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Section I Executive Summary

1.1. Executive Summary

The following document is a comprehensive design report submitted by AZK Engineering
(a hypothetical engineering firm) for the preliminary design of the Bridge and Bikeway
RFP requested by the City of Mason City. The scope of services provided in this
project include the design of a bridge and bikeway as well as a hydraulic analysis for the
bridge structure. The designed bridge is to replace the existing Willow Creek Bridge on
12™ St. near Taft Avenue and will include two rural traffic lanes as well as a 10-foot
bike trail and span 71’ across the creek. The bikeway will connect two segments of
existing bikeway starting at the intersection of 4™ St. and Taft Ave and ending at the
corner of 12" St. and Harrison Ave, crossing Willow Creek Bridge on the north side.
Due to the construction across Willow Creek, a hydraulic analysis has been conducted to
ensure no major changes in creek flow. The design and construction for this project has
been broken into two sections: the bridge, and the bikeway.

The street that this bridge sits on is a major rural roadway serving commercial
and residential traffic leaving Mason City to reach Interstate 35 west of town. Because
bridge construction causes closure of the roadway and creates considerable detouring
issues for the local businesses, the primary goal for this design project is rapid build
construction. This was reflected in the design of components of the bridge, which were
modeled after the Missouri DOT Safe and Sound Bridge Project. The majority of bridge
components are pre-cast or constructed off site and transported to the site for
placement in the final structure.

Designing the bridge from the ground up, the foundation of the bridge is to be constructed
using steel pile bents. Nine HP10x42 pile bents are to be driven into the ground at each
abutment to a depth of 60 feet. A 3’x3°x42’ pre-cast concrete pile cap will be placed over
the piles. This cap will have line up with the steel piles for placement. Once the pile cap
is placed, quick high strength concrete will be placed in the holes to create a bond between
the pile cap and the piles. A 10’ pre-cast concrete bearing/retaining wall will be placed on
top of each pile cap in two segments, which will support the superstructure of the
bridge. This component will be connected to the cap through dowel reinforcement and a
concrete mortar layer. Design of the foundation matches the existing bridge cross-
section in order to limit the hydraulic impact as detailed in the hydro analysis.

The bridge superstructure is a single span of 71’ and matches the alignment of the
existing road. Bridge beams are a new concept hybrid composite beam, which utilize
material optimization and act similarly to a pre-stressed concrete beam. These 74’
beams are formed off site, where a polymer fiber exterior encases a bottom layer of pre-
stressed steel strands, concrete compressive arch, and lightweight foam used as a form and
filler material. Beams are transported and placed before concrete is added making them
extremely light and highly efficient for construction. Nine beams are to be spaced at 4’-4
to accommodate the 40° width of the bridge. Above the bridge, an 8” slab supports two
13’ traffic lanes and a 10’ bike and pedestrian lane. Barrier rails and approach details
follow standard lowa DOT plans 1028A and 1029A. A 40’ approach slab is also
included in the design for this bridge. Detailed design plans are attached to the end of
this design report. 1



The bikeway construction is a part of a larger sidewalk construction project started by
Mason City in recent years. This bikeway connects two segments of the existing system
on the north and west sides of the town. Because of this, design was created to match that
of the existing trail system. The entirety of the path will be 10 wide and paved with
asphalt. An approach to each intersection where the bike path crosses a roadway will
include a 20’ concrete paved section with a traction and warning strip similar to those
already existing in the city.

The beginning of the bikeway connects with an existing section of trail on Taft Avenue at
4™ St. This section follows Taft Avenue north on the east side of the road. The trail is
placed far enough away from the existing roadway as not to affect the existing drainage
ditch. The bikeway meets and crosses 12! street and continues east along 12" St. towards
town. This connects and with the designed bridge listed above to cross Willow Creek. The
remainder of the trail follows 12" St. at an offset of 50” until the bikeway reaches Harrison
Avenue, where it crosses to the south side of the street to connect with an existing sidewalk
system. The total length of the alignment is 1.8 miles.

Standard pedestrian traffic signs facilitate roadway crossings at all intersections for the
bikeway. In addition, a pedestrian stop sign and standard Mason City trail system signs
are included in design. The entire trail was designed to meet ADA accessibility standards.

Based on the design listed above, preliminary cost estimates and project construction
scheduling is listed are also approximated based using lowa DOT project bidding as a
reference. The total cost for construction of the bridge and bikeway is approximately
$890,000.00 with $700,000.00 coming from the bridge design and $190,000 from the
bikeway design. This includes the removal of the existing bridge, full construction costs
for bridge replacement, acquisition of ROW, placement of the bikeway and final grading
and landscaping. The following the accelerated construction timeline, the bridge will take
approximately seven weeks to construct and the bikeway will take five weeks.

AZK Engineering thanks the City of Mason City for the opportunity to apply for this design
project. We look forward to broadening our experience and providing our services to your
community both now and in the future. A detailed report and design for the bridge is
included in the remainder of this document.

Section Il Introduction

2.1. Overview of the Organization
AZK Engineering is comprised of a group of civil engineering students studying at the
University of lowa. The group brings together the collective knowledge and experience of
several senior engineering students from the engineering college. The wide variety of
experiences and backgrounds that our design group has acquired makes us well qualified
for the stated project. Experience includes, but is not limited to structural, transportation,
hydraulic and environmental coursework and design projects. Along with provided
university course work, each member has work experience through outside consulting
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2.2.

2.3.

firms, government positions, and university learning programs. A list of the individuals of
the design group and their qualifications are provided below. Resumes of each of the
individuals are in the Appendix section to this design report.

Organization Location

AZK Engineering

University of lowa College of Engineering
3100 Seamans Center

lowa City, IA 52242

(319)355-5763

Services for the Mason City design project are to be provided from a department within
the University of lowa. All design work except for a preliminary site visit and final project
presentation will be completed at the College of Engineering in lowa City.

Organization Experience and Qualifications

AZK Engineering is comprised of a group of civil engineering students studying at the
University of lowa. The group brings together the collective knowledge and experience of
several senior engineering students from the engineering college. The wide variety of
experiences and backgrounds that our design group has acquired makes us well qualified
for the stated project. Experience includes, but is not limited to structural, transportation,
hydraulic and environmental coursework and design projects. Along with provided
university course work, each member has work experience through outside consulting
firms, government positions, and university learning programs. A list of the individuals of
the design group and their qualifications are provided below. Resumes of each of the
individuals are in the Appendix section to this design report:

Adam Kueny: Adam is a senior civil engineering student at the University of lowa. Adam
will be finishing a four-year Bachelor’s degree in civil engineering as well as a minor in
business administration. Following his graduation, he plans to continue his education and
receive a master’s degree in structural engineering in the spring of 2018. Adam is the
president of the University of lowa chapter of the ASCE and a captain of the steel bridge
design team and has been a part of several structural design projects both in and out of
school. Along with his schooling and extracurricular experiences, Adam has been a part
of county engineers and an lowa DOT internship teams. These internships have provided
practical experiences as a design and construction engineer. Adam will be acting as a
structural and transportation engineer for this design project and will the primary CAD and
technology engineer for the design group.

Keyu Qiu: Keyu is a senior environmental engineering student at the University of lowa
who will be receiving her bachelor’s degree in May of 2017. Keyu has had experience on
several design teams including transportation, environmental, and energy system design.
She is also currently involved in a research project at the lowa Institute of Hydraulic
Research (IIHR) at the University of lowa where she conducts hydrology research using
computer programs such as Matlab, C programming, and excel. Keyu also has previous
engineering work experience at Shaoxing Xiangda Equipment Instillation Company. Keyu
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will act as a hydraulics and environmental engineer on this project and will be the primary
document and presentation coordinator for the group. She will oversee presentation
progress, format, and submission.

Zach Gerst: Zach is completing is fourth year as an engineering student at the University
of lowa. He will be completing his bachelor’s degree in civil engineering and a minor is
business administration this May. Following graduation, he will be continuing his
education to receive a master’s degree in structures, mechanics and materials in May of
2018. Zach has in school experience on numerous design projects including transportation,
bridge, foundation, and concrete design as well as structural design of a pavilion shelter as
a part of an eagle project he completed in 2012. Zach has work experience at H.R. Green
where he worked as a structural design engineer as well as structural analysis research at
the University of lowa. Zach will serve as a structural and transportation engineer for this
design team as well as the project manager. He will be the primary contact and coordinator
of work for the design project.

Project Introduction

The Mason City Bridge and Bikeway was introduced to the AZK design team as a part of
the Civil Engineering Senior Capstone design project. As a part of this project, a request
was sent out to several communities in lowa requesting civil engineering preliminary
design projects. In response, several communities submitted projects ranging from city
waterworks and flood mitigation design to bridge and structure design and analysis. Teams
for this design project were selected based on experience and preferences.

The Mason City design project, which is outlined in this design report, is broken up into
two major components. The first, a bridge design, involves the replacement of a 71’ span
bridge that crosses Willow Creek on the northwestern side of Mason City and a hydraulic
analysis of the creek being crossed. The existing bridge is a steel girder design that was
built in 1950 and was originally owned by Cerro Gordo County. Control of the bridge
passed down to Mason City as city limits expanded to include the road and bridge locations.
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Fgure 4.4.2: Existing Willow Creek Bridge.

When this bridge was originally designed, it was a rural bridge far outside of city limits
receiving little traffic. Due to city expansion in the past 20 to 30 years however, the bridge
has become a center for commercial and public traffic exiting Mason City on route to
Highway 18 and Interstate 35. Because of this increased heavy truck and car traffic as well
as its age, the bridge is nearing the end of its useful life and needs replacement. The new
bridge is to accommodate this traffic as well as an estimate for future traffic over the bridge
as highlighted in the design sheets attached with this design report.

Also included in this design project is the design for a bikeway connecting the northern
and western bike trail systems of Mason City. This bike trail is to begin at the intersection
of 12" St. and Harrison Ave. where an existing trail system ends, and end on Taft Ave.
near 4" St. The path of the bike trail is to cross Willow Creek and is included in the
previously mentioned bridge.
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Figure 4.4.3: Bikeway Layout



Mason City has recently expanded its sidewalk and bike trail system creating a full grid of
pedestrian travel ways across the city. They hope to further connect these systems, provide
additional travel options, and connect Kraft Foods and ASSA ABLOY Wood Doors by
sidewalk. The newly designed trail is to match existing system styles, meet ADA
requirements, and accommodate maintenance vehicle traffic.

Figure 4.4.4: Sample sign from existing Mason City Bike System

2.5. Report Outline
The following report is a comprehensive summary of all components in the design of the
Willow Creek Bridge and bike trail. The report is broken up into ten sections following
the basic timeline of the design project. These sections are then further broken up based
on the three basic components of the design project; bridge design, bikeway design, and
hydraulic analysis.

Sections one, two and three were included in the project proposal, which was submitted to
the project selection committee as a design team was selected for this project. The report
submitted assessed the initial layout of the project including design objectives,
considerations and approaches as well as the fitness of this design team to complete the
project. Sections four and five were completed shortly after AZK was approved to continue
with the design of this project. In this section, preliminary design alternatives were
introduced, detailed and assessed for each component of the project. Sections six through
seven detail the final designs for the bridge and bike trail based on design selections in the
previous sections. This includes the preliminary designs, construction work plans and cost
estimates. All design calculations and summary work is highlighted in the appendix
sections nine and ten.

Section 11l Problem Statement

3.1. Design Objectives
The proposed design project as stated in the provided RFP-05 requests the design of a bike
trail extension and multimodal bridge for the City of Mason City, IA. Work tasks include
the design of a bikeway along rural roads 12" St. and Taft Ave., which will connect to an
existing bike trail system. A 71'span bridge is to be designed to replace the existing bridge,
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which spans Willow Creek on 12" St. The new bridge is to accommodate the bikeway and
a rural road with heavy industrial traffic. Items required in the design of the bridge and
bike trail include but are not limited to:

Site locations

Construction boundaries and ROW acquisition
Existing and future utility locations

Hydraulic analysis of the stream channel

Road and bikeway alignments

Final project grading

Material lists

Cost estimates

3.2. Approaches
Outside of the connection between the bikeway and the bridge pedestrian lane, the two
components of the project as previously listed are considered completely separate in design
and construction. Because of this, the design of each section of the project was done
independently with only small consideration to the elevation, connections, preparation
between the bridge and bikeway.

