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Section I Executive Summary  

The City of West Branch, Iowa has identified and expressed a need to improve truck mobility 
and roadway safety through the downtown corridor. Under current conditions, heavy truck 
traffic runs directly through the downtown corridor, creating operational challenges for truck 
drivers such as congestion, inefficient turning movements, and safety concerns involving 
local traffic and pedestrians. These issues reduce transportation efficiency for truck 
movement through the town while also negatively impacting the livability, walkability, and 
historic character of West Branch’s downtown area. To help tackle these issues while 
keeping both trucks and the community in mind, we took a closer look at current conditions 
and explored some practical improvement options. 

We, a student-led civil engineering design team from the University of Iowa's Civil 
Engineering Project Design and Management (CEE:4850) capstone course, provide an 
engineering design that evaluates and reroutes the existing truck route. Our team consists 
of three members with complementary expertise in transportation engineering, structural 
systems, and urban infrastructure design. Nick Simpson serves as project manager; Andrew 
Heim leads transportation and roadway design; and Sarah Hilgendorf leads the structural 
components. 

Our objective for this project is to identify a safer and more efficient truck route through the 
town while maintaining roadway connectivity, minimizing impacts to surrounding residential 
areas and downtown businesses, and addressing all environmental constraints. This project 
supports the City’s long-term transportation goals by improving safety, enhancing truck 
operations, and creating a safer, more pedestrian-friendly downtown. We have fully 
designed two new truck routes that meet all conditions to be a feasible truck route. With the 
requirement that the project cost does not exceed $1 million. To meet these goals, our team 
completed the work during the contract period from February 9th, 2026, through May 8th, 
2026. 

The project is subject to several key constraints and challenges, including the presence of 
historically protected buildings that limit intersection improvements on the current truck 
route, grading restrictions along Fourth Street due to an existing farmhouse, and subsurface 
utilities that restrict excavation. Additional challenges include required right-of-way 
acquisition and utility relocations, which may increase project costs and complexity. Both 
proposed alternatives are also expected to impact nearby residential areas that currently 
experience little to no truck traffic, potentially leading to community concerns and 
pushbacks. Construction may result in temporary disruptions, and loss of on-street parking 
in certain areas, all of which will require attention to minimize impacts on residents and 
maintain community support. These challenges also introduce broader societal impacts, as 
changes to traffic patterns, property access, and neighborhood character may affect 
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residents' quality of life and require careful consideration of community concerns and 
equity. 

To accomplish these goals, our team conducted a thorough evaluation of existing roadway 
conditions, truck operations, and site limitations. This included a field assessment, review 
of current truck maneuvering challenges, and identification of geometric and operational 
issues along the existing route. Based on this information, we developed multiple 
conceptual route alternatives that provide feasible options for rerouting trucks away from 
Main Street while maintaining overall network efficiency. Each alternative was evaluated 
based on factors such as safety, constructability, cost-effectiveness, environmental 
impacts, community considerations, floodplain constraints, and overall ability to improve 
truck operations. Special attention was given to aligning potential solutions with the City’s 
goal of maintaining project costs near the $1 million target while supporting practical, long-
term improvements. Following review of the alternatives, the client selected two options to 
advance further. 

Our services includes a comprehensive evaluation and design package to support the 
proposed improvements. This work involves assessing existing truck routes and traffic 
operations, mapping current site conditions and infrastructure, and developing demolition 
and construction plans. The project also includes roadway and intersection design in 
accordance with SUDAS standards, corridor modeling, and structural evaluation of existing 
infrastructure. In addition, we prepared quantity estimates, designed necessary retaining 
walls, and developed two truck rerouting alternatives, along with final plan sets and 
supporting documentation. 

Two alternatives were advanced into the design phase: the Green Street corridor and the 
Fourth Street corridor. The Green Street alternative introduces a new truck route designed to 
better meet ideal roadway standards, including flatter grades, improved alignment, and 
safer truck movements. The design includes roadway reconstruction, updated 
intersections, stormwater infrastructure, and replacement of an existing retaining wall. This 
option improves overall truck efficiency and diverts heavy traffic away from more sensitive 
downtown areas. However, it may impact nearby residential neighborhoods, require removal 
of on-street parking, and introduce new community concerns. 

