
 
 
 

 
University of Cincinnati  

CIVIL ENGINEERING PROGRAM 
              
              

CVE 5002 Integrated Design 
Spring Semester 2014 

 
Final Design Report 

 
 

 

Phasing 
  
 

Submitted to: 
Dr. Richard Miller 

 
 

Prepared by: 
 

Reid Cservak 
Jordan Engel 

Alex Hunn 
Carlton Stine 

Justin Thompson 
 

 
 

 
 

Date: April 22, 2014 
 

 

 

  

 



1 | P a g e  
 

Introduction 
 

The Wasson Way bike trail is a proposed multi-use pedestrian trail that is planned to run 

from Xavier University to the 78th mile of the Little Miami Bike Trail. The creation of Wasson 

Way will give users access to 6.5 miles of a multi-use path as well as hundreds of miles of 

connecting trails and parks, including Ault Park and Armleder Park. The trail will begin at 

Xavier University and go through several areas such as: Withrow, Rookwood, Hyde Park Plaza 

Ault Park, Mariemont, eventually connecting to the Little Miami Bike Trail. The path will follow 

existing railroad tracks currently owned by Norfolk Southern Railroad Company. The tracks are 

currently abandoned except in the areas near Mariemont and Norwood.  Wasson Way offers 

potential opportunities for economic growth in the communities surrounding the trail due to an 

increase in visitors to these areas. The Wasson Way trail also allows for future opportunities to 

install a light rail system as a public transportation option.  

With such an extensive trail project, 6.5 miles long, issues with constructing such a trail 

arise.  The Norfolk Southern rails were heavily used for many years to transport various 

materials including hazardous chemicals. Hauling hazardous material over a long period of time 

creates the potential for ground contamination, which would call for potential remediation 

measures. Along with ground contamination, some of the parcel widths along the projected 

Wasson Way route are roughly 30 feet wide; access for construction equipment and space to 

work in may become an issue. Limited access points for construction equipment also create 

problems during construction when the existing tracks, rail ties and ballast need to be removed.  

Since the projected route is to run the length of the Norfolk Southern rail line, this creates 

the opportunity to use the existing site conditions to Wasson Way’s advantage.  The rails have 

been active for many years and the soil beneath the rails has been continuously compacted by 

high-weight trains, meaning no additional soil compaction should be needed for the sub base. 

Finally, constructing a trail along the rail-line route provides a previously cleared space that 

construction can be conducted in.  

To carry out such a large project, an accurate project cost estimate and project schedule 

needs to be created to ensure that proper funding can be procured. In order to have an accurate 

estimate a detailed construction plan including the exact length of the trail, scope of work and a 

detailed cross section of the multi-use trail must be designed.  The construction schedule will be 
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a result of assembling all of the necessary activities of the project in order to establish a timely 

and accurate project schedule.  

 

Background 
 

Wasson Way has many moving parts coming together to generate something that 

stimulates the local economy, encourages healthy living, and provides alternative transportation 

options. Connecting to landmarks such as the Louisville Riverwalk and the Cape Cod Rail Trail 

become a reality. It’s only through extensive planning and research that such engineering and 

social barriers can be overcome to construct attractions that appeal to a wide audience. The 

Wasson Way trail requires specific tools to produce a trail that is current with all design 

standards and codes, as well as a knowledge of former best practices used throughout the 

industry to complete a multi-use trail project.  

Using Daft Logic’s Google Maps Distance calculator the entire span of the trail was 

calculated to be 33,929 feet, which was rounded to a total 6.5 miles. The distance was rounded 

up to 35,000 feet to allow for a more precise cost estimate. The distance was calculated from a 

starting point at Victory Parkway near Xavier University and then following the Norfolk 

Southern existing rail line east through Rookwood Commons, Hyde Park and through 

Mariemont to an end at the Little Miami Bike Trail.  The Wasson Way trail will connect to the 

existing Little Miami trail which will inevitably give riders and users access to hundreds of miles 

of trails. Establishing the trail location is crucial so that proper design and cost estimations can 

be arranged. 