The Willow Creek Bridge was designed to meet specific lowa DOT and AASHTO
regulations per state and city code. Because of this, the design of the Mason City heavily
involved referencing of the lowa DOT bridge design manual and specifications. Designs
were constructed following recommendations and requirements that made for consistency
and ease of construction. Design specifications include dimensions for the bridge
components, items to be considered in the design of replacement bridges and requirements
that needed to be met in calculations. To ease design and speed up construction the lowa
DOT project library was also used to create standard components including barrier rails
and approach slabs.

Several permits and constraints are also required in the construction of the bridge. The
major design consideration for the bridge involved the impact that construction would have
on the water flow of Willow Creek. In order to prove that no negative impact would be
created to the flood plains up or down stream of the bridge, a hydraulic analysis report was
created for this project. Other permits included flood plain permits, NPDES permit, Joint
Application, Pollution and Prevention Plan, and Traffic Control Plans, which can be found
in the appendix to this report.

The bikeway was also designed to follow lowa DOT, AASHTO, and SUDAS regulations.
These three sets of regulations, which are all correlated, were used for the design. The bike
trail layout was also based off the existing design of many miles of existing layout in Mason
City. The biggest thing that had to be considered for trails was adhering to ADA
requirements. Some other things that needed to be considered were the ROW and utilities.

One of the things that had to be researched before the design was completed was the ROW
and utilities that are presently owned in the area. The ROW and utilities can be bought or

7



3.3.

moved but could lengthen the project. Because of this, the design will need to add great
value and considerable benefits to the area. All of these were considered together to create
a bikeway to extend the trail system but also try to minimize the cost

Constraints

The design of the Willow Creek Bridge and Bikeway includes several constraints, which
have been considered in the creation and selection of design alternatives. Constraints are
measured based on the allowable amount of impact that design and construction are given
to a certain internal or external factor related to the design. These constraints can include
but are not limited to cost, space, time, design requirements, environmental and social
impacts. These constraints can play a key role in the final design selections for the project.

Constraints are ordered based on the level of importance that they play in the final design
of the project with the hardest constraints that must be fulfilled listed first followed by the
softer more easily adjusted constraints towards the end of this section. Per the request of
Mason City, several design parameters must be fulfilled in this project design. These
requirements are listed in Section 3.1 above. While these would not be considered the
hardest constraints, they are preferential to must other design components in this project.
The entirety of the design must be based around those considerations listed above.

The harder constraints primarily come from design codes, which need to be met in order
for a bridge design to be considered feasible. The Willow Creek Bridge is considered a
rural bridge meaning that design follows outlines from the lowa DOT Bridge Design
Manual. This manual does not limit but rather guides the decision making process for the
design of all bridge components. The bridge design manual states allowable design
dimensions and requirements as well as provides standards for several components of the
bridge, which can be utilized in final design. Use of standardized components make for
quicker and easier construction. Because approval of bridge construction is based on the
design manual, this would be considered a hard constrain that must be met in design.

Similarly, the bikeway design is based on SUDAS standards, lowa DOT Design Manual,
and ADA guidelines. The bikeway must comply with strict regulations to accommodate
those with disabilities as well as meet standard sidewalk requirements. These constraints
will govern sidewalk; slopes, curb designs and bikeway intersections to meet accessibility
standards for all parties. All standards for this design will be evaluated using the SUDAS
Design Manual, lowa DOT Design Manual and ADA standards guide to meet
compatibility.

The design of a new bridge across Willow Creek prompts an analysis of the water flow up
and downstream of the bridge location to determine the impact of construction on water
flow and the environment. Per lowa DOT and DNR standards, the water level for varying
flood stages is not allowed to change more than one to two inches from the existing
condition. This hard constraint prevents up and downstream drought and flooding that may
change flood zoning and affect the environment along the river. In order to minimize this
effect, design will try to match the existing bridge as closely as possible to limit flow
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changes along the river. A hydraulic analysis of the river will be conducted to determine
anticipated impacts of the project.

Currently, 12" street serves as a major rural roadway out of Mason City. This serves for
private vehicles as well as several industries, which send a large volume of truck traffic
through Mason City. Construction of the Willow Creek Bridge would greatly affect the
routing of these vehicles and will send much more traffic through the heart of Mason City.
A goal for this project is to limit closure time of the 12" street Bridge in order to reduce
the impact to these companies and the City of Mason City. This constraint influences the
bridge design and the bikeway design. Because of this, the bridge design will be based
around a rapid build construction concept. Alternatives for consideration will include pre-
fabrication of major components of the new bridge. The bikeway alternatives were planned
to not affect the 12" street current ROW in many places along the path. This design
alternative for the bikeway could only affect 12™" St during the bridge construction and not
require more time. Construction concepts will also be altered in an effort to reduce
construction time. While timing is important, it is not considered vital to this design
project, therefore, this would be considered a soft constraint.

Although not mentioned in the RFP put forth by the City of Mason City, cost is another
constraint in any design project. In order for this to be considered a viable project, the
design of the bridge must not only meet the constraints and requirements previously listed
but do so in as economically of a way as possible. Bridge components and ROW
acquisition will play the biggest roles in this cost analysis. Optimizing these designs will
be a large consideration in the selection of design alternatives.

Challenges

Even though this project does not allow for a large amount of variance, there are still a few
challenges. The first major challenge is that the bridge needs to be built in a timely manner
and faster than other projects. This bridge serves as a main route to multiple factories in
the City of Mason City. When the bridge is out it will cause congestion on the other city
routes to the local freeway. This challenge plays into several of the constraints listed in
the previous section. A balance must be found between the city design requirements,
construction methods and materials that might reduce project timing, and the cost of the
final project. Finding the right balance between these constraints and preferences will be
one of the bigger challenges for this project.

Another challenge is that the bridge and bikeway may cause resistance with the purchase
of local Right of Way. The current suggestions for the placement of the bikeway travels
through several agricultural, industrial and private properties. While a goal for this project
will be to minimize the amount of ROW acquisition, purchase of some private property
may be inevitable. This accusation of property will take time depending on the willingness
of the local landowners.

Lastly, is the bridge impacts on the flood plain, creek, and local environment. The bridge

will need to be expanded and depending on the local species, this may cause problems with
the environment. Altering the bridge cross section may also create flow issues up and
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3.5.

downstream of the bridge. The construction of piers in the waterway may not be possible.
The bridge should be a similar size to the previous bridge to avoid affecting the flood plain
and creek width.

Societal Impacts

Community: Once the project begins operating, it will create a number of jobs for residents
of Mason City. Money used for construction can boost household income. In addition, our
project is designed to connect the bike trail from Taft and 12th (north side) to Van Buren
over path bridge, which is paralleling an existing rural road. It will give community
residents one more option of trip mode and links the local businesses along this route.
People can do some exercises in this additional outdoor recreation area. Community
cohesion will be fostered due to the convenient transportation.

Traffic: A multimodal bridge is required in the project. Construction processes may cause
some inconvenience to local residents. People will be unable to use the bridge as usual and
will be rerouted when exiting town to the west. In order to complete this project, 12th street
will be fully cut off at the bridge, which may require people to reschedule their travel routes
of entering and exiting Mason City during construction process. This puts an extra stress
on other travel routes and will cause added congestion during the duration of the project.

Environment: The main function of the bridge required in the project is moving traffic.
Therefore, industrial traffic will become more frequent after the project is completed.
Along with the increasing of traffic flow, noise and air pollution problems will affect the
life quality of community residents to some extent. In addition, stream flow will be
changed by bridge construction and might influence the diversity of water system.
Backwater will be produced by changing the abutment dimension after construction. Also,
some countermeasures should be applied for scour protection.

Economy: Generally, economically developed regions have great transportation networks.
Mature traffic network is the necessary standard to develop a community. Connecting bike
trail and improving bridge will be helpful to the development of those surrounding
companies. They can raise working efficiency in material scheduling and conveying in
both community and industry. This will encourage community and job growth. This great
traffic network will make residents more willing to go other place for shopping, dining,
and entertainment activities. Obviously, it can stimulate the consumptions and promote an
economic growth. In the short run of construction however, a burden can be placed on the
companies that rely on this network. Rerouting supply chains through Mason City will
take time and create congestion. It is for this reason that the project must be completed in
a timely manner.

General Public: As we know, tax is based on local economic development. The greater
transportation network will take greater income and business growth to this location.
Moreover, the greater income and business growth will increase local tax. Government
revenues will be raise with increased living standards and consumer spending. After
construction is complete, government still need to consider bridge safety and maintenance

10



to maintain the longevity of the bridge. Bridge construction and maintenance will need to
be considered in the future planning of this bridge.

Section 111 Preliminary Development of Alternative Solutions

4.1. Bridge Superstructure Design Alternatives

All alternatives generated for the design of the Willow Creek Bridge were based around
the constraints listed in Section 3.3. Because the bridge construction is the will cause the
closure of 12" street, a highly trafficked rural road, all time constraints and most of the cost
constraints have been considered in this component of project design. In order to reduce
construction time, design alternatives for the bridge structure was modeled after the
Missouri DOTs Safe and Sound Bridge Project. This project, which launched in 2008
sought to replace or repair over 800 bridges over the period of 4 years. Over its lifetime,
the project averaged a 42-day bridge construction timeline with its shortest project taking
only 22 days to complete. The majority of these projects utilized pre-fabricated
components and an optimized work schedule. More information about the Safe and Sound
Project can be found in the appendix section of this report.

The primary variable component in the bridge superstructure construction is the beam-slab
system used. Several alternative designs have been sited in rapid-build construction in
both the Missouri and lowa DOT. The first such system is a pre-cast concrete slab as seen
in Figure 4.1.1 below. The City of Mason City has experience with this style of bridge as
they recently replaced an in town bridge with this system.

.

o i i 3
Figure 4.1.1: Pre-cast Concrete Slab Bridge Concept

In this system, 4-foot wide concrete panels that span the length of the bridge are designed
and cast prior to bridge construction. Due to its makeup, concrete slab bridges are limited
to 40-foot or shorter spans meaning that for the Willow Creek Bridge, an additional pier
would need to be constructed to support the deck. Pre-stressing of slab members to
generate tensile bending strength in concrete members. This system utilizes short span
lengths and concrete as a cheaper material to minimize costs in the structure.

A second design alternative utilizing similar methods to that of pre-cast slab bridges is a
pre-stressed concrete beam. Similar to the previously listed concrete slab bridges, these
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beams utilize pre-stressed steel cables to generate tensile strength. Large steel cables are
placed under high tension near the bottom face of the beam before concrete is poured
around them. Once the concrete is hardened and bonded to the tension cables, the tension
is released creating compression in the beams tension face before prior to loading. Once
the beams are placed on the bridge, this compression is canceled out by the tension caused
due to the load in the bridge.

Figure 4.1.2: Pre-stressed Concrete Bridge Beams Concept

Because beams can be much deeper than deck slabs, the pre-stressed cables can generate
higher strength in the beam. This means that pre-stressed concrete beams have a much
longer span length meaning no additional piers would be necessary at the bridge mid-span.
Concrete slab bridges tend to be limited by their weight however meaning this design is
mostly used for short to medium span bridges. Beams are formed by fabricators offsite to
limit construction time. Once beams are placed, a concrete deck is poured over the top to
create the roadway surface.

Pre-Fabricated Steel Plate Girders are another alternative that is commonly used in bridge
construction. This alternative matches the existing Willow Creek Bridge and many others
in Mason City. Like pre-stressed beams listed above, plate girders can be fabricated off-
site, and shipped for construction. Once placed, deck forms would be placed and a concrete
slab would be poured over the steel girders.

ok

—
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Figure 4.1.3: Steel Plate Girder Bridge Concept
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Steel plate girders are constructed by welding three steel plates together to form an I-shaped
beam. The top and bottom plates provide the bending strength for the bridge while the
center plate gives shear support. By varying the depth and thickness of each of these plates,
higher strength and longer bridge lengths can be achieved. Due to its higher strength, less
material is required than concrete beams making this alternative optimal for lighter, longer
bridges. Once concert for this style of bridge however is the weather of exposed steel over
time, which adds to maintenance costs for the bridge.

In reviewing the Missouri Safe and Sound Bridge Concept, another more recent beam pre-
fabricated bridge beam type was found. Hybrid Composite Beams or HCBs, are a new
design concept that utilizes optimization of materials to increase design strength and reduce
material costs. Like pre-stressed concrete beams, HCB’s gain strength through pre-
tensioned steel chords and compressive concrete. They are constructed with rows of steel
reinforcement in the tension face of the beam, an internal concrete arch to optimize
material/strength properties, and a fiber reinforced shell to reduce weathering. HCB’s are
ship hollow and filled with concrete on site, making shipping and placement cheaper and
easier. This type of beam is mostly found on the east coast where weathering from seawater
is a large factor but was tested in several bridges as a part of Missouri’s Safe and Sound
Project.