The Fourth Street alternative focuses on improving the existing route to accommodate truck 
traffic through geometric upgrades and targeted design improvements. While some grading 
constraints limit achieving optimal slopes, the design remains within acceptable standards 
for truck operations and includes evaluation of the existing bridge and construction of a new 
retaining wall. This option benefits from using an established corridor and may be more cost-
effective, but it requires significant earthwork and may result in greater construction 
complexity and disruption. 
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The total cost for each project was calculated through quantities gathered in civil 3d and 
prices were determined through Iowa DOT bid tabs. Our short-term solution (Green Street) 
stayed under our million-dollar budget with an estimated construction cost of $424,920. Our 
long-term (4th Street) solution came out higher than the proposed budget. The estimated 
construction cost of the 4th street plan is $3,582,591. 

Through sound engineering practice, community-focused planning, and a commitment to 
client satisfaction, we provide the City of West Branch with a safer, more efficient truck route 
that improves freight mobility while enhancing the quality of life in the downtown area. 

Section II   Organization Qualifications and Experience    
Organization and Design Team Description  

Our team is composed of three members – Nick Simpson, Andrew Heim, and Sarah 
Hilgendorf, at the University of Iowa in our capstone design course CEE:4850 – Project 
Design and Management in CEE. Nick Simpson is the project manager and led the hydraulic 
components of the project as he has a focus area in Urban design. Sarah Hilgendorf is the 
editor and has led the structural components of the project, having a focus area in Structural 
Engineering. Andrew Heim oversaw technological support and led the transportation 
components of the project, with his focus area being in Transportation Engineering. 
 

Section III   Design Services    
1. Project Scope  

The Truck Rerouting and Pavement Replacement project aimed to evaluate the existing truck 
route’s traffic operations and efficiency and to propose a new alternative route that 
prevented trucks from entering the downtown area while maintaining efficiency along the 
new route. The existing truck route traveled north on Downey Street after exiting Interstate 
80. Previously, Downey Street ran through the town without requiring any turns; however, 
with the addition of the Herbert Hoover Museum and Library, Downey Street shifted east. As 
a result, trucks made a left turn onto Main Street and traveled through the downtown area 
before reconnecting with Downey Street. The client requested that we evaluate the existing 
truck route and provide alternatives that promote a more pedestrian-friendly downtown. 
Overall, the primary goal of the project was to redirect trucks from Main Street due to the 
historical buildings at the intersection that prevent us from redesigning the current route and 
therefore designing an alternative route bypassing the downtown area.  

We proposed four different alternatives to the current truck route and presented them to the 
client. The client then asked us to continue the design with two of the alternatives provided.  

Design outputs consisted of site demolition plans, development of horizontal and vertical 
alignments, corridor modeling, retaining wall design, bridge evaluation, and drainage design. 
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All outputs were developed in Civil3D using existing site data available from the Iowa 
Department of Transportation (DOT). Final deliverables to the client included a PowerPoint 
presentation, a poster, and Civil3D drawings illustrating the site layout and proposed design. 

Our services include a comprehensive evaluation and design package to support the 
proposed improvements. Key components of the project are as follows: 

1. Evaluation of the existing truck routes and overall traffic operations.  
2. Development of existing conditions mapping using Google Earth and geolocation 

data, including roadway alignments, centerlines, sidewalks, and a pipeline network 
map identifying water and sanitary infrastructure.  

3. Preparation of a demolition plan with associated quantity estimates.  
4. Development of proposed horizontal and vertical roadway alignments in accordance 

with SUDAS standards.  
5. Design of roadway cross-sections.  
6. Corridor modeling and refinement of alignments based on design iterations.  
7. Intersection design within the corridor and site grading.  
8. Structural evaluation of the existing bridge to verify its capacity to support anticipated 

truck loads.  
9. Earthwork and pavement quantity calculations to support cost estimation.  
10. Design of retaining walls, including a new wall for areas of significant cut and 

reconstruction of the existing retaining wall on site.  
11. Development of two final truck rerouting alternatives, including complete plan sheet 

sets meeting SUDAS standards and client requirements.  
12. Preparation of a final design report, presentation, poster, and supporting 

documentation. 
 