AASHTO, the American Association of State Highway and Transportation Officials, has 

very specific design standards for bike trail design and multi-use trail design. The AASHTO 

Guide for the Planning, Design, and Operation of Bicycle Facilities was used as an outline for 

the design of Wasson Way. This guide outlines the standards for a bike path including width and 

clearance, cross slope, grade, drainage and all the required information regarding shared use 

trails. The AASHTO Guide for the Planning, Design, and Operation of Bicycle Facilities was 

used as the base of design standards to be operated within.  

Along with AASHTO’s specific guidelines, the National Trails Training Partnership 

hosts a conglomeration of design best practices for bike trail design that fall within the standards 
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set by AASHTO. The National Trails Training Partnership is an organization that was 

established to both preserve American trails and promote them. In order to encourage carrying 

out bike trail projects, the National Trails Training Partnership put together a document entitled 

“Trail Design and Construction.”  This document uses current AASHTO requirements and was 

created to aid in the design and construction process by cross-referencing AASHTO with current 

best practices for building the most cost-effective and durable asphalt trails. The trail design and 

construction document uses a wide range of experience and technical data, written within 

AASHTO standards and was referenced during the design of the Wasson Way trail design.   

A group of University of Illinois students at Urbana-Champaign took it upon themselves 

to provide the Illinois Center for Transportation (IDOT) with the best practices for bicycle trail 

pavement construction and maintenance in Illinois. The main objectives of this case study were 

to provide IDOT with guidelines for structural design of bicycle trail pavement and 

recommendations for maintenance. This case study was referenced during the design process of 

the Wasson Way shared use trail as it thoroughly examined proposed designs versus designs that 

were already in use throughout Illinois. This lead to an in depth analysis of the design process 

and what needed to be addressed for the design and construction of Wasson Way.  The trail 

design is of upmost importance, because without an accurate design the cost estimate will not be 

accurate which will also lead to a flawed schedule.  

In the construction industry, RSMeans is a substantial tool used to estimate construction 

projects. The current edition of RSMeans 2014 Cost Data was used along with a scope of work 

to produce the Wasson Way project cost estimate. RSMeans provides very specific cost 

estimations and gives users an accurate cost measurement for particular construction activities. 

An example of how RSMeans was used to complete the estimate can be seen in the detailed 

estimate appendix. Standard work activities such as railroad tie removal, site grubbing, site 

grading, paving and etc. were used to create cost estimates for individual pieces of the project. 

The line item estimates were then pieced together to create a total cost estimate for the Wasson 

Way multi-use trail spanning 6.5 miles.  

Along with the cost estimate, RSMeans can help to generate an approximate duration for 

each line item used for the cost estimate by dividing quantity of work by productivity rates. The 

duration for each line item of the trail construction is then utilized to create a general project 

schedule. Microsoft Project 2013 was utilized to combine the individual activity durations to 
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compose a total project schedule. A Gantt chart is a special type of bar chart that is used in 

displaying a project schedule by displaying the work breakdown through the illustration activity 

durations.  

Through multiple personal field studies, obtaining key information from Wasson Way 

officials, public information meetings, case studies, and existing resources, the identified the 

Wasson Way trail location was developed. The trail location creates a social bridge to connect 

adjacent communities such as Rookwood Commons, Hyde Park Plaza and Mariemont to allow 

users from all over the greater Cincinnati area to unite with new communities. This report 

analyzes the design, cost, and schedule necessary to complete the project.  

Summary of Design 
 

Project Path Length and Location 

 The location of the path will predominantly run the length of the Norfolk Southern 

railroad track. Beginning at the intersection of Dana Avenue and Montgomery Road, the existing 

Norfolk Southern rail will be utilized all the way to the Norfolk Southern rail yard in Mariemont. 

The Wasson Way trail will follow the Norfolk Southern rails to the east, commencing at the 

intersection of Dana Avenue and Montgomery Road. The existing track passes Rookwood 

Commons and runs directly past the Hyde Park Plaza in Hyde Park. The trail will continue the 

length of the tracks passing major roads such as Redbank Road and Route 50. As the shared use 

path continues, the path will pass through outside Mariemont ending on the tracks just south the 

Mariemont Square at the Norfolk Southern rail yard. Once the path reaches the rail yard, the path 

will go through public land currently owned by the Hamilton County Parks that consists of a 

wooded area with a bamboo forest. The wooded area runs along the Little Miami River and will 

offer scenic views of the Wasson Way bike trail.  