Figure 4.1.4: Hybrid Composite Beam Concept

4.2. Bridge Substructure Design Alternatives
The bridge substructure follows the same rapid build concept as the superstructure.
Because the substructure of the bridge must be built before further construction can take
place, it is critical that this component of construction be done in a timely manner.
Alternatives were selected based on previously approved designs recommended by the
lowa DOT. The two alternatives reviewed for this bridge component include mechanically
stabilized abutments and pile bent abutments.

Mechanically Stabilized Abutments and geosynthetically-reinforced soil are constructed
by excavating several feet below the road surface at the bridge abutment. Tensile
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reinforcement fabric is layered between layers of highly compact soil and tied back away
from the abutment wall. Compression from the roadway and soil above the fabric layers
holds that fabric in place. Lateral earth pressures caused by the soil attempting to see away
from the roadway create tension in the fabric layers, which maintain the form of the
abutment. This reduces both horizontal and vertical settlement of soil layers and creates
an integral connection between bridge settlement and approach settlement reducing the
“bump” that you feel when driving over a bridge. Typical mechanically stabilized
abutments can be constructed in as little as three weeks and are generally cheaper than
other abutment alternatives.

facing panels
General backfill

MSE
block (select backfill)

Reinforcements

Levelling course

Figure 4.2.1: Mechanically Stabilized Retaining Wall Concept

Pile Bent Abutments are a more standard bridge construction method that has also been
sited in rapid build bridge projects. This abutment system would match the current
abutment at the Willow Creek Bridge Site. In this method, steel H-piles are driven into the
ground at each abutment. The soil friction and point forces from these steel piles create
vertical support for the structure above. A large concrete block is placed on top of these
driven piles to create a connection between the bridge foundation and the bridge
superstructure. Steel piles can be driven relatively quickly and when coupled with pre-cast
foundation pile caps can provide a quick solution to the foundation design for a bridge
structure.

Bridge deck Guardrail (or safety wall)

Approach slaby
PP o

Pile capy —— Header —

Slaping Wing wall
abutment

Pler
: T Low steel
« tor bent)

Vertical =7

abutment

Streambed

I\

Pile cap —rd

\

Piles
el

»

Spread footer

14



Figure 4.2.2: Pile Bent Abutment Concept

4.3. Bikeway Layout Alternatives
Multiple bikeway layouts were designed that adhered to constraints in Section 3.3. The
constraints that involved the designed code had to be used for the layouts. These design
codes did not limit the design alternatives considerably because of the flat nature of Mason
City and surrounding areas. This allowed for more consideration for the other constraints
since the design codes will not have any conflicts for all the designs. Constraints that were
looked into further were the build time, cost, and ROW that will be required.

The layouts will be broken into three sections; North Taft Ave., River Crossing, and 12th
St. to Mason City. The first section of the layout involves the South section of North Taft
Ave. that will connect to the newly placed bike path that ends at 4th St NW. The path from
North Taft Ave. to 12th St. will follow the current alignment that runs on N Taft St shown
in Figure 4.3.1. The green line is the existing bike path and the white line is the new path.

"
Figure 4.3.1: Existing path and new alignment

The alternatives in this section start closer to the South section of North Taft and the 12%"
St alignment. Alternate 1 in red would follow the current trajectory of the path and cross
12" St. Alternate 1 was created because of its simplicity and follows a traditional sidewalk
path. Alternate 2 in blue would veer off and cross 12" St to further East of the intersection.
The second design was made to bring the bikeway away from the busy intersection and the
many utilities in the area.
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Figure 4.3.2: Section 1 Layout at road intersection

The second section involves the path across 12th St. to the north of Taft Ave. There were
three alternatives for this section. The first alternative in light blue would run along 12th
St. and be on the shoulder of the street. This reduces the amount of fill and ROW that
would be required for this section. Alternate two is the orange path that runs offset of 12th
St. and joins in with the bridge and then veers off after the bridge to connect to N Taft St.
This layout will reduce the possible collision with bikers and pedestrians. Lastly, is the
alternative three in green, which follows the beginning of the other two alternatives but
veer off later down 12th St. This design uses advantages from both of the other alternatives.

Figure 4.3.3: Section 2 crossing Willow Creek

Lastly, is the third segment of the bike path that runs from the North section of N Taft Ave.
to N Harrison Ave. There were no alternative layouts made for this section. This path
would be to the North of the utilities on 12" St. the entire run of the path shown in Figure
4.3.3 and 4.3.4. Alternatives south of the utilities would require nearly 0.82 miles of
culverts to be added in the existing ditches which would be a complete overhaul of the that
area. Being north of the utilities requires minimal work with the given layout of the land.
When the path enters the city, it will stay on the North Side of the Street. There is currently
a grass offset from the road in this area. If the path were moved to the South side many
trees and yards would be completely gone. Because of this, the path cross at the last
possible point at Harrison Ave where the current path exists.
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Figure 4.3.3: Section 3 along 12" St.

4.4. Bikeway Design Alternatives
The design alternatives were limited because of constraints by the required manuals in
Section 3.3 and the current design of the Mason City Bikeways. The alternatives that have
to still be considered are the path materials, cross sections, and the merging path along the
current pavement.

The path materials will be similar to the current paths around the city which is Asphalt.
The depth of the pavement has to be at least 5 inches but could be increased because of
use. The crosswalks will be concrete similar to the cities and can have a detectable warning
of rubber, cast iron, or formable mold into the concrete. The rubber ones are the easiest to
replace to follow ADA standards. The cast iron ones will hold up to natural conditions and
plows the best. The detectable warnings into the concrete would require no additional
materials.

Figu'i"e 4.4.1: Detectable 'érhi'ngs :

The cross sections of the pavements also have a range of how they can be designed. The
cross slope for the path itself should have a target of 1.5% and a maximum slope of 2%.
The bike path requirements for the pavement width is a minimum of 10ft with a clearance
of 2 ft beyond that. The pavement width could be expanded for use. The running slope of
the bikeway has to be less than 5% or follow the current slope of the roadway. Lastly, the
grade from the ground to the bikeway requires a guardrail after certain slopes to drops are
met. The ranges that require a guardrail are shown in Figure 4.4.2.
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Figure 4.4.2: Guard Rail Protection

Lastly, if the path runs along the street so that it is in the shoulder additional alternatives
will have to be made. The first alternative is to have nothing separating the pedestrian and
the driver. This would be dangerous but be the cheapest solution. The next design
alternative is a rumble strip or curb separating traffic from pedestrians. By having this the
driver may become aware of the pedestrians but would not stop a stray vehicle. One more
option is a barrier between the person and traffic. The different options for this are a cable
barrier, cable rail, or a concrete barrier. All of these provide different resistant depending
on the speed of the cars.

Hydraulic Considerations

The lowa DOT and DNR require that a hydraulic analysis be conducted whenever new
structures cross waterways. The goal of these analyses is to prove that there will be limited
environmental and social impacts by project design and construction. As a part of this, the
measurements of freeboard, backwater and scour changes needed to be measured between
the old bridge and the new one. Freeboard is the measured distance between the top of
water flow at flood stage, and the bottom of the bridge. This is a concern when water levels
rise so high that they potentially overtop or wash out the bridge. Backwater is a
measurement of the flood elevation of water upstream of the bridge. If this measurement
changes too drastically, it can have a significant impact on flood zoning and flood damage
during heavy rains. Scour impacts the base of the bridge foundations. When fast moving
water hits these abutments, hydrodynamic forces can rut out soil sediments and degrade
the foundations of the bridge. A comprehensive hydraulic report measuring all of these
components can be found in the appendix section of this report.
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Section V Selection Process

5.1. Bridge Design Selection

As the bridge is one of the major components to this design project, a lot of consideration
needed to go into each aspect of the project, weighing the pros and cons of part of the
bridge structure. The primary goals for the design of this bridge were to reduce
construction time and meet requirements set forth in the RFP for this project while
minimizing costs when possible. In an effort to ease construction, standard designs and
components were selected whenever possible for onsite construction to ensure quality and
speed of construction.

The bridge cross section governed a major portion of the selection process for this bridge.
Before selections could be made, a general layout of the bridge needed to be made to
determine the size and quantity of bridge super and substructure components needed for
design. Through this process, it was determined that a 40’ wide bridge with two 13’ lanes
and a 10’ pedestrian lane would be necessary to meet the RFP requirements. In order to
limit the impact of the new bridge on the hydrology of the river, our project team also
decided that a single span bridge that could match the existing river cross section would be
most appropriate in this design.

2' BARRIER 2' BARRIER
AN 13 DESIGN LANE 13 DESIGN LANE /10" PED.LANE
% 2%
[  — —1 |

Figure 5.1.1: Design Bridge Cross-Section

Because of the preferred cross section, the pre-cast concrete deck was eliminated from the
alternative decision pool. For shorter span bridges such as the Willow Creek Bridge,
concrete beams are preferred over steel ones as they have a more efficient cost at these
lengths. With the final decision between pre-stressed concrete beams and HCBs, several
items were considered.

Pre-cast concrete beams have been in use for much longer than HCB beams and are readily
compliant with lowa DOT standards. The beams utilize cheap materials and optimization
of material qualities by design. The design of pre-stressed concrete beams follow a
standard set of design plans which can be easily fit to this project and are fabricated in
several places throughout the United States. Concrete beams are easily transported and
placed onsite and are an ideal solution in rapid bridge construction. Based on preliminary
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estimates, the concrete beams for a 71’ span bridge would cost around $80,000 for
fabrication, transportation and construction.

Hybrid composite beams act very similar to concrete beams. HCBs utilize material
properties of concrete and steel to optimize the cost of construction and beam design.
Using basic design optimization theory, HCBs eliminate unnecessary concrete in a beam
structure by using low cost, lightweight filler foam to create a compression arch to resist
loads of the bridge. Beams are shipped to the site empty and filled with concrete after
placement eliminating the need for large equipment in the construction process. The final
bridge beams weigh one tenth that of concrete beams.

The lightweight design reduces the cost of shipping, placement and foundation designs for
the bridge. This design also reduces the carbon footprint of construction by reducing the
amount of concrete necessary in design. Due to the protective fiber polymer shell, these
beams are better resistant to weathering and have a design life of over 100 years. Based
on data from other HCB projects, the beams for a typical bridge project would cost
$220,000.

After conducting research on the pros and cons of each beam, a report was submitted to
the engineering office at Mason City to make the final decision. Mark Rahm and Steve
Olney reviewed the reports and decided that they would like to see a design specification
for an HCB bridge. Despite the cost differences of the new concept beam, efficient
construction and material methods as well as the idea of a new concept bridge favored the
hybrid composite beams. Because HCBs are 90% lighter than concrete beams, costs for
foundation design could be reduced saving money in other portions of the design. It was
decided that the benefits for the HCB beam would outweigh the costs and that the Willow
Creek Bridge would be a good location to pioneer the hybrid composite beam in the state
of lowa.

The substructure for the bridge was processed in a similar way. Both of the alternatives
listed were assessed based on applicability and benefits. After reviewing each option a
second submission was made to Mason City for consideration. Based on their experience
in past projects and our understanding of foundations, the pile bent design was selected for
the construction of this project. It was decided that this construction method could be done
in the timeliest manor by using pre-cast members and was most appropriate for this
particular project. Pile bent pile caps work well in conjunction with a retaining wall
system, which would need to be designed for the cross-section of this bridge. This system
also matches the existing design, limiting the cross-section changes for the river.

Other components for the bridge were selected based on standard plans from the lowa DOT
design manual. Barrier and separation rails match 1028A standard sheets and meet design
manual requirements. The pedestrian rail and additional barrier rail details come from
standard design sheets 1028SA and 1029C. In order to further speed up construction, it
was determined that the wing wall for the bridge would be separate from the retaining wall
abutment. This design also follows DOT standards 2110.
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5.2. Bikeway Design Selection
After looking at the possible design and layout alternatives, the final bikeway design was
selected based on DOT and ADA limitations and in an effort to reduce costs in design of
the project. As with the alternative design process, the selections were broken into three
sections based on locations of potential routes for the bikeway.