2. Work Plan  

The Truck Rerouting and Pavement Replacement project followed a structured, phased 
approach that progressed from project initiation and data review through concept 
development, design, refinement, and final deliverables. A detailed project schedule is 
provided in Table A.1 in Appendix A, in the form of a Gantt chart that illustrates task 
sequencing, durations, and key milestones. 

The design phase began with evaluating existing truck routes and overall traffic operations, 
followed by mapping current site conditions using geolocation data to document roadway 
features and underground utilities. Then we started demolition plans and quantity 
estimates, development of proposed roadway alignments and cross-sections in accordance 
with SUDAS standards, and iterative corridor modeling. Key design elements include 
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intersection layouts, site grading, bridge evaluation, earthwork and pavement quantity 
calculations, and retaining wall design.  

The final phase focused on completion of all project deliverables and preparation for client 
presentations. Biweekly coordination meetings occurred throughout the project to review 
progress, address questions, and ensure the final design met project goals and client 
expectations. 

 

Section IV Constraints, Challenges and Impacts   
  

1. Constraints  

Our project had a few constraints identified during the site visit. First, the existing 
intersection has two buildings that are on the National Register of Historic Places. A lot of 
the issues presented at the current intersection were roadway geometry, which already 
encroached upon these buildings. As a result, any improvements to the current intersection 
to improve pedestrian safety and efficiency will have to be made without affecting these 
landmark buildings. Additional constraints arose along Fourth Street, where a farmhouse 
located at the top of the hill limited grading options. Specifically, reducing the slope was 
constrained by the need to maintain a reasonable driveway grade to the residence. 
Furthermore, design limitations required maintaining existing elevations at certain 
neighborhood intersections to avoid excessive cuts or fills. Subsurface utilities also imposed 
restrictions, as a gas line beneath portions of the roadway prevented excavation in those 
areas.  

Finally, the client requested that we stay close to a budget of $1 million. For the short-term 
solution, we did our best to only take the necessary steps of a complete design while trying 
to stay as close to their budget as possible. 

2. Challenges  

The Fourth Street Alternative requires land acquisition as they are not currently under city 
jurisdiction. In addition, some right-of-way acquisitions are necessary in addition to utility 
adjustments due to the road widening that is required. These acquisitions will likely 
complicate the design moving forward and likely contribute to the project going over budget. 

In addition, both alternatives will negatively affect residents who do not currently live along 
the designated truck route. Each alternative will have a residential impact that does not exist. 
As a result, resident pushbacks are likely, as the project moves forward to construction. 
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Mitigation measures will likely be taken to minimize impacts on residents affected 
throughout the project. 

  

3. Societal Impact within the Community and/or State of Iowa  

Both alternatives present potential challenges related to community impacts and 
constructability. Residential pushbacks are likely, as neighborhoods along both routes have 
historically experienced little to no truck traffic, and the introduction of heavy vehicles may 
raise concerns among residents. In addition, both options require new roadway 
construction, which will involve noise, disruption, and temporary inconveniences. The 
Green Street alternative may also result in the loss of on-street parking, while improvements 
along Fourth Street would be more expensive and require a longer construction duration. 
Furthermore, the farmhouse located at the top of the Fourth Street hill would require a new, 
longer driveway due to grading changes, which could create concerns for both the resident 
and the adjacent farmland owner.  

 

 

Section V   Alternative Solutions That Were Considered  
 

Alternative #1 – Going straight from Parkside Drive onto N First Street all the way to baker, 
with new road connection N First Street to Baker Ave using Y intersection.  

This design alternative provides trucks with a straight, continuous route through town that 
was not achievable using North Downey Street. Trucks would remain on North First Street 
before merging onto Baker Avenue, improving maneuverability while minimizing the need for 
roadway reconstruction in the downtown area, which helps reduce disruption to residents, 
businesses, and daily activity. An additional benefit is the preservation of existing downtown 
parking by avoiding the need to widen intersections to accommodate large truck turning 
movements. However, this alternative may have a higher overall cost due to the construction 
of a new roadway segment extending into a wetlands area, which would require substantial 
fill, environmental considerations, and increased construction effort. 
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Figure 4. North First Street alternative 

 

 

 

Figure 1. North First Street south section 
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Figure 2. North First Street roadway expansion 
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Figure 3. North First Street roadway extension 

 

 

Alternative #2 – Going straight from Parkside onto N First Street and then turning left onto 
Green Street and right onto N Downey Street.  