 There are multiple bridge crossings that the Wasson Way trail will incur, including 

bridging Interstate – 71 and Redbank Road. For the scope of construction work, any bridge work 

was not accounted for in terms of the cost estimate and the project schedule. As outlying features 

were examined, such as bridges, parcel widths along the length of the path were also examined 

and accounted for. It was found that the narrowest parcel lies along Wasson Road and is 
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approximately thirty-two feet in width. With a minimum width of thirty-two feet this allows for 

adequate space for construction operations.  

 Due to the selected path location, the Wasson Way trail allows users to access multiple 

communities. The trail ties Rookwood, Withrow, Hyde Park, Oakley and Mariemont together as 

well as the other surrounding communities near the Wasson Way bike path. The path will 

ultimately give users access to various parks such as Ault Park and Armleder Park, near Lunken 

Airport. The trail presents a mixture of urban atmosphere with retail and restaurant options and a 

more scenic less commercial atmosphere to create an overall desirable trail for a wide audience 

of users. Figure 1 displays the calculated path length and where the trail lies with regards to the 

surrounding landmarks.

Figure 1: Path Location 

 

Trail Design and Cross-Section 

It was important to know the existing site conditions of the Norfolk Southern rail line 

before the design of the Wasson Way trail could be begin.  Below Figure 2 represents the typical 

railroad cross section that Norfolk Southern uses in their construction documents.  The cross 

section was taken from Norfolk Southern’s Design Criteria & Guidelines for Main Tracks and 
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Detours and reproduced in AutoCadd Civil 3D to add color and to use for a reference in the 

Wasson Way cross section design.  To verify that typical railroad cross section was installed for 

this length of track several site visits were made to different locations of the tracks.  The results 

of the site visits concluded that this was the typical cross section for the length of the Wasson 

Way trail.  In the Figure 2, the top trapezoidal section represents the ballast, the wooden rail ties 

and the rail lines themselves, this will all be removed to construct the new Wasson Way trail.  

During the removal of the ballast the compacted sub-base is to remain intact and re-used as the 

sub-base for Wasson Way.  

 

 

 

 

 

 

 

Several critical design decisions needed to be made before the Wasson Way cross section 

could be developed.  AASHTO and the American Trails design guides were used to help make 

these design decisions.  The first decision that need to be made was regarding the cross slope of 

the path.  AASHTO defines the cross slope to be a minimum of .5% and a maximum of 2%.  A 

cross slope of .5% was chosen to limit discomfort to runners and walkers while still being able to 

allow water to run off during a rain event.  The second decision that needed to be made was the 

location of the running path and where the “peak” of the path would be located.  Keeping the 

running path to one side or the other of the asphalt path was determined to be the best option 

because of run off, parcel width restrictions, and running comfort.  The peak of the path was 

determined to be where ever the different materials (asphalt and rubber track) meet.  The next 

design decision that needed to be made regarded the thickness of the materials used to construct 

the path.  Using AASHTO and the American Trails guides, 6” of crushed stone would provide 

the base for the asphalt layer.  Four inches of asphalt would make up the bike path and a 3.5” 

Figure 2: Typical Railroad X-Section 
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thick layer of asphalt under a ½” thick layer of the rubber track would make up the running path.  

The only additional compaction needed on the site would be for the 6” crush stone layer.  

Finally, how would the construction joint between the two materials (asphalt and rubber track) 

be watertight?  It was determined that since the rubber track is liquid applied it will adhere to the 

asphalt bike path making a watertight seal its self.   

Below, Figure 3 represents the cross section our group designed for the Wasson Way 

multi-use trail.  The path dimensions are as follows: the bike path will be 12 feet in width and the 

running path will be 5 feet in width, making Wasson Way a total of 17 feet wide.  The total 

width is well below the maximum parcel width along Wasson Way corridor.  The bike path and 

running track will be sloped away from each other creating the “peak” in the center of the two 

materials. Figure 3.1 and Figure 3.2 show a detailed view of the layers and cross slope of the 

bike path and running path respectively.   