Section 1 of the bikeway will tie in to the existing bike system where it ends at the
intersection of 4™ St. and Taft Ave. This bike path will continue along the same trajectory
as the existing path, running parallel to the road with an offset of 50” feet from the Taft
Ave. centerline. The offset was selected keep the bikeway out of the existing ditch in an
effort to limit grading and earthwork for the project. The primary selection for this length
of the bikeway was the intersection of Taft Ave. and 12" St. For this, it was decided that
the bikeway should be offset further form the intersection for two reasons. The first was
for the safety of the pedestrians looking to cross 12" St. on the bike path. Because of the
nature of the intersection, turning vehicles are focused on approaching traffic on the left
and will take less notice to pedestrians. To alleviate this risk, the trail was set further from
the intersection giving pedestrians and traffic more time to react to the situation.

Another benefit to this that it will take the construction away from the intersection. If the
path runs parallel to the street the storm drain and utilities would have to be moved and
redesigned. The storm drain would need to modifications below the street and a T joint
would have had to be added where the Taft avenue ditch meets the connecting culvert at
12" St. There also are two to three power lines that would have to be moved in the area.
This would require a significant amount of work and a longer construction schedule. The
construction of the bikeway can now be done on its own timeline and the work could be
done mostly in the ROW instead of the street.

Section 2 represents the stent of the bikeway between the north and south branch of Taft
Ave. parallel to 12" St. The bikeway in this section will be immediately adjacent to the
roadway starting west of the Willow Creek Bridge. The path will tie into the bridge as
shown in the bridge design plans and continue on the road shoulder until Station 34+00.00
where it offsets to 50 feet from the centerline of 121" St. The section that is along the road
will have a concrete barrier in between the sidewalk and road for the safety of pedestrians.
This was safer and cheaper than other barrier rail options and required significantly less
earthwork than a trail offset. This reduces the fill, removal of trees, and the required ROW
purchasing while providing an efficient bike path.

Lastly, is section 3 joining the trail on 12" St. from N Taft Ave to Harrison Ave. There
weren't many alternatives made for this design because of the lack of constraints. The path
is designed to be North of the utilities to keep the current ditch and not require the current
utilities to be moved. The path along this section was very flat reducing a small amount of
cut and fill. A few things that will be needed on this section that aren't required for the
other sections are 20 ft offsets at the driveways. A requirement of bike paths is a 20 ft
paved driveway before and after the crossing of the bike path to reduce the gravel on the
bike path. There were three driveways that will require this starting after ASSA ABLOY
Wood Doors. Once the path enters the city there is currently a narrow region where the
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bike path can be placed. The path will be almost adjacent to the road similar to before.
There were multiple utilities lines on both sides that will need to be two feet away from the
path so there will be a slight weave to the path. If the path was more offset there would be
utilities that needed to be removed and the Kraft Foods current fence and parking lot would
have to be removed. Even though the path is still very close to the road a concrete barrier
rail will not be needed because of the slower traffic of the city and the existing curb which
will deter cars from running off the road. This design provides the smallest impact to the
area while reducing cost.
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Figure 5.2.1: Crossing at Unpaved Surface
Section VI Final Design Details

6.1. Bridge Superstructure Design Details
The final superstructure design consists of several components that make up the overall
structure that spans across Willow Creek. All calculations and design specifications were
completed in accordance with the lowa DOT Design Manual and AASHTO regulations.
A summary of the final designs for the bridge superstructure is found in this section while
supporting design sheets and calculations are located in the appendix section of this design
report.

Based on AASHTO specification [AASHTO-LRFD 9.7.1.1], the concrete deck is 8 inches
thick with two layers of transverse and longitudinal rebar reinforcement. The deck will be
formed using high performance 4ksi concrete. Loading of the deck is to include the weight
of concrete plus a 20 psf integral wearing surface. The concrete deck will be placed as a
single cast in place unit spanning the entire length and width of the bridge. As pictured in
Figure 5.1.1, the pedestrian walkway will be at the same elevation as the rest of the bridge
deck. Per regulation, a 2.0% transverse slope will be formed into the deck angling away
from the center of the roadway. Specific deck details can be found on Design Sheet V5.

The Willow Creek Bridge will require a barrier rail, a separation rail, and a pedestrian rail.
Based on selection criteria from Figure 5.8.1.2.1 of the lowa DOT Bridge Design manual,
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6.2.

this bridge meets but does not exceed the requirements for a 34” TL-4 barrier rail. In order
to minimize the design requirements and ease construction, standard barrier rail cross-
sections were selected for this project. The barrier rail and separation rail are to be
matching cast-in-place F shaped rails following detail sheet 1028A from the lowa DOT
archives. An additional steel railing is to be attached to the top of the railing on both sides
to further protect pedestrians and bikers as shown in detail standard sheet 1029C.

Both the separation rail and the pedestrian rail are designed in accordance with lowa DOT
section 5.8.1.2.3. This sets the requirements for the height of the rails when bikers and
pedestrians are present on the sidewalk. Per the AASHTO and DOT standards, a 72”
pedestrian rail is to protect the sidewalk from the edge of the bridge. This section is to be
a chain link fence similar to the recent Mason City bridge project and will match lowa
DOT standard sheet 1029C.

Based on the selections from Section 5, the bridge beams are to be hybrid composite beams.
Because there is no set standard in the lowa DOT Bridge Design Manual for this style of
beam, requirements were assessed for the pre-stressed concrete beam as these two beams
have very similar design principles. Design guides from Hillman Composite Beam
Company, which can be found in the appendix section, a design configuration using 10
HCB beams was selected for this project. The beams selected include an integral bridge
deck form allowing rapid construction of the bridge deck once beams are placed.

Having selected designs for the top components of the superstructure, dead and live loads
were tabulated for the bridge. A robot analysis was conducted to determine the line loads
for an HL-93 truck per AASHTO requirements and added to the component loads of the
bridge. Having the final design loads for the bridge, an average line load was determined
for each beam on the bridge. In consulting with John Hillman at Hillman Composite
Beams, a 36” deep beam was selected for this bridge based on loads and span. Further
specifications for the design of these beams will be available when an order for the final
design of the bridge is requested.

Bridge Substructure Design Details

Like the existing bridge crossing Willow Creek, there will be a sharp drop in elevation at
the abutments. This will be facilitated by the design of a retaining wall at the end of each
abutment. In order to create a rapid design solution for the bridge project, the retaining
wall is to act as a bearing point for the beams that span across the bridge. The retaining
wall will sit on top of pile cap, which is placed below ground elevation. The pile cap by
ground pressures on a series of H piles driven into the soil below.

For this design, the weight of the superstructure plus the estimated weight of the retaining
wall and pile cap were distributed to nine steel piles. Based on the preference of the lowa
DOT, steel piles are to be HP 10x57 for this stile of bridge. Using nearby well drilling data
for soil calculations, the foundation is designed to have 9-60 foot H piles at each abutment.
The outside piles are to be skewed as shown in design sheet V4.
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6.3.

The concrete pile cap, which is to sit on top of the steel piles, will be pre-cast. This cap
will be 44 feet long, 3’ wide and 3’ deep matching details set out in lowa DOT Bridge
Design Manual Section 6. There will be a whole cutout lined with corrugated steel pipe
for each steep pile to be fitted in during placement. Once the pile cap is placed, quick high
strength concrete will be placed in the holes and allowed to harden and create a bond
between the pile cap and the steel piles.

Once the pile cap has been placed, a retaining/bearing wall will be placed over the
foundation. This structure will also be pre-cast and will be connected to the pile cap
through rebar dowels and slick concrete applied between the cap and the wall before
placement. Dimensions for the retaining wall are found in the design sheets for the
foundation in the back of this design report.

Having the foundation in place, the hybrid composite beams are to be placed on
87x22”x1/2” laminated neoprene bearing pads surrounded by a rubber filler joint cover.
Rebar connections directly into the HCB and an integral concrete abutment will attach the
bridge to the foundation wall. An approach slab will be separated from the bridge by an
expansion joint and will follow lowa DOT standard detail BR-201.

Due to the elevation of the surrounding riverbed and roadway, a wing wall is required in
this construction project. Typically, this wing wall would be integrally cast with the
retaining wall and bridge abutment however, in order to speed construction; this component
will be built separate from the cast-in-place unit. This takes the wing wall out of the
timeline for the completion of the project. Similar to the existing wing wall, this design
will skew at a 45-degree angle away from the roadway for 10’ until lower and upper
elevations match.

Bikeway Design Details

The bikeway was designed according to SUDAS, the lowa DOT Design Manual, and
ADA requirements. The path will be 10 ft. wide with two shoulders to create a 2 ft
clearance and 6 in. thick pavement. The 6 in pavement will be used instead of the 5 in
pavement for the entire bike path throughout the project. This is because of the use of
vehicles on the paths to clean and maintain them. The slope of the path will have a running
slope that is no greater than 5% and a cross slope of 1.5% to adhere to ADA guidelines. A
4:1 slope will also be used from the shoulder to the existing ground. Using this slope no
handrails will be required along the path. When the bikeway meets the street there will be
a 4' by 10" concrete curb ramp with cast iron detectable warning. Cast iron was chosen
because of the wear and tear that would happen from the plows on the sidewalks.

Two culverts were need along the project. The locations of these culverts were at stations
00+50, 26+00. The culvert at 00+50 was designed using the rational method. The other
culvert could not be designed using the rational method because of the land cover. Culvert
1 located at 00+50 and had an area of 45 acres. This pipe will be 38 ft. in length and need
to be two feet in diameter. Rip rap will need to be placed in this area after the bike path is
added. The area currently has vegetation which will be removed and the grade of the bike
path will make two flows of water into a very confined space. Culvert 2 will be placed at
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station 26+00. This culvert has a significantly higher flow and area of culvert 1. Because
of the larger area the SCS method was used to calculate the culvert size. This culvert will
need to be 40 inches in diameter and be 20 ft. long. During the size visit this area had
running water and could affect the build timeline depending on the current weather
conditions. No culverts will be needed in near the Kraft Jello plant because of the
preexisting storm sewer conditions and the flat land. The path was designed to have a
smaller profile in this area for that reason.

Hydraulic Analysis

The hydraulic analysis is based on the direction of LRFD (Load Resistance Factor Design)
Bridge Design Manual from lowa DOT. The purpose of this hydraulic analysis is to prevent
the potential damage due to the change of bridge structure after construction in the future.
River channel information of Willow Creek to predict the water flow condition for the 50-
year, 100-year, 200-year, and 500-year flood through the channel from upstream to
downstream of the bridge was collected from Stream Stat. The change in the abutments
and bridge will result in a change in river flow dimensions. Therefore, scour protection,
freeboard and backwater need to be considered in analysis.

Stream Stat as a USGS web based program has been used to get the drainage area, stream
channel information and a number of statistics for peak-flow in different flood duration.
This data was run through a HEC-RAS analysis program. For this analysis importing
geometry data from AutoCAD civil 3D was collected with a complete existing channel and
cross section drawing by using contour lines and approximated bridge design. Output
analysis showed the changes in water elevation and flooding before and after construction.

According to the analysis results got from HEC-RAS program, backwater exactly met the
requirement of the lowa DNR, which is the maximum change of water surface elevation
upstream of the bridge at the 100-year flood level should less than 1 foot . This change is
limited to 9 inches. Using excel to do a comparison, it is very clear that even for 500-year
flooding, the water surface elevation only has a 0.7 feet difference from before to after
construction, about 149.06 feet away from the bridge location.

For freeboard, the distance between the water surface and the bottom of the bridge, the
requirement is also based on the guidance of flood plain management from lowa DNR .
This guidance points out that the minimum vertical distance between the bottom of the
superstructure and Q50 is 3 feet for replacement bridges and road embankments. In initial
analysis, the freeboard was only 0.6 feet after construction. This meant the proposed design
need to be modified. Therefore, the superstructure of bridge will be move up 3 feet from
the existing design.

The last and the most important part of hydraulic analysis is scour protection. For this
Bridge and Bikeway project, guided banks are one of the most common countermeasure
that are used to prevent the scour damage result from the stream flow. Riprap is required
to be placed 2 feet deep at the point of scour around the bridge. Based on FHWA
calculations, the maximum scour depth is 6.24 feet. In order to protect against larger
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flooding the riprap apron will extend a distance of 6.5 feet from the edge of the abutment.
Riprap boulder sizing will be approximately dso of 16”.