This Design Alternative Allows the Trucks to still go directly through downtown and get them 
onto N Downey Street as soon as possible which gets them straight out of town. To 
accommodate truck turning movements, several streets would need to be widened, and 
downtown intersections reconstructed to meet minimum turning radius requirements. An 
advantage of this alternative is the lower overall cost compared to Alternative 1, since it 
primarily relies on improving existing roadways rather than constructing new ones. However, 
a key disadvantage is the increased impact on the downtown area, including construction 
disruption, potential loss of on-street parking, and greater inconvenience to local 
businesses and residents due to roadway widening and intersection modifications. 
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Figure 6. Green Street Alternative 

 

 

Figure 5. Green Street Intersection Geometry 

 

Alternative #3 – Similar to Alternative #2, going straight from Parkside onto N First Street but 
then turning onto E College Street before turning right onto N Downey Street.  

This alternative is like Alternative 2 in that it primarily uses existing roadways, which helps 
keep overall costs relatively low. However, the steep roadway slopes would increase 
construction complexity and cost, making it less practical from a design and constructability 
standpoint. As a result, this option was not considered one of the preferred alternatives, but 
it was still evaluated to address a route specifically mentioned by the client and to ensure all 
reasonable options were considered. 

 



  13 
 

   
 

Alternative #4 – Turning right off Parkside Drive onto E Main Street and then left onto N 
Fourth Street all through town until left onto 280th Street and then Finally right onto Baker 
Street.  

This alternative allows trucks to completely bypass the downtown area, which improves 
pedestrian safety and overall downtown livability. One advantage of this option is that it 
primarily utilizes an existing roadway that appears sufficiently wide, limiting the need for 
major geometric or structural improvements. In addition, diverting trucks away from 
downtown and nearby residential areas reduces both construction-related disruption and 
long-term noise and traffic impacts. A disadvantage of this alternative is that the full bypass 
results in a longer travel route compared to other options, which can increase travel time 
and operating costs for freight traffic and reduce overall route efficiency. 

 

Figure 9. Fourth Street Alternative 
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Figure 7. Fourth Street North Section 



  15 
 

   
 

 

Figure 8. Fourth Street South Section 

 

After presenting all four alternatives to the client, they selected Alternative #2 Green Street 
and Alternative #4 Fourth Street to advance into the design phase, as these options provided 
the most feasible balance of improved truck mobility, safety, and cost while minimizing 
impacts to the downtown corridor. The Fourth Street alternative was chosen over First Street 
due to anticipated community pushbacks associated with routing heavy truck traffic through 
a more residential area, as well as the fact that portions of Fourth Street have already been 
previously reconstructed, which reduced the overall project scope. This option was 
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ultimately carried forward as the long-term solution despite its higher overall cost and more 
extensive construction requirements. 

Green Street was selected over College Street because the College Street alignment 
included excessively steep grades that would require significant earthwork and grading to 
accommodate truck operations. In comparison, Green Street provided a more practical and 
constructible alignment that better supports consistent truck movement while requiring 
fewer extreme geometric adjustments. 

 

Section VI Final Design Details 

 

1. Roadway Alignment and Geometry 
 
The proposed roadway alignment for Green Street was developed using Autodesk Civil 3D 
based on existing site conditions and project constraints. Both horizontal and vertical 
alignments were designed to safely and efficiently accommodate heavy truck traffic in 
accordance with SUDAS design standards. A posted design speed of 35 mph was used, 
which governs the minimum allowable vertical curve lengths and resulted in K-values of 29 
for crest curves and 49 for sag curves. These values ensure adequate sight distance for safe 
stopping and comfortable vehicle transitions. The vertical alignment maintains roadway 
slopes below 5%, meeting optimal design criteria for truck operations. Horizontal geometry 
includes a minimum curve radius of 25 ft to accommodate truck turning movements, and 
the roadway width was set at 30 ft to provide adequate space for safe and efficient travel. 
The Alignment profiles for Green Street are shown in the drawing set sheets E.01A-E.03A. 
 