 

 

 

 

 

 

 

 

 

 

 

Figure 3: Proposed Bike and Running Path 

Figure 3.1 Figure 3.2 
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Finally, Figure 4 shows a typical cross section developed for when Wasson Way comes 

to a road crossing.  The intersections and road crossings were not included in the project’s scope 

of work because the re-design of the intersections would be a separate construction project and 

would include the road crossings.  However, the decision was made to stop the running path 10 

feet before any road crossing to preserve the track surface from damage and vehicular traffic. 

 

 

   

 

 

 

 

 

 

Running Turf 

 Initially, two options were considered for the running track material for the Wasson Way 

project.  Option one was a prefabricated running track, and option two was a two-layer, 

synthetic, spray on system. The prefabricated material would be delivered in four-foot wide rolls 

from a company in China. Polyurethane adhesive would be applied to the asphalt layer and the 

prefabricated track would be laid down on top, forming a strong bond within an hour. This 

installation is extremely quick and easy, however it is also very costly and created a seepage 

issue where the running track material and the adjacent asphalt bike track met. To fix this issue, a 

waterproofing system would need to be installed at the joint. Caulking the joint was considered 

as well as laying down a metal plate over the joint to dispense water in either direction. These 

two considerations would be expensive and create a tripping hazard for the bike path users, 

making the prefabricated material undesirable.  

Figure 4: Typical Existing Road X-Section 
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 Due to the additional work caused from option one, the two layer synthetic material 

(option two) was used in this design and estimate. It is a cheaper option and it solves the 

waterproofing issue at the joint. Since this system is not prefabricated, an adhesive and synthetic 

mixture is applied in the first layer and dried. This layer will act as a waterproofing mechanism 

in the joint. For the second layer, only the adhesive is sprayed on top of the first layer at a desired 

thickness. While still wet, the synthetic material is shoveled on to the adhesive and rolled flat. 

After curing for 24 hours, the system is finished. The process can be highlighted in Figures 5, 6, 

and 7 below.  

 

 

 

 

 

Cost Estimate 

An estimate was put together to construct a mixed-use bike and running path, per the 

cross section detail, for the entire length of the Wasson Way Corridor. The total distance used for 

the estimate was 35,000 feet (6.5 miles). The project was broken down into 3 phases; phase 1 is 

roughly 14,000 feet and goes from Xavier University to Marburg Street, phase 2 is roughly 5,500 

feet and goes from Marburg Street to Columbia Parkway, and lastly phase 3 is roughly 15,000 

feet and goes from Columbia Parkway to the Little Miami Connector. The phasing of the project 

will help with finance proposing as well as construction scheduling. RSMeans 2014 construction 

cost data was used to find quotes for all project activities. RSMeans uses national averages to 

give quotes; however, the regional Cincinnati adjustment factor is 1 thus no adjustment was 

needed.  

 The estimate sheet is broken down by the three phases followed by line-by-line 

descriptions of project tasks. Each task has a description followed by quantity of work to be 

completed within each phase. The following items are also included: unit, crew, daily output, 

labor hours, duration, bare material cost, bare labor cost, bare equipment cost, bare total per unit 

Figure 5 Figure 7 Figure 6 
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cost, and total operation and profit (O&P) cost. The final two columns in the estimate sheet are 

bare total and total O&P cost. Bare total is found by multiplying the bare total per unit cell and 

the quantity cell. This cell represents the absolute cost of the line item with no mark-up including 

material, labor and equipment. Total O&P cost is found by multiplying the total O&P per unit 

cell with the quantity cell. This cell represents all project overhead and also a 10% mark-up. 

Mark-up is a highly variable estimate and dependent on numerous factors; however, the total 

O&P column represents an accurate estimate for the project including total material, labor, 

equipment, overhead, and mark-up.  

The estimate was developed using a logical linear progression of project tasks per phase. 

The general approach starts with the removal of all overgrown vegetation on the corridor. Brush 

moving and the removal of trees up to 4” in diameter was the first estimated task. The second 

task will be to remove all railroad tracks and ties. The salvage value is not included within the 

estimate because it is assumed that transportation cost will offset salvage value. In order to build 

and freshly pave the bike path and running track all previous ballast must be removed. In the 

cross section deliverable portion of this project an existing condition cross section can be seen. 