Section VIl Cost and Construction Estimates

7.1. Construction Work Plan
The construction work plan was broken into two schedules for the bikeway and the bridge.
This was done as only the bridge construction is impacts traffic closure of 12" St.
Estimates were made based on past experience with construction projects and referencing
of previous lowa DOT projects. The projected length for the bikeway is 5 weeks as shown
in Figure 7.1.1. The bridge should take about 7 weeks to complete based on the work plan
shown in Figure 7.1.2.

Bikeway Construction Schedule

Task:

Clearing and Grubbing
Grading

Culvert Placement
Asphalt Paving
Concrete Approaches
Landscaping

Week 5

Signage
Figure 7.1.1: Bikeway Schedule
Bridge Construction Schedule
Task: Week 1 [ Week 2 [ Week 3 | Week 4 [ Week 5 [ Week 6 [ Week 7
Mobilization
Initial Traffic Control/Stationing

Bridge Removal

Class 20 Excavation
Pile Driving

Foundation Placement
Riprap Placement
Beam Placement

Deck Placement
Barrier/Separation Rails
Wingwall Place ment _
Approach Slab Pavement
Grading

Pavement Line/Signage
Removal of Traffic Control

Figure 7.1.2: Bridge Construction Schedule

One of the focuses of this project was reducing the closure of the road. The bikeway and
bridge were planned to be built during two different periods. Knowing this a few things
could be done during the bridge schedule from the bikeway schedule to limit the closure.
All work after 12! St to North Taft Ave should be done during the bridge construction
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schedule. This work would consist of grading on the North side of 12" St, paving the new
built up section, and the placing of the barrier rail. This should all be done during the
bridge build when the road is already closed. The culvert could also be placed on the South
side of 12" St before final grading. Every other aspect of the bikeway will not be in that
critical area.

As the goal for bridge construction is rapid construction, specific detail must be given to
the design of this construction plan. Based on the experiences from the Missouri DOT
Safe and Sound bridge project, our goal was to create a time schedule that would allow for
completion in under 50 days. The mobilization, stationing, and bridge removal time
estimates were based on previous projects. These processes can occur simultaneously.
Once the bridge is partially removed, the goal is to target work on one abutment and follow
with the second abutment in series throughout the foundation design (ie: once pile driving
is done on one abutment, it is started on the other).

Once piles are driven for the new bridges, the pile caps are placed. Using quick high
strength concrete to create the connection between the cap and the piles, the foundation
base will need to set for about two days before further work can be done. Doweling
reinforcement and a cement mortar are used to create the bond between the pile cap and
the retaining wall. Once the retaining wall is set, the wing wall, riprap and final grading
for the abutment can be completed.

Once both abutments are in place work on the superstructure of the bridge may begin.
HCBs can be set and filled with concrete in a day. Once this is done, two days are needed
for the concrete to harden before deck work can be done. Because the bridge beams utilize
integral deck forms, less work is required in creating the concrete bridge deck speeding
construction.

After the deck is placed, the remainder of the bridge construction components can be
completed in parallel. Tentatively the construction schedule aims for a 50 day completion
time but the goal would be finished sooner than that.

Material Estimates

The estimates of materials required to complete this project are based on the preliminary
design information from the design sheets and appendix notes. Estimates were
approximated for each component of the project based on approximate sizing and material
usage for similar projects that were reviewed. The table below shows a breakdown of
material estimates for the construction of the bridge and bikeway. A further breakdown of
each material and each component of the project can be found in the appendix and design
sheets.
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MATERIAL COST SUMMARY
MATERIAL UNIT QUANTITY UNIT COST TOTAL COST
CONCRETE CU. YDS, 269.6 110.00 29650.94
STRUCTURAL CONCRETE CU. YDS, 191.5 600.00 114884.40
ASPHALT CU. YDS, 1302.34 74.00 96373.16
EPOXY COATED REBAR LBS. 95902 1.07 102615.14
STAINLESS STEEL REBAR LBS. 4620 1.25 5775.00
STEEL PIPE HANDRAIL LIN. FT. 150 25.00 3750.00
COMPOSITE BEAM LIN. FT. 666 350.00 233100.00
HP PILE LIN. FT. 1104 38.00 41952.00
BRG. 8" RIPRAP TONS 90 50.00 4500.00
BRG. ENGR. FABRIC SQ. FT. 350 4.00 1400.00
BRG. BACKFILL MAT. CU. YDS, 150 15.00 2250.00
PED RAIL. CHAINLINK FENCE | LIN. FT. 79 70.00 5530.00
PED. TRAC. PADS -- 16 25.00 400.00
PED. CROSSWALK SIGN -- 6 100.00 600.00
PED. STOP SIGN - 16 20.00 320.00
MASON CITY BIKE SIGN - 3 20.00 60.00
PED. TRAIL CUT CU. YDS, 5870 8.00 46960.00
PED. TRAIL FILL CU. YDS, 7254 10.00 72540.00
36" CULVERT -- 40 105.00 4200.00
18" CULVERT -- 40 40.00 1600.00
8" CULVERT -- 84 20.00 1680.00
GUARD RAIL END TERMINAL - 2 2250.00 4500.00
REVETMENT, CLASS B TONS 75.6 45.00 3402.00
ROW ACQUISITION - 20000.00
COST OF MATERIALS 798042.64
SERVICE COST SUMMARY
ITEM UNIT QUANTITY UNIT COST TOTAL COST
CLASS 10, EXCAVATION CU. YDS, 150 25.00 3750.00
REMOVAL OF EXISTING BRIDGE| LUMP 1 50000.00 50000.00
SAFETY CLOSURE LUMP 1 2500.00 2500.00
MOBILIZATION LUMP 1 10000.00 10000.00
SEEDING AND FERTILIZING ACRE 50 2.50 125.00
SILT FENCE LF 900 3.75 3375.00
SEDIMENT CONTROL LUMP 1 500.00 500.00
CLEARING AND GRUBBING ACRE 5 1000.00 5000.00
GRANULAR SHOULDER SQ. FT. 240 4.00 960.00
BANK SHAPING SQ. YDS. 50 24.00 1200.00
PAVEMENT REMOVAL LUMP 2 600.00 1200.00
PAINTED PAVEMENT STA. 4 350.00 1400.00
BRG. SOIL COMPACTION SY. YDS. 175 45.00 7875.00
COST OF SERVICES 87885.00
COST OF MATERIALS 798042.64
SUBTOTAL COST 885927.64
CONTINGENCY -
TOTAL COST 890000.00

Figure 7.2.1: Material quantities and costs

7.3. Preliminary Cost Estimates
Preliminary costs are based on the material quantities found in the previous subsection. By
using the bid records for project listings for the past year, the approximate per unit cost of
each component of the bridge and bikeway design was estimated. A preliminary beam cost
estimate was given for the hybrid composite beam from the Hillman Composite Beam
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Company. All costs listed in the figure above include labor, machine, transportation and
incidental costs for the project.

Additional services not included in the material cost tables are included in the services
costs. This includes items that do not have component contribution to the project. Many
of these items include the cost of labor, logistics and contractor materials not included in
the final project. These costs were also estimated based on previously bid projects similar
to the Mason City project.

The final bid cost for the project includes an approximate five percent additional
contingency to account for additional costs that were not anticipated in this report. The
cost for the project lies in the range of estimated project costs listed on the lowa DOT
website. The final cost for the design and construction of the Mason City Bridge and
Bikeway at Willow Creek is $890,000.00. This is further broken down into $700,000.00
for the bridge and $190,000.00 for the bikeway. The bridge includes Section 2 of the
bikeway construction between the two sections of Taft Ave. This was done as this portion
connects to the bridge and would require lane closure along 12" St.

Section VIIlI Conclusions

8.1. Conclusions
The bridge design was a key aspect for this design process. By using the HCBs the bridge
construction time could be reduced significantly. The current design is for two lanes and
a bike lane and expansion of the bridge could easily be considered with the current
calculations. Using our current resources, it is believed that the bridge will need to also
be raised because of hydraulic restrictions. This should be further researched due to the
significance that would require of building up the roadway and adding more fill.

The bikeway will add 1.8 miles of trail that can be built quickly without having a large
effect on the area. The bikeway path misses many different obstructions and obstacles to
create simplicity. The design does not use new technologies but optimizes the current area
to reduce cost and impact. The path will connect the Northwest side of the town and allow
many people to be able to safety navigate the city through alternative transportation.

The bridge and bikeway could be one major project or be broken up. The plans allow for
adjustments of the phasing of the project. The bridge and bikeway share about 700 ft. have
space with the bikeway needing expansion of the road for safe crossing. The other sections
of the bikeway could be completed connecting the workers to be connected to the bikeway
without have to cross the river.

Before or after work is done on this area, the route will remain a busy area. The work
required will help improve this congestion by taking people out of their cars and providing
a quick build time bridge. This project could highlight new technology in the HCB beams
while fixing many current issues. The final cost of the project is estimated to be
$890,000.00.
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Section A Executive Summary

A.l. Executive Summary

The following hydraulic analysis is based on the direction of LRFD (Load Resistance
Factor Design) Bridge Design Manual from lowa DOT. The purpose of this hydraulic
analysis is to prevent the potential damage due to the change of bridge structure after
construction in the future. River channel information of Willow Creek to predict the water
flow condition for the 50-year, 100-year, 200- year, and 500-year flood through the channel
from upstream to downstream of the bridge was collected from Stream Stat. The change in
the abutments and bridge will result in a change in river flow dimensions. Therefore, scour
protection, freeboard and backwater need to be considered in analysis.

Stream Stat as a USGS web based program has been used to get the drainage area, stream
channel information and a number of statistics for peak-flow in different flood duration.
This data was run through a HEC-RAS analysis program. For this analysis importing
geometry data from AutoCAD civil 3D was collected with a complete existing channel and
cross section drawing by using contour lines and approximated bridge design. Output
analysis showed the changes in water elevation and flooding before and after construction.

According to the analysis results got from HEC-RAS program, backwater exactly met the
requirement of the lowa DNR, which is the maximum change of water surface elevation
upstream of the bridge at the 100-year flood level should less than 1 foot . This change is
limited to 9 inches. Using excel to do a comparison, it is very clear that even for 500-year
flooding, the water surface elevation only has a 0.7 feet difference from before to after
construction, about 149.06 feet away from the bridge location.

For freeboard, the distance between the water surface and the bottom of the bridge, the
requirement is also based on the guidance of flood plain management from lowa DNR .
This guidance points out that the minimum vertical distance between the bottom of the
superstructure and Q50 is 3 feet for replacement bridges and road embankments. In initial
analysis, the freeboard was only 0.6 feet after construction. This meant the proposed design
need to be modified. Therefore, the superstructure of bridge will be move up 3 feet from
the existing design.

The last and the most important part of hydraulic analysis is scour protection. For this
Bridge and Bikeway project, guided banks are one of the most common countermeasure
that are used to prevent the scour damage result from the stream flow. Riprap is required
to be placed 2 feet deep at the point of scour around the bridge. Based on FHWA
calculations, the maximum scour depth is 6.24 feet. In order to protect against larger
flooding the riprap apron will extend a distance of 6.5 feet from the edge of the abutment.
Riprap boulder sizing will be approximately dso of 16”.

The following report details the calculations and analysis materials and methods as well as
a fully detailed result of the design parameters related to the hydraulics of the bridge. Note
that this report has been modified slightly from its original form to match the final design
report formatting.
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Section B Introduction

B.1. Purpose
The purpose of the hydraulic analysis is to determine the river flow condition through the
channel from upstream to downstream of the Willow Creek Bridge. This is especially
necessary around the bridge, which is being redesigned in this project. Per lowa DNR and
DOT standards, hydraulic conditions for any waterway construction must be compared
before and after construction to determine if the design is appropriate in this location.

A hydraulic analysis measures the changes in flow of a river due to construction up and
downstream. This measures river flows at different flood stages to ensure that changes in
water levels do not influence flood zoning and natural habitats. This limits the design of
construction super and substructures and how long spans can be in the redesign of new
bridges. Since any change of piers and abutments will affect the river flow through bridge
and scour potential of the bed, measurements must be taken before design and construction
can begin. The change of water surface elevation, freeboard after construction and scour
condition, will be measured in hydraulic analysis consequently alleviating the risks from
flooding and other problem result from water flow change.

B.2. Procedures
Stream Stat is a USGS web based program that can provide discharge information for
particular point and provide accurate data of channel conditions. It is very convenient in
hydraulic analysis and it is the first step to start getting a number of hydraulic data for the
subsequent analysis. Once the location of the bridge is pointed out in Stream Stat the
program will delineate a watershed from the bridge location shown in Figure 2.2.1 and
compute the drainage area, which is 83.7 square miles. Stream Stat also provides peak-
flow statistics for different flood durations shows in Table 2.2.1. This is very important
information in hydraulic analysis. These peak flow data will be used in HEC-RAS analysis

program.