The Fourth Street alignment was also developed in Civil 3D based on existing conditions and 
site limitations. A 35-mph design speed was used for this corridor as well, which established 
the required vertical curve standards and resulted in K-values of 29 for crest curves and 49 
for sag curves. These values are necessary to provide sufficient stopping sight distance and 
maintain safe driver comfort at the selected speed. Horizontal alignment was designed 
using a minimum curve radius of 25 ft to accommodate truck turning movements, with a 30 
ft roadway width to support safe truck passage. The vertical alignment was more constrained 
due to existing grading conditions and adjacent properties, resulting in slopes ranging from 
5.17% to 8.68%. While these grades exceed the optimal 5% condition outlined in SUDAS 
guidelines, they remain within acceptable limits for truck routes at the selected design 
speed. The Alignment profiles for Fourth Street are shown in the drawing set sheets E.01B - 
E.09B. 
 
 
 
2. Roadway Cross Sections and Pavement Design 
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Roadway cross sections were determined by previous design drawings and existing 
conditions. For 4th Street, the cross section was given from prior design drawings. This cross 
section was used for 280th Street, and Baker Ave as all streets needed the same pavement 
design. This design is 7’’ PCC Pavement, 6’’ Modified Subbase, and 18” of Imported Fill due 
to soil issues in the previous 4th street project.  Cross sections such as First Street, Downey, 
and Farmhouse driveway were determined based on what already existed. The goals for 
these roads were not geometry improvement but putting them back the way they were. 
Green Street was designed to support new truck loads thus taking on the same pavement 
structure as the previously reconstructed 4th street. The road was given width to 
accommodate truck traffic. Sidewalks were also reconfigured to make pedestrian safety a 
priority by backing them off of the roads by 5 feet. Along with width changes and pushing the 
sidewalks back, it was determined that removing all parking on this street would be best to 
allow safe truck travel and a decreased chance of obstructions in the way of that traffic. The 
typical sections are shown on the B sheets, and the typical cross sections are shown in the 
W sheets of the drawing set. 

All roadways were regraded to fall within the SUDAS acceptable slope range of < 11 feet. 
Along the roadway certain elevations were held steady to prevent extra intersection work and 
to allow for smooth transitions into the existing roadway network.  

3. Intersection Design 

Intersections were designed to accommodate truck turning movements throughout the 
town. At each intersection, a minimum curb radius of 25’ was used to allow truck passage 
without interruption of other vehicles during the process. While running vehicle tracking, it 
was found that all intersections at a curb radius of 25’ satisfied the truck movements. Thus 
25’ was kept decreasing the cost and work of widening the intersections further. During the 
design process we found 8 intersections that needed to redesign; all but one required a full 
redesign. Green Street – First Street intersection only needed a partial redesign to 
accommodate truck traffic turning onto Green. This intersection was also recently re-done 
in a project that occurred before thus we decided to redo as little as possible. The remaining 
7 intersections were designed to be as close to the existing elevation levels as possible while 
also meeting the SUDAS acceptable standard. This allows for minimized work needed at 
these intersections. At the intersection of 280th and 4th street stops signs were added to each 
leg. This was done as a preemptive measure to ensure extra safety at this intersection due 
to the hilly nature of this area and the increased traffic. We also determined that milled 
rumble strips were to be added at each leg as well. Due to the hills in the area, stopping sight 
distance was a concern thus we added rumble strips to alert the drivers. In addition to the 
hills, this stop sign is very new to the area, so the rumble strips were also added to alert 
drivers that are not used to stopping at the intersection. 

4. Earthwork 
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The earthwork quantities were estimated using Civil 3D corridor modeling and the volume 
dashboard. The primary goal for both alternatives was to balance cut and fill as much as 
possible while still achieving acceptable roadway slopes for truck operations. For Green 
Street, the total cut is 91.59 CY, and the total fill is 339.19 CY. For Fourth Street, the total cut 
is 4,607 CY, and the total fill is 7,505 CY. 
 
The Fourth Street alternative required extensive grading along the roadway edges, 
particularly near the farmhouse property and adjacent farmland. The inclusion of the 
retaining wall significantly reduced the amount of slope encroachment, helping limit 
impacts on the homeowner’s property and surrounding land. In addition to the earthwork 
operations, the existing subgrade will be properly prepared and compacted to ensure a 
stable foundation for the proposed roadway sections. Earthwork tables generated from Civil 
3D are included in the T sheets of the drawing set. 
 
