Intersection Capacity Utilization 84.8% ICU Level of Service E
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



Timings

3: Maitland Avenue & Maitland Boulevard 7/14/2016

Maitland Blvd & Maitland Ave Feasibility Study  6/16/2016 2035 PM SPUI Option 2 Synchro 8 Report
Burgess & Niple, Inc. Page 1

Lane Group EBL EBR WBL WBR NBL NBT SBL SBT SBR
Lane Configurations
Volume (vph) 599 643 45 150 673 530 110 460 507
Turn Type Prot pm+ov Prot pm+ov Prot NA Prot NA pm+ov
Protected Phases 7 5 3 1 5 2 1 6 7
Permitted Phases 7 3 6
Detector Phase 7 5 3 1 5 2 1 6 7
Switch Phase
Minimum Initial (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Minimum Split (s) 14.0 14.0 14.0 14.0 14.0 22.0 14.0 22.0 14.0
Total Split (s) 29.0 35.0 29.0 23.0 35.0 38.0 23.0 26.0 29.0
Total Split (%) 32.2% 38.9% 32.2% 25.6% 38.9% 42.2% 25.6% 28.9% 32.2%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0
Lead/Lag Lead Lead Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Recall Mode Max Max Max Max Max Max Max Max Max
Act Effct Green (s) 19.0 54.0 19.0 42.0 25.0 28.0 13.0 16.0 45.0
Actuated g/C Ratio 0.21 0.60 0.21 0.47 0.28 0.31 0.14 0.18 0.50
v/c Ratio 0.98 0.77 0.14 0.21 0.97 0.57 0.51 0.87 0.67
Control Delay 67.3 18.9 30.2 1.7 59.2 28.6 43.9 53.0 14.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 67.3 18.9 30.2 1.7 59.2 28.6 43.9 53.0 14.8
LOS E B C A E C D D B
Approach Delay 45.7 34.1
Approach LOS D C

Intersection Summary
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green
Natural Cycle: 90
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 39.2 Intersection LOS: D
Intersection Capacity Utilization 75.9% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     3: Maitland Avenue & Maitland Boulevard



 

 

APPENDIX G – ESTIMATED CONSTRUCTION COST 
 



Item Description Unit Quantity Unit Cost Total Cost

ROADWAY

CLEARING & GRUBBING LS (AC) 5.93 $11,509.75 $68,252.82

EMBANKMENT CY 60513.00 $18.41 $1,114,044.33

CONCRETE SIDEWALK AND DRIVEWAYS, 4" SY 2124.30 $32.58 $69,209.69

CONCRETE SIDEWALK AND DRIVEWAYS, 6" SY 150.70 $42.07 $6,339.95

DETECTABLE WARNINGS SF 120.00 $26.19 $3,142.80

PERFORMANCE TURF, SOD SY 5879.80 $2.37 $13,935.13

THERMOPLASTIC, STD, WHITE, SOLID, 12" LF 746.20 $2.33 $1,738.65

THERMOPLASTIC, STD, WHITE, SOLID, 24" LF 141.90 $4.45 $631.46

THERMOPLASTIC, STD-OTH, WHITE, 2-4 DOTTED GUIDELINE, 6" GM 0.71 $7,200.00 $5,112.00

THERMOPLASTIC, STD, WHITE, ARROW EA 57.00 $223.43 $12,735.51

THERMOPLASTIC, STD-OTH, WHITE, SOLID, 6" GM 2.60 $4,035.33 $10,494.68

THERMOPLASTIC, STD-OTH, WHITE, SKIP, 6" (10/30) GM 5.49 $1,216.50 $6,676.27

THERMOPLASTIC, STD-OTH,YELLOW, SOLID, 6" GM 1.78 $3,997.92 $7,125.09

PAINTED PAVEMENT MARKINGS, FINAL SURFACE LS 1.00 $62,010.36 $62,010.36

CONCRETE CURB & GUTTER, TYPE E LF 2101.60 $17.51 $36,799.02

CONCRETE CURB & GUTTER, TYPE F LF 5384.30 $17.13 $92,233.06

TRAF SEP CONC-TYPE I, 4' WIDE LF 305.90 $31.12 $9,519.61

TRAF SEP CONC-TYPE I, 6' WIDE LF 79.50 $33.00 $2,623.50

MILLING EXIST ASPH PAVT, 3" AVG DEPTH (MAITLAND AVE) SY 6081.50 $3.35 $20,373.03

ASPH CONC FC,TRAF C,FC-9.5,PG 76-22, ARB (MAITLAND AVE) TN 341.61 $166.23 $56,785.83

SUPERPAVE ASPH CONC, TRAF C, PG76-22, PMA, 2" (MAITLAND AVE) TN 683.22 $127.42 $87,055.89

OPTIONAL BASE, BASE GROUP 09 SY 20371.00 $16.42 $334,491.82

ASPH CONC FC, TRAF C, FC-12.5, PG 76-22, ARB TN 1680.32 $112.92 $189,741.73

SUPERPAVE ASPH CONC, TRAF C, PG76-22,PMA 3" TN 3360.63 $127.42 $428,211.47

CONCRETE TRAFFIC SEPARATOR, SP- VAR WIDTH SY 1492.60 $43.27 $64,584.80

INLETS, CURB, TYPE 9, J BOT, <10' EA 6.00 $5,460.00 $32,760.00

PIPE CULV, OPT MATL, ROUND,24"SD LF 4233.90 $91.00 $385,284.90

SUB-TOTAL $3,121,913.40

STRUCTURES

Item Description Unit Quantity Unit Cost Total Cost

BRIDGE OVER MAITLAND AVE. SF 15117.3 $135 $2,040,835.50

SUB-TOTAL $2,040,835.50

SIGNALIZATION

Item Description Unit Quantity Unit Cost Total Cost

TRAFFIC SIGNAL CONTR CAB, F&I, NEMA S 1 EA 1  $   11,592.79 $11,592.79

VEHICLE DETECTION SYSTEM- VIDEO, CABINET EA 1  $   10,398.57 $10,398.57

VEHICLE DETECTION SYSTEM- VIDEO, ABOVE G EA 4 $3,659.93 $14,639.72

M/ARM,F&I,WS-110,SINGLE ARM,W/ LUM-60 EA 4 $39,000.00 $156,000.00

SUB-TOTAL $192,631.08

$5,355,379.98

$803,307.00

$6,158,686.98

$615,868.70

$1,693,638.92

$8,468,194.59

MAITLAND BLVD & MAITLAND AVE INTERSECTION

ENGINEER'S COST ESTIMATE

PRELIMINARY

PROJECT UNKNOWNS (25%)

COMPONENTS SUB-TOTAL

MAINTENANCE OF TRAFFIC  (15%)

PROJECT GRAND TOTAL

MOBILIZATION (10%)

PROJECT SUBTOTAL



APPENDIX H – CONCEPTUAL MOT EXHIBIT 



LEGEND

PHASE I - CONSTRUCT RAMPS

PHASE II - CONSTRUCT BRIDGE AND MAINLINE

PHASE II - TEMPORARY PAVEMENT

$DATE$$USER$ $FILE$$TIME$

  1   

DATE DESCRIPTION

REVISIONS

DATE DESCRIPTION
NO.

SHEET
CITY OF MAITLAND

                        

                        
         MOT PHASING           JOB

54466

PROJECT

  MAITLAND INTERCHANGE STUDY  

PHASE I - CONSTRUCT RAMPS

PHASE II - CONSTRUCT BRIDGE AND MAINLINE

PHASE II - TEMPORARY PAVEMENT

LEGEND

N
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