Statistic value unit

2yr 1640 ft~3/s
5yr 3540 ft~3/s
10 yr 4280 ft~3/s
25 yr 6280 ft~3/s
50yr 7590 ft~3/s
100yr 8860 ft~3/s
200yr 11300 ft~3/s
500yr 12200 ft~3/s

Table B.2.1: steady flow statistic data for each profile.
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Figure B.2.1: Watershed of Willow Creek.
HEC-RAS analysis program is another popular tool used in hydraulic analysis, and has
been used to model existing channel and cross sections in this project, in order to predict
the hydraulic analysis after bridge construction. Geometry for the river cross-sections were

taken at several points up and downstream of the river using contour lines in AutoCAD
Civil3D. These cross-sections were then exported to HEC-RAS for analysis.

With cross-section data and river flows at different flood stages, HEC-RAS analysis could
be run. Based on field observation per the lowa DOT manual, a manning’s coefficient (n
value) of .04 was selected for this project. Because the limiting constriction of flow along
the creek is the bridge structure at 12" St., a cross-section of the bridge needed to be
inputted into the river cross-sections of the bridge as shown in Figure 2.2.3. The bridge
cross-sections were based on approximations made early in the design of the bridge. Based
on hydraulic concerns, the cross-section of the bridge was made to approximately match
that of the existing bridge with the exception of the width.

Figure B.2.3: 3D view of bridge
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Data values for the 50-year, 100-year, 200-year and 500-year year floods were entered
from Stream Stat for each analysis for both the before and after construction profiles. A
mean basin slope of 1.58% was given to the profile for flow. Once analysis was set up,
outputs were collected and analyzed as detailed in the remainder of the report.

Section C: Hydraulic Analysis

C.1. Backwater Analysis

Backwater is the maximum change between the existing normal water surface elevation
and the water surface elevation resulting from the obstruction to flow. In order to construct
a redesigned bridge, bridge abutments have to be replace as a requirement. The new
abutments will affect water flow rate and water levers upstream of the bridge. As
Figure 3.1.2 and Figure 3.1.3 shows below, water lever is increased due to change of the
bridge abutments. These two figures both are cross section of bridge upstream from the
same channel station. This can cause changes in flooding patterns which is already a
concern upstream of this bridge, which is an existing flood basin.

Actual water surfacej

gl o

B ackwater J

[ MNormal water surface

[
Figure C.1.1: How the backwater come from

According to the state's flood plain management and dam safety criteria from the lowa
Department of Natural Resources, backwater for Q100 should be less than or equal to
1.0 feet for replacement bridge at high or moderate damage potential areas. This
measurement is taken at a distance of 1.5 times the bridge width upstream of the
superstructure (60ft). As the comparison graphs (Figure C.1.2 and C.1.3) show below,
backwater is only 0.3 feet for Q100, which satisfies the safety criteria of IDNR.

As Figure3.1.4 shows, even for Q500, the change of water surface at station 864.06,
149.06 feet away from bridge,is only 0.7 feet.Itis much less than the
limitation according to the IDNR, which means backwater considerations for the proposed
bridge will not have a lot effect for water flow condition. This also shows that the new
bridge meets 100 year design life criteria.
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Figure C.1.4: Comparison of water elevation before and after construction at 864.03 station.

C.2. Freeboard Analysis

Freeboard is the vertical distance between the water surface and the bottom of bridge
superstructure. It is a factor of safety usually for purposes of floodplain management. If
the freeboard levels at expected flooding stages is too small or nonexistent, floodwaters
could be overtopping the bridge and run the risk of washing out the structure. This can
cause considerable damage and harm to the public and the environment. There are several
unknown elements need to be considered during freeboard evaluation, such as wave action,
wind set-up of water surface.

According to the safety criteria from lowa DNR, the minimum 3 feet of freeboard is
required for Q50. lowa DOT also points out that if streams draining less than 100 square
miles in rural areas or less than 2 square miles in urban areas, 3 feet freeboard is not
required. But, in order to guarantee the safety for Q200, even Q500, 3 feet freeboard is
desirable. The stream draining is 83.7 square miles in this project, which is less than 100
square miles.

As Figure 3.2.1and figure 3.1.2, the cross section of existing bridge show, the freeboard,
vertical distance between the water surface and the bottom of bridge superstructure is about
1.3 feet at upstream of bridge and 2.3-feet at downstream of bridge. After construction, the
freeboard of proposed bridge is a little bit shorten than before, as Figure C.2.2 and figure
3.1.3 show, they are 0.6 feet and 2 feet from Q50 water surface elevation to the
superstructure for up and downstream of bridge. Obviously, whatever before and after
construction, freeboards are all not meet the requirement from the IDNR.

Therefore, the proposed design need modify because of the substandard freeboard. Based

on this initial analysis, the superstructure elevation was moved up about 3 feet in order to
meet the safety criteria from the bridge structure.
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Figure C.2.1: Cross Section of River Station 726.81 BR downstream before construction
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Figure C.2.2: Cross Section of River Station 726.81 BR downstream after construction.

Scour Protection Design

Scour protection is an important part of bridge maintenance. Scour refers to the erosion of
soil, which is a particular concern when water flow is altered such as around bridge
foundations. Due to the increased water flow rates after bridge construction, around bridge
abutments, a part of sediment, such as sand and rocks, might wash away by hydrodynamic
forces. According to statistical data from USGS, scour caused 46 of 86 bridge failures from
1961 to 1976.

In order to protect bridge abutment from scouring, there are several options that can be
used. Placing coarse stone along the riverbanks is a common countermeasure. Stone lines
stand out a short distances into the river channel away from the abutments. Guide bank or
parallel walls are another way to protect bridges. They require rock embankments at bridge
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abutment, thereby improving the flow alignment and moving the local scour away from
the bridge abutment. In this project, guide bank will used to prevent scour from foundation
of the proposed bridge. Since, comparing to the existing bridge, two-side abutment will
become closer to the water channel.

2'(0.6 m) Freeboard

Water Level \(_ 7
on Back Side )';{/?’;:. Design High Water

of Guide Bank

ﬁ\l »— Riprap Thickness
Compacied = 1.5dg, 0r dg

Backfill

Geotextile or
Granular Filter

yf“ﬁl Existin% Grade
%3,(;0
b e
‘\.
Yw(jl!:_\
‘1@‘7

Figure C.3.1: Typical cross section through guide bank.

Maxmum depth of scour Toe down riprl te
= (Contraction scour) maximum depth of scour
+ (Long-term degradatiion)

According to the requirement of the lowa DOT, once stream velocity exceeds 8 to 10 feet
per second, riprap need to be considered. From the analysis of HEC-RAS, the velocity of
channel is 8.51 at 200-year flow, which is larger than 8 feet. Therefore, it is necessary to
put riprap around the abutment to prevent the scour. By calculation, average contraction
scour depth is 6.24 feet when stream flow upstream of bridge raise up to 3410 cfs at Q200.
The depth of riprap should toe down to maximum depth of scour as Figure C.3.1 shows
above. In addition, maximum depth of sour is equal to the sum of contraction scour, long-
term degradation and local scour. Since there is no flow in the flood plain for Q200, the
local scour depth is zero in the proposed design. Assuming the long-term degradation will
not affect scour depth considerably, then, the maximum scour depth is 6.24 feet.

As the lowa DOT requires, a minimum 6 feet distance will be needed from the toe or to
the maximum scour elevation. In this project, in order to protect the bridge abutments more
effective, 6.5 feet depth riprap guide bank will be set based on the 6.24 maximum scour
depth, and also included 2-feet freeboard up water surface. Since, according to the
suggestion from the lowa DOT, thickness of riprap is 2 feet, which equal to 1.5 times of
Dso. It meant the median stone diameter of riprap is 16 inches. Generally, in order to
prevent some uncertainties, the thickness of riprap should be increased by 50% under
water. Therefore, the riprap thickness is 3 feet when it placed under water.

As Figure C.3.2 shows below, because the slope of riprap revetment should be 2 horizontal
to 1 vertical, then, the horizontal dimension of riprap revetment is 13 feet indicated in the
side plan view. Also, scour is more likely to happen at upstream face of the abutment. In
this project, additional riprap is placed to extent the upstream coverage. That is why the
horizontal dimension of riprap revetment at upstream side is larger than the downstream
side.
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Figure C.3.2: Scour protection detail.

Section D Conclusion

Section D.1. Conclusion

Overall, proposed bridge is appropriate to Bridge and Bikeway Project for Mason City, 1A.
Comparing the water surface elevation before and after construction, backwater is only 0.3
feet for Q100. The criteria from IDNR requires backwater in high damage potential area is
no more than 1-feet. The proposed design is exactly meet the requirement of IDNR. For
the freeboard, it results proposed bridge make a change after the initial analysis. Because
the Bridge Design Guide state that the minimum freeboard for Q50 is 2 feet at up and
downstream of bridge. After moving the superstructure up 2 feet, freeboard become 2.6
feet at upstream of bridge and 4 feet at downstream of bridge after construction, meet the
requirement.

According to the bridge condition and surrounding environment, Guide Bank is chosen to
be the best countermeasure to protect the bridge abutment from the scour produced by the
water flow change after construction. In this project, 2-feet thickness of riprap will be set
from the back side of upstream through the bridge opening to the downstream
embankment about 25 feet. And it will also toe down to the maximum depth of scour,
which is 6.24 feet by calculation.
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10.2. Project Design Sheets
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TRAFFIC CONTROL PLAN

12TH ST. IS TO BE CLOSED BETWEEN THE TWO SECTIONS OF
TAFT AVE. AND SHALL REMAIN CLOSED FOR THE DURATION OF
THE PROJECT UNTIL THE PROPOSED BRIDGE IS COMPLETED

GENERAL NOTES:

ALL INCLUDED DESIGN SHEETS ARE PRELIMINARY AND FOR EDUCATIONAL
PURPOSES ONLY. FUTURE DESIGN MUST BE APPROVED BY A LICENSED
CIML ENGINEER.

THIS DESIGN IS FOR THE REPLACEMENT OF THE EXISTING 28'-0 x 75'-0
SINGLE SPAN STEEL BEAM BRIDGE WITH A 40'-0 x 75'-0 SINGLE SPAN
HYBRID COMPOSITE BEAM BRIDGE AND THE EXTENSION OF THE LOCAL
BIKE TRAIL SYSTEM IN MASON CITY, IOWA.

THE BRIDGE IS DESIGNED FOR HL—93 LOADING, PLUS 20 LBS. PER SQUARE
FOOT OF FUTURE WEARING SURFACE AND A PEDESTRIAN LANE LOAD.

FOUNDATION COMPONENTS OF THE BRIDGE ARE TO BE PRE—CAST TO
DECREASE CONSTRUCTION TIME. THIS PROJECT INCLUDES A TIMELINE FOR
RAPID BUILD CONSTRUCTION.