5. Stormwater Management 
 
The proposed stormwater improvements along Green Street include the installation of curb 
and gutter to enhance surface drainage and direct runoff into a new storm sewer system. 
This system will consist of approximately 504 linear feet of pipe and five intakes positioned 
to efficiently capture roadway runoff. The network will connect to the existing storm sewer 
system along 1st Street, maintaining consistency with the surrounding drainage 
infrastructure. All intakes will be 4’ by 8’ square intakes, like the intakes along First Street. 
Pipe sizing was performed using a 5-year design storm with a 15-minute intensity of 3.88 
inches/hour and a runoff coefficient of 0.90 and an assumed inlet time of 10 minutes. Pipe 
slopes and lengths were determined based on existing and proposed elevations. Although 
calculated pipe diameters were less than 15 inches, all pipes were increased to a minimum 
diameter of 15 inches to meet standard design criteria.  Detailed calculations are provided 
in Appendix D. 

Improvements along 4th Street and 280th Street include the replacement of two 
deteriorated metal culverts with new concrete culverts of the same five-foot diameter, 
addressing structural deficiencies while maintaining existing hydraulic capacity. The new 
PCC culverts were decided due to their higher strength than the metal culverts to support 
the new truck loads on the road. Curb and gutter will also be installed along 4th Street, and 
three storm sewer networks will be constructed, including systems along 4th Street and 
280th Street and a connection to the southern segment of 4th Street. These systems will 
total approximately 6,406 linear feet of pipe and 42 intakes, discharging into nearby existing 
streams. Pipe sizing and hydraulic design were performed using a 10-year design storm with 
a 15-minute intensity of 4.52 inches/hour, and assumptions as described for Green Street, 
with all pipes ultimately sized to a minimum diameter of 15 inches. We decided to use a 10- 
year design storm rather than a 5-year like Green Street with 4th Street bringing the long-term 
alternative and not concerned as much about cost saving measures. The storm intakes are 
designed to be 4’ by 8’ rectangular intakes, to match the existing 4th street intakes. Faired end 
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sections will be installed at all outlets and be 18” in diameter. Supporting calculations are 
included in Appendix D. 

 
6. Retaining Wall Design 

A retaining wall is required for both the Green Street and Fourth Street alternatives. On Green 
Street, the existing retaining wall is in poor condition; however, only the section impacted by 
the new intersection construction will be removed and replaced. This approach was 
selected to minimize construction cost and duration while still addressing necessary 
improvements within the disturbed area. 

For the Fourth Street alternative, 6 feet of hillside excavation is required, which necessitates 
the construction of a new retaining wall. Rather than the alternative of extensive grading that 
would lead into the farmhouse property as well as the farmland. The proposed design uses 
Keystone Compac segmental blocks, measuring 8 inches in height by 12 inches in depth, 
with gravel-filled cells to increase unit weight and stability. The blocks are connected using 
shear pins, providing adequate connection strength to resist lateral soil forces with a backfill 
unit weight of 120 pcf. Stability analyses for overturning, sliding, and bearing capacity 
confirmed that the system is sufficient without the need for geogrid reinforcement. The 
allowable soil bearing pressure was also verified and found to be adequate, resulting in a 
final wall height of 6 feet. Supporting calculations are provided in Appendix D – Retaining 
Wall Calculations.  

 
7. Bridge Evaluation 

The existing two-span slab bridge on Main Street, which is part of the Fourth Street 
alternative, was evaluated to determine whether it is adequate to support the proposed truck 
route. The bridge geometry is shown in the figure below. The structure has an 18.5-inch slab 
thickness and was assumed to include a 2.5-inch hot-mix asphalt wearing surface. The total 
bridge width is 64 feet, which includes sidewalks, railings, and traffic barriers, with an 
effective roadway width of 44 feet. 

Dead loads were calculated based on the self-weight of the concrete slab, traffic barriers, 
railings, and the assumed asphalt wearing surface. Structural analysis was then performed 
using Robot Structural Analysis in combination with AASHTO and Iowa DOT loading 
requirements. The live load consisted of five design truck types—Type 4, Type 3S3A, Type 3-
3, Type 4S3B, and Type 4S3—to represent critical loading scenarios. 