The trapezoidal section of ballast will be removed to allow for a flat and compacted subsurface 

for new gravel and asphalt. The old ballast will be hauled off site to a landfill location. This 

estimate assumes that the ballast will not be contaminated. The removal of contaminated ballast 

is impossible to estimate at this current time due to not knowing the entire scope of 

contamination, and thus will be handled with a change order in the construction process if 

necessary. A landfill tipping fee is included within the estimate to account for the cost of 

disposal.  

After removal of ballast, a new 6” layer of ¾” crushed gravel will be brought on site and 

laid accordingly. Per AASHTO standards we will then lay a 4” asphalt surface alongside of a 

running track surface as seen in the cross section detail. Lastly, painted lines are included in the 

estimate. This estimate does not include any bridge alterations or landscape improvements. 

Redesigning existing bridge crossings will have to be handled in a separate design and bid 

package. This estimate does include typical road crossings; however, most crossings are minor 

roads and it is assumed no major additional costs will be needed.  
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The total cost to build this project is estimated to be $6.9 million dollars. This equates to 

approximately $1.1 million dollars per mile. The most significant portion of cost for the project 

includes the removal, haul, and disposal cost (tipping fee) of the ballast. At $4.4 million dollars 

this is roughly 63% of the total project cost. The current on-site ballast is too large to be used as 

a subsurface for the asphalt layer. Total project cost could be greatly reduced if current on-site 

ballast was incorporated into the project design or used as landscape architecture. Greater project 

sustainability could also be achieved if the on-site ballast could be reused somehow.  

Project Schedule 

The development of a project schedule of this scale requires an intricate balance of 

construction knowledge and artistic planning. A simple construction schedule would not be 

adequate for all of the people that will be affected by this project. The level of detail must be 

great as well as precise. The creation of the schedule went hand in hand with the creation of the 

estimate. The project team compared the options of using multiple scheduling software packages 

such as Microsoft, Primavera and Prolog. Microsoft Project 2013 was used as the scheduling 

software of choice in this instance due to personal preference by the project team. The schedule 

utilized the same logical linear progression of project tasks that were developed in the estimate 

as well as the implementation of a three-phase construction plan. 

Data from RSMeans was used for the development of the schedule just as it was with the 

estimate. RSMeans provides the construction crews production rates for each of the specified 

tasks. Once the quantity of work to be performed was entered into the estimate the durations of 

each task could simply be pulled out and entered into the scheduling software.  

The schedule incorporates the 3 phases of the project, described above. Each phase will 

have a separate crew for each task. Requiring three crews in total doing the same task at different 

points throughout all of Wasson Way. This will not affect any of the costs associated with the 

estimate. The estimate gives the cost of completing the total quantity of work for Wasson Way. 

Thus, as the schedule shows the project will merely finish in a shorter duration.  

Phase 1 has a duration of 161 working days, phase 2 has a total duration of 68 working 

days, and phase three has a duration of 169 working days. The total project duration is 169 

working days. Since all of the phases are scheduled to start at the same time the total duration is 
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simply the greatest duration out of each of the three phases. These tasks are linked together with 

a start to finish relationship. Meaning that once the task finishes the succeeding task may start. 

This was done to ensure that no backlogging occurred with any of the crews.  

Additional Information about Design 

Wasson Way would offer a great wealth of opportunity for economic growth in the 

surrounding communities of the trail, increasing the flow of visitors to areas that may have been 

inaccessible prior to the installment of the trail. The other critical part of the Wasson Way is that 

this route would like to see a light rail line for public transportation. Due to tight space 

restrictions from narrow parcel widths, combining a light rail line with the bike trail on the same 

route will call for a secondary look at a proposed light rail system. While the trail presents many 

great strengths and opportunities, it will undoubtedly raise concerns about safety, privacy, and 

more importantly, ownership. This trail passes through a multitude of communities that each 

present their own unique set of challenges that will need to be designed for in order to ensure that 

this trail becomes a beneficial part of each and every community. 
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Appendix 
Cost Estimate 
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Project Schedule
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