THESE BRIDGE PLANS LABEL ALL REINFORCING STEEL WITH ENGLISH
NOTATION (Set IS § INCH DIAMETER BAR). ENGLISH REINFORCING STEEL
RECIEVED IN THE FILED MAY DISPLAY THE FOLLOWING "BAR DESIGNATION’
THE "BAR DESIGNATION” IS THE STAMPED IMPRESSION ON THE REINFORCING
BARS AND IS EQUIVALENT TO THE BAR DIAMETER IN MILLIMETERS

SEVERAL STANDARD DESIGN SHEETS ARE INCLUDED IN THIS PROJECT AND CAN
BE FOUND ON THE IOWA DOT WEB PAGE. DESIGN SHEETS INCLUDED IN THIS
PROJECT ARE:

BR-201 (BRIDGE APPROACH)
1020A (BRIDGE APPROACH)
1028SA (BARRIER RAIL)
1029¢C (PEDESTRIAN RAIL)
1007D (PEDESTRIAN RAIL)

8 = &
(=] m N
V
TOTAL ESTIMATED PROJECT QUANTITIES B
QUANTITIES
ITEM NO. | ITEM CODE ITEM UNIT NOTES
ESTIMATED AS BUILT
TOTAL TOTAL
. 5
1 STANDARD PAVEMENT CONCRETE, cY 269.6 269.6 5 . oz B
2 STRUCTURAL_CONCRETE 4 1915 3w 2 L
S ASPHALT PAVEMENT TV 1,302 £ £z B
4 EPOXY_COATED REBAR [BS. 95,902
5 STAINLESS STEEL REBAR 1B, 4,620 <O L259523
6 STEEL PIPE_HANDRAIL LF 150 S Z|"2.,9882
7 HYBRID COMPOSITE_BEAMS IF 666 O | sEe uyg?
B HP STEEL PILES IF 1104 w Yl segsnng
BRG._16"_RIPRAP TONS | 500 O z|E2CezZge
0 BRIDGE_ENGINEERING FABRIC SF 350 > 0| G mE
- HomEuwx?
1 BRIDGE_BACKFILL_MATERIAL 750 53| uEeo5sl
2 CHAIN_LINK_FENCE IF 79.0 gz =2z73
3 TRACTION_PAD: ONIT_| 16 wZze 2
7 EDESTRIAN_CROSS WALK_SIGNS UNT_|_ 6 2| BE =
5 ASON_CITY BIKEWAY SIGNS UNIT 16 ZZ| L z
3 EDESTRIAN_TRAIL_CUT C 5.8/0 N M °g
7 EDESTRIAN_TRAIL_FILL Y 7,254 FZ e
8 36" CULVERT U 40 = O
E 18" _CULVERT U 20 x
0 & CULVERT U 7 2
T GUARD_RAIL_END_TERMINAL U 2 fn}
2 CLASS B _REVETMENT T 756 a
3 CLASS 10 _EXCAVATION 750 z
7 BRIDGE_REMOVAL TOMP <
5 SAFETY CLOSURE TUMP 2
6 VOBILIZATION LUMP =
7 SEEDING_AND_FERTILIZATION ACRE |50 ©
8 SILT_FENCE IF 300
SEDIMENT_CONTROL LUMP
3 CLEARING_AND_GRUBBING ACRE |5
31 GRANULAR_SHOULDER SF 240
32 BANK_SHAPING 5V 50
33 PAVEMENT_REMOVAL [UMP
34 PAINTED PAVEMENT STA. 7
35 BRIDGE_SOIL_COMPAC TTON. SY 175

75'-0 x 40'-0
BRIDGE AND BIKEWAY

GENERAL NOTES AND QUANTITIES

STATION 28+42.18 12TH

CERRO GORDO COUNTY

CITY
DESIGN SHEET NO. OF. FILE NQ.

EDUCATIONAL - NOT
FOR CONSTRUCTION

12TH ST. OVER WILLOW CREEK

MASON CITY, IOWA

BRIDGE AND BIKEWAY

SHEET NAME

SHEET NO.

C1
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TRAFFIC CONTROL PLAN

SIGNAGE DETAILS:

@ LIGHTED ROAD CLOSED SIGN AND ROAD CLOSURE BARRIERS
@ ROAD CLOSED AHEAD SIGN

@ 12TH ST. DETOUR

@ 12TH ST. DETOUR—-TURN LEFT

® 12TH ST. DETOUR—TURN RIGHT

® END DETOUR

TRAFFIC NOTES:

ALL SIGNAGE IS TO BE PLACED AT LEAST 24 HOURS BEFORE CLOSURE
OF THE BRIDGE AND IS TO REMAIN FOR THE DURATION OF THE PROJECT.
SIGNS SHALL BE PROVIDED BY THE CONTRACTOR AND MUST BE PLACED
IN ACCORDANCE WITH IOWA DOT TRAFFIC REQUIREMENTS.

75'—0 x 40'—0
BRIDGE AND BIKEWAY

SINGLE SPAN BRIDGE

TRAFFIC CONTROL PLAN

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY
MAY 2
CITY OF MASON CITY
DESIGN SHEET NO.____ OF____ FILE NO. DESIGN NO.

005
ZRG

5/1/2017

PROJECT:
DRAWN BY:
REVISION

DATE :

IOWA CITY, IOWA 52242
PHONE: 319.335.5647

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES

THE UNIVERSITY OF IOWA

CIVIL AND ENVIRONMENTAL ENGINEERING

FAX: 319.335.5660

EMAIL: civil—hawks@uiowa.edu

EDUCATIONAL - NOT
FOR CONSTRUCTION

BRIDGE AND BIKEWAY
12TH ST. OVER WILLOW CREEK

MASON CITY, IOWA

SHEET NAME

SHEET NO.

J2
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PROJECT STAGING DETAILS
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THE UNIVERSITY OF IOWA
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7 END OF PROJECT
12TH ST.
- T P
WILLOW CREEK BRIDGE 7
STAGE 1: BRIDGE REMOVAL, BRIDGE CONSTRUCTION, APPROACH
SLAB, SECTION 2 OF BIKEWAY FROM TAFT AVE. TO
[ TAFT AVE. ON 12TH ST.
,) B STAGE 2: SECTIONS 1 OF BIKEWAY FROM 4TH ST TO 12TH ST.
/|A ON TAFT AVE. AND SECTION 2 FROM TAFT AVE. (E)

TO HARRISON AVE

STAGING NOTES NOTES:

EACH STAGE MAY BE DONE AT THE SAME TIME OR INDEPENDENTLY BASED ON
THE TIMING AND NEEDS OF MASON CITY. SECTION 2 OF THE BIKEWAY IS
INCLUDED IN THE FIRST STAGE OF THE PROJECT TO MINIMIZE IMPACTS TQ 12TH
STREET TRAFFIC.

DESIGN FOR 0" SKEW

75'-0 x 40’-0

BRIDGE AND BIKEWAY

SINGLE SPAN BRIDGE

STAGING DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY

MAY 2017
CITY OF MASON CITY
DESIGN SHEET NO. OF FILE NO. DESIGN NO.

005
ZRG

5/1/2017

PROJECT:
DRAWN BY:
REVISION

DATE :

FAX: 319.335.5660

PHONE: 319.335.5647
EMAIL: civil—hawks@uiowa.edu

IOWA CITY, IOWA 52242

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES

CIVIL AND ENVIRONMENTAL ENGINEERING

EDUCATIONAL - NOT

FOR CONSTRUCTION

12TH ST. OVER WILLOW CREEK

MASON CITY, IOWA

BRIDGE AND BIKEWAY

SHEET NAME

SHEET NO.
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Storm Sewer

INTAKES AND UTILITY ACCESSES Pipes
Location Form Bottom Extension Line Intake/ Utility CLASS Pipe Bid Design Connected Pipe Joint Flow Lines Pipe
No. Station Type or Standard Road Plan Grade Well Length** Notes Number Access No. . Size Length Length Slope % (DR-121) Inlet Outlet Other Profile Notes
and Offset Elev. Elev. FT From _ To D In FT FT Type Elevation Elevation Elevation Sheet No.

Proposed Structures Proposed Pipes

IN-1 [00+47.98,9.16 LT DR-203 IN-1 IN-2 18 36.6 32.6 3.83 1149.5 1148.25

IN-2  [00+52.97, 23.07 RT DR-203 IN-3 IN-4 36 41.3 37.3 0.73 1125 1124.73

IN-3  [25+99.4, 6.87 LT DR-203 IN-6 IN-5 8 235 19.5 0.05 1130 1129.99

IN-4  [26+03.29, 30.25 RT DR-203 IN-8 IN-7 8 19.9 15.9 0.05 1130 1129.99

IN-5 |63+83.869.73 LT DR-203

IN-6  [63+90.95 8.45 LT DR-203

IN-7 [64+51.32 7.89 RT DR-203

IN-8  [64+56.25 7.25 LT DR-203

ATRK

RFD-&
4/25/17

PROJECT:
DRAWN BY:
REVISION;

DATE :

IOWA CITY, 10WA 52242

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES

<
H
o
w
o
>
E
[
4
w
2
4
=]
w
I
=

]
Z
©
w
w
F
]
r4
w
=)
<
e
r4
w
H
z
]
x
>
r4
w
[=]
z
<
=
=
c

BRIDGE AND BIKEWAY

SHEET NAME

SHEET NO.

M1

N TAFT ST AND 12TH ST

210 278 2RAT

DuANE-

EDUCATIONAL -NOT
FOR CONSTRUCTIO!

/lwww.novapdf.com)

You created this PDF from an application that is not licensed to print to novaPDF printer (http



1'S

—~ ‘E;DE EF"E‘;S»Q s 0+00.00 —~ — _ = 2 Y SroRN wara
& 3 2 N |
_%ﬂDL 20+9716
2| 115514 N
2 [ 1155145 ]
\ ~
D M ———
= O
e N
O —
< :
) }‘ I = j>
33.58 ! ! 7:’ =
£ fise i \ I — (D
kel 1159.26 22 i T
2 [180.262 | | .
| @
. |
il
1) I
O h
il [
-~
. - M | 9
¢ 1159.79 | =
8 [TTisa7ee | 4 [
\ | [%]
? 1159.80 ‘ g
S [ 1159.795 ‘ El
1159.80 ‘; b
1150.804 | g
1 =
@ | msom d L
2 [ 1159813 Bl ]
%
R - - = -
g g THE UNIVERSITY OF [OWA  prosecr: RFo—s
g g BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 2517
§ z

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK
103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 319.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

15
3
22
e
82
w0
ag
2z
Fz
g8




¢S

\
HE B B B L
© | 1150.82 N [= o > o I = — —
S [Tisa.8zs +06.80 =
i .
\ £
| |
S [ _11s0.40 //
S [T158.385 / .
/ -
/ L]
/ i N
2| 1158.71 N —
. A
e IIkE
M
// | il
[ g
§ 1156.56_ i I ﬂ
S [1156.563 E
/] | mn
‘ LR
/// \‘77;7
% oy ~
5} .
O o
S / - N B
= M TN —
/ | - = — Q
— i _-:f —h
/ { o O 3 e
- < L]
: il P
R ; <
/ | = D
P s / /, ‘ : .
/ 7 |
|
| ’ i
] -
| |
i
| s e
T
El / N g
g g THE UNIVERSITY OF [OWA  prosecr: RFo—s
2 ° BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 22517
© % 4105 SEAMANS CENTER FOR THE ’
ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

Im
3
98
82
83
[Zx=}
32
2z
Fz
EH]

103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 318.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu



103 S CAPITOL ST

2 I
64.87
ViBeR: 2
g | _14sm 4 = — =
g [1eezn b X S| BvCS: 18+62.96
- = = ERYCE:18449.68 1>
N N EVCE: 1148.14 O
N o g
2 .
i
g 8
i
T
S | 114715 |
& [herie T
} I 12
|
| )
I B
N 114448 i
3 == /
g | 144480 /
¢
:
EVCS: 2142514 =
[ EVCE: 1143.35 3
§ D
O
B — = =
£ N
T @) L+
Y S
o <
il j>
-
m <
& | nssse
é 1134.857 o
[
¥ | ns0rs
8 1130.754
l g
‘ 5
| 9
T 3
|
G [ n2es (
Q 1129.163
8 o
I N 8
&
& —t
3 : Rz g z : ] ) i
8 | vz | L g z 3 : 1 — :
S [[1128325 | & 70 N ) EN | &
N = = = B BVCE 112830 B
N O I I N 4= A }
IS o N 5 IS E z YARnE -
g = |
TTEVCS: 28+74.47 ]
T
i — : 2
5 g I o e L »
m =
— — 0.0 T 26+89.89
© ©
o o THE UNIVERSITY OF IOWA  prOECT: RFD-5
g g BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING w27
m : = 4105 SEAMANS CENTER FOR THE
m ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

15
3
22
e
82
w0
ag
2z
Fz
g8

IOWA CITY, IOWA 52242
PHONE: 319.335.5647

FAX: 319.335.5660

EMAIL: civil-hawks@uiowa.edu

REVISION:



00+

00+7E

00+58

2346055

o
—= = = ; T
= — 4
N[ o G z = 8 S
= IN] o .
3 N 3
& 3 ke
& & @
& o 2
) oo | ]
. - I T i - ]
o 1128.25 P = f = B
g [1128.250 L[ I - =t
N E1
o N\ |

'BAY DL N

00+6¢
—

©

00

00+LE

3 \ g
/ | 9
\ @ =
/ |
| : .
e B 2 %
N N
\ // i =
R .
il
|

i
T
i S5

1128.83 /

1128.852

ol N w IS
= x i ==

TP 35+56.21
i - -
BEoFL R ‘ I
@ @
o o THE UNIVERSITY OF IOWA  ProscT: RFD-5
z Z BRIDGE AND BIKEWAY 33 CIVIL AND ENVIRONMENTAL ENGINEERING +/2517
m s z 8 4105 SEAMANS CENTER FOR THE '
m ) ENGINEERING ARTS AND SCIENCES pRAWN BY: ATRK
h 2z 103 S CAPITOL ST
N TAFT ST AND 12TH ST 3z IOWA CITY, IOWA 52242 RevisioN:
MASON CITY, IA 50402 ==