These trucks were positioned along the bridge to identify the governing load case, with the 
maximum moment and shear occurring at critical locations along the span. This governing 
condition was then combined with the calculated dead loads to determine the maximum 



  20 
 

   
 

demand on the structure. The results were used to develop an equivalent design section on 
a per-foot basis of bridge width, allowing for the determination of required reinforcing steel. 

By comparing the factored demand to the section capacity, the load rating was effectively 
checked by ensuring the total applied moment did not exceed the maximum allowable 
moment capacity of the slab. The analysis indicated that the existing bridge requires a 
minimum of four #6 reinforcing bars per foot of slab width to safely support the proposed 
truck loads. Supporting calculations and Robot Structural Analysis outputs are provided in 
Appendix C – Bridge Evaluation Calculations. 

 

Figure 9. Bridge Location 

 

Figure 10.  12” Cross Section 
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Section VII Engineer’s Cost Estimate 

Using Iowa DOT Bid tabs cost of materials per unit were gathered. Quantities were then 
gathered into a full estimate for Green and 4th Street. 

 

Green Street Construction Cost Estimate  

DEMO 
    

     

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST 
     

CLEARING AND GRUBBING 392 SF $0.09   $33.32  
REMOVAL OF SEAL COAT 1442 SY $14.00   $20,188.00  
REMOVAL OF HMA PAVEMENT 445 SY $16.00   $7,120.00  
REMOVAL OF PCC PAVEMENT 230 SY $15.33   $3,525.90  
REMOVAL OF CURB AND GUTTER 148 LF $16.00   $2,368.00  
REMOVAL OF SIDEWALK 373 SY $11.73   $4,375.29  
REMOVAL OF RETAINING WALL 123 SF $37.50   $4,612.50  
REMOVAL OF FIRE HYDRANTS 2 EA $1,085.85   $2,171.70  
REMOVAL OF TRAFFIC SIGNS 4 EA $106.77   $427.08  
REMOVAL OF TREES 2 EA $950.00   $1,900.00  
REMOVAL OF LIGHT POLE 1 EA $742.28   $742.28  
REMOVAL OF INTAKE 1 EA $808.59   $808.59  
     

COST OF DEMO 
   

$48,272.66  

CONTIGENCY 10% 
   

$4,827.27  

TOTAL COST OF DEMO 
   

$53,099.93  
     

PROPOSED 
    

     

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST 
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CUT 91.59 CY $4.43   $405.74  
FILL 339.19 CY $4.43   $1,502.61  
SUBBASE GRANULAR 6" 259.5 CY $50.28   $13,047.66  
PCC PAVEMENT 7" 303 CY $180.00   $54,540.00  
PCC SIDEWALK 4" 375 SY $66.72   $25,020.00  
ADA SIDEWALK RAMP 5 EA $4,000.00   $20,000.00  
CURB AND GUTTER 797 LF $27.49   $21,909.53  
SEEDING RESTORATION 5585.7 SF $0.55   $3,072.14  
TRAFFIC SIGNS 4 EA $450.00   $1,800.00  
PAVEMENT MARKINGS 1 LS $2,000.00   $2,000.00  
LIGHT POLE INSALLATION 1 EA $3,450.00   $3,450.00  
FIRE HYDRANT INSTALLATION 2 EA $9,137.08   $18,274.16  
RETAINING WALL 123 SF $65.73   $8,084.79  
INTAKES 5 EA $4,707.55   $23,537.75  
PIPE REPLACEMENT 504 LF $120.00   $60,480.00  
     

COST OF PROPOSED 
   

$257,124.38  

CONTIGENCY 10% 
   

$25,712.44  

TOTAL COST OF DEMO 
   

$282,836.82  
     

OTHER 
    

     

CONSTRUCTION ADMINISTRATION 1 LS 
 

$67,187.35  

MOBILIZATION 1 LS 
 

$33,593.67  
TRAFFIC CONTROL 1 LS $5,000.00   $5,000.00  
     

TOTAL COST 
   

$441,717.77 
 

4th Street Construction Cost Estimate  

DEMO 
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ITEM QUANTITY UNIT UNIT PRICE TOTAL COST 
     

CLEARING AND GRUBBING 37756 SF $0.09   $3,209.26  
REMOVAL OF SEAL COAT 10282 SY $14.00   $143,948.00  
REMOVAL OF HMA PAVEMENT 1876 SY $16.00   $30,016.00  
REMOVAL OF PCC PAVEMENT 360 SY $15.33   $5,518.80  

REMOVAL OF CURB AND GUTTER 
 

LF $16.00   $-    
REMOVAL OF GRAVEL DRIVEWAY 161 SY $5.50   $885.50  
REMOVAL OF TRAFFIC SIGNS 8 EA $106.77   $854.16  
REMOVAL OF TREES 65 EA $950.00   $61,750.00  
REMOVAL OF MAILBOX 1 EA $100.00   $100.00  
REMOVAL OF CULVERT 112 CY $9.44   $1,057.28  
REMOVAL OF PIPE 185 LF $23.36   $4,321.60  
REMOVAL OF INLET 4 EA $808.59   $3,234.36  
REMOVAL OF FLARED END SECTION 1 EA $325.00   $325.00  
     

COST OF DEMO 
   

$255,219.96  
     

CONTIGENCY 10% 
   

$25,522.00  

TOTAL COST OF DEMO 
   

$280,741.96  
     

PROPOSED 
    

     

ITEM QUANTITY UNIT UNIT PRICE TOTAL COST 
CUT 4607 CY $4.43   $20,409.01  
FILL 7505 CY $4.43   $33,247.15  
SUBBASE GRANULAR 6" 2345 CY $50.28   $117,906.60  
IMPORTED FILL 18" 7034 CY $43.60   $306,682.40  
PCC PAVEMENT 7" 2748 CY $180.00   $494,640.00  
GRAVEL DRIVEWAY REPLACEMENT 39 CY $37.50   $1,462.50  
CURB AND GUTTER 7583 LF $27.49   $208,456.67  
MILLED RUMBLE STRIP 6 PANEL $634.03   $3,804.18  
SEEDING RESTORATION 220180 SF $0.55   $121,104.50  
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TREE REPLACEMENT 52 EA $519.38   $27,007.76  
TRAFFIC SIGNS 10 EA $450.00   $4,500.00  
MAILBOX RELOCATION 1 EA $319.53   $319.53  
PAVEMENT MARKINGS 1 LS $8,000.00   $8,000.00  
RETAINING WALL 293 SF $65.73   $19,258.89  
INTAKES 42 EA $4,707.55   $197,717.10  
PIPE REPLACEMENT 6406 LF $120.00   $768,720.00  
BOX CULVERT 112 LF $348.00   $38,976.00  
     

COST OF PROPOSED 
   

$2,372,212.29  

CONTIGENCY 10% 
   

$237,221.23 

TOTAL COST OF PROPOSED 
   

$2,609,433.52  
     

OTHER 
    

     

CONSTRUCTION ADMINISTRATION 1 LS 
 

$525,486.45  

MOBILIZATION 1 LS 
 

$300,000.00  
TRAFFIC CONTROL 1 LS $10,000.00   $10,000.00  
     

TOTAL COST 
   

$3,725,661.93 
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Appendices 
Appendix A – Project Schedule 

 
 

Table 1A – Project Schedule 
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Appendix B – Bridge Evaluation Calculations 
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Table A.1 Moment values from Robot Analysis 
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Table A.2 Shear values from Robot Analysis 

 
 

Table A.3 Lane Loading values from Robot Analysis 

 
 
 
 

Table A.4 Type 4 Flexure Calcs 
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Table A.5 Type 4 Shear Calcs 

 
 

Table A.6 Type 3S3A Flexure Calcs 
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Table A.7 Type 3S3A Shear Calcs 

 
 
 

Table A.8 Type 3-3 Flexure Calcs 
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Table A.9 Type 3-3 Shear Calcs 

 
 
 

Table A.10 Type 3S3B Flexure Calcs 
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Table A.11 Type 3S3B Shear Calcs 

 
 
 

Table A.12 Type 4S3 Flexure Calcs 
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Table A.13 Type 4S3 Shear Calcs 

 
 
 

Table A.14 Unknowns for Calcs 
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Appendix C – Retaining Wall Design Calcs 
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Appendix D – Pipe Sizing Analysis 

 

 
 

Table D.1 – Stormwater Pipe Sizing
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