PHONE: 319.335.5647
FAX: 319.335.5660
EMAIL: civil-hawks@uiowa.edu




Ol |

[V IPT 34+70.81

i
i
o0 +ae

19235 Uizl =

GS

\\ ~
B —
\ E O
—h
\; . HH —
\ B T Il j>
\ . il 3
nn D
T
§ | nzen . | b
& [TTrearz - [
‘ E
= ‘\ HHH
I
i
: |
o
| U
g \1\12228,%13:?] g I l [N 5{
8 8
—\ I —
N | ] T
— J
>l =
| @
. 0 I =
6 g || @
- I e
e
ves: 4 z
t?v%i -
b o
J
+‘ ]
==
T —— O
|
b3 |
= |
|
| o
I = L
e S B 2 : - E
| H{HRN
\
Ll
g g THE UNIVERSITY OF [OWA  prosecr: RFo—s
2 ° BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 22517
° % 4105 SEAMANS CENTER FOR THE '
ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

Im
3
98
82
83
[Zx=}
32
2z
Fz
EH]

103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 318.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu




004G+

00+8t

00444

0048+

00+6+

0040

00415

00428

A
|

I

Ll
iady
Bi Ll

1128.26
1128258

1128.31
1128.306

BVCS: 45+81.64
BVCE: [1128.34

00 i

—\
NO
- - J
k] j - — —
1128.32 %] ! T
1128.324 =S - | ®
3 ) =
- -
1 .
g T \<
; Z [
( B 2 1
1
e m

54

T

MECRE I,
1128.097 I, 7
—
BVCE.|1128.01
1128.01
T128.008
\\
128,73 ||
1128.728

— Ii — — — = -

~ w I N N IS d

o I} +13.47 @ &
EVCE: 1129.89

% % THE UNIVERSITY OF IOWA  proJeECT: RFD-5
z 2 BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 4/25/17
s S 4105 SEAMANS CENTER FOR THE '

B ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK

9S

103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 318.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu

.
3
28
88
gs
[Zx=}
ag
S.’i
dz
R

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402




g P - = - =
5 > o7 = = =
8 e 5 & ] IS
b avcs: [s3a14a
T T123.9p
\ EVCs:
3 e
| 113081 \
R E
i
Il
|
G | 1sias il
ERREES '
T
IJ
,y
8 //
; ’/
fx
q |
i
ki
s
H /I
5
f s
I 57
I b
1 B
L(' ERE
sgu
]
3
3 ; Eves:| 58+98.79
g 5 ves:| s8+a8.fs
B ] TR
Il
Ll
|
|
& | 112034 ‘
2 9.3 \
& [Mizesas || ]
60+5p.42
= 112p67
o
3

ootes

0|

@
@

0+

00+C

=

o

1S Uidl

MN

0+

5

[}

a0

55

+80

o IS =
5 ES e -
B
&
= IR |
2 L |

LS

“ON 133HS

ANYN L33HS

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

BRIDGE AND BIKEWAY

THE UNIVERSITY OF IOWA

CIVIL AND ENVIRONMENTAL ENGINEERING

15
3
22
e
82
w0
ag
2z
Fz
g8

4105 SEAMANS CENTER FOR THE

ENGINEERING ARTS AND SCIENCES pRAWN BY:

103 S CAPITOL ST

IOWA CITY, IOWA 52242
PHONE: 319.335.5647

FAX: 319.335.5660

EMAIL: civil-hawks@uiowa.edu

PROJECT:

DATE :

REVISION:

RFD-5
4/25/17

ATRK




00+¥9

g

00+

00+99

o0t+s9

o0+89

69

Qo+

ao+z9

o
g
I o IS >
b ] 5 IS IS
1128,46 == |
T128.456 |
—— E
5 B
I
H /
1| (
|
|
|
|
B |
|
[ 1 |
2870 | | — ol
EEN g
| 2 \‘ E
|5 Bvcs: 48461 []]
BVCE [1128.66]_ I
112,88
T129.889
Eves: e+20.711° %
| EVCE: [11301 —“—O
&)
G
P
Lo |
\ S
N | R A
‘ mimn wJ
132,11 U) p
132411 o ) b e — ki E
| &
3112 /
TI31.124

Qe

L —
000

8S

1 L 4 > O————
] B
& 5 5 B 2 & ]

([ | M.
1 | AT sT|
NEXT
g g THE UNIVERSITY OF [OWA  prosecr: RFo—s
2 ° BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 22517

° % 4105 SEAMANS CENTER FOR THE '

ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK
103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 319.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

Im
3
98
82
83
[Zx=}
32
2z
Fz
EH]




G

00+6L

N I I O
2 b oo
2| 112082 I —
L Mizmen 5
. — |
3 IN|
¥ B
8 5
. 9
o ‘ B
5L \ b
. E ‘
¥ 113012 ‘ ‘
& [Tsozr ||

1S Wicdl
d

ADMDY

MN
|
|

.

7o

Q0 0j+8)

I
00 apZ]

3

78+40
de: 1130

B!

o0

IS Id mojHe |

A3 1d Ho

deacll
of vh+aL

b

5

e 1]

o

“ON 133HS

6S

THE UNIVERSITY OF IOWA  proJeECT: RFD-5
CIVIL AND ENVIRONMENTAL ENGINEERING

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES DRAWN BY:
103 S CAPITOL ST
IOWA CITY, IOWA 52242
PHONE: 319.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu

BRIDGE AND BIKEWAY

DATE : 4/25/17

ANYN L33HS

ATRK
N TAFT ST AND 12TH ST

REVISION:
MASON CITY, 1A 50402

15
3
22
e
82
w0
ag
2z
Fz
g8




EVCS: 80+34.24
EVCE: 1 7

o o IS
- ™~ o C
i
@ l
?
g
\’\
1o
4
&
2| sz |
ERIEEEZ \\
I
T
\\
@
i
S
S
I8
& | 13200
g 32
o [ 1132205
z
| 3
m
| Fy
I =
o
® 2
2
$
) /
\ &
5
B
& | ster
@ 131.9
g [ 1stees
8 | _usies ‘
Y
VCS:_84+60.92
BVCE: |1131.42
. N |
$ | st ,
g [ m3i.408 ’\
|
|
|
{
B | 13247 \
é 1132470 |_, :t\
o |
2 [#

I
Op+{E

00

1S Uidl
[T

MN

00°0f+d:

G0Gh+5:

0261

d

AD M

1/

0LS

“ON 133HS

ANYN L33HS

BRIDGE AND BIKEWAY

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

15
3
22
e
82
w0
ag
2z
Fz
g8

THE UNIVERSITY OF IOWA
CIVIL AND ENVIRONMENTAL ENGINEERING

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES
103 S CAPITOL ST

IOWA CITY, IOWA 52242

PHONE: 319.335.5647

FAX: 319.335.5660

EMAIL: civil-hawks@uiowa.edu

PROJECT:

DATE :

DRAWN BY:

REVISION:

RFD-5
4/25/17

ATRK




—
— ST
I3
"
b4
g
[4°]
9GS L

1134.48

00+68

00+06

1134.484

ap+49.49 ve 23
1136.24

ERERI
1 |1136.63

00+16

BVCS: 91+70.18
BVC;

1138.69

00426

1138.687

uol

1S Wicdl

Odd

| =
!

1139.34

DO+E6

00++6

ERIE(

MN

1139.543 \

—
|

LIS

l“\
\
\ Evc: .55 9p+82.72 |
\ EVCE: [1141.67 d4,88
o : ShEra ¢
g HH.‘ESZ
/ .
BVCS: 964705
BVeE: 40Tz
i ? cpane prERR g i / 5+95-§ Sg*g
ELEV = 1 EVCE 11430 o
EES e
g g THE UNIVERSITY OF [OWA  prosecr: RFo—s
2 ° BRIDGE AND BIKEWAY CIVIL AND ENVIRONMENTAL ENGINEERING 22517
° % 4105 SEAMANS CENTER FOR THE '

ENGINEERING ARTS AND SCIENCES  pDRAWN BY: ATRK
103 S CAPITOL ST
IOWA CITY, IOWA 52242 RevisiON:
PHONE: 319.335.5647
FAX: 319.335.5660
EMAIL: civil—hawks@uiowa.edu

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

Im
3
98
82
83
[Zx=}
32
2z
Fz
EH]




ado|g SS04D 9%,G|

©00000000000000D0D0C00DDDD0O0O0DOO00D0O0O0D0O0O0O0O0DOOODODOOO00D0DDODO0D0DAD0DD0O0O0A0OCO00O0O0O0O0DO0
©00000000D000000000000000000000000000000000000000000000C0000C0000O00COO0O0O
©00000000000000000000000000000000000000000000DO00000O000C000CC000000O00O0
©000000000000000D0C00D0DDDO00O00DO0O0000O0D0O0OOO0DOCO0OODO0O000D00O00DO00DOD0DD0DO0O0O0OCOC0OCO0O0O0DO0
©000000000000000000000000000000000000000000000000000000C00000C0OCGC0GCO0OCO0D0
©000000000000000D00000D0D00000000000000O0D0O000000O0000D00O0000000O0000O000GCO0O0O00

(uoJd| 1se9D) Bululep a|gel1oa19(]

“ON 133HS
ANYN L33HS

(A%

THE UNIVERSITY OF IOWA  proJeECT: RFD-5
CIVIL AND ENVIRONMENTAL ENGINEERING

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES DRAWN BY: ATRK
103 S CAPITOL ST
IOWA CITY, I0WA 52242 RevisioN:
PHONE: 319.335.5647
FAX: 319.335.5660
civil—hawks@uiowa. edu

BRIDGE AND BIKEWAY

DATE : 4/25/17

N TAFT ST AND 12TH ST
MASON CITY, 1A 50402

.
3
as
8%
zd
32
=
&t

dz
28




005
ZRG

5/1/2017

END TO END OF BARRIER RAIL (BID LENGTH)

7'—0 END SECTION END TO END OF STANDARD BARRIER RAIL SECTION 7'—0 END SECTION
SEE BARRIER RAIL SEE BARRIER RAIL
END SECTION DETAILS 5 SPACES AT 1'=0 = ; — 5¢1 & 5¢2 . END SECTION DETAILS
ﬁ TYPICAL PERMISSIBLE .
m%,ﬂwﬁcoj% CONSTRUCTION JOINT —] 2-2 & 5 oz
~ sa1 6 MIN. LINES OF 2 . % 2
N
ng_ J T m@z LAP m&d INTERSECTION — F s E B
ot e e - y /_ t < O|E063583
= — y N 2272 88588
. T ¥ ot FEAREEEREEH
T | ] | v ( L cPg g ﬁmw
: T i p il R
w o MSEW u% 2
5c¢2 = Z|=-c2oz<T
gy o
e 2 .
ELEVATION OF BARRIER RAIL LAYOUT m g iz g
]
Fg
2
. EPOXY REINF. STEEL—TWO BARRIER RAILS BENT BAR DETAILS i
Mﬂwpoﬂﬁ SECTION | BAR LOCATION sHaPe| No. [LenTH| weigHT 8174 13/8 W23/ Z
5c1 | VERTICAL N 511 83/ S14AT T S
5c2_ | VERTICAL &) 6'-0 o

PART PLAN VIEW
JOINT SEALER ON
TOP AND SIDES

5d1 LONGITUDINAL —

STANDARD
SECTION

BOND HATCHED AREA
BREAKING INDICATES AREA
COATING OF BOND BREAKING
COATING.
PART ELEVATION VIEW TOTAL (LBS) SoUCATIONAL T
FoR GONSTRUGTION

BARRIER RAIL JOINT DETAILS NOTE: REINFORCING STEEL QUANTITIES ARE .

INCLUDED ON THE SUMMARY QUANTITIES SHEET.
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.

CONCRETE PLACEMENT SUMMARY

ROADWAY WIDTH SECTION TOTAL
STANDARD SECTION @ 0.1052 CU.YD. PER FT.

3/8 TYP.

TOTAL (CU. YD.)

CONCRETE BARRIER RAIL QUANTITIES

5d1 ~ ITEM UNIT QUANTITY
CONCRETE BARRIER RAILING L.F.

BARRIER RAIL NOTES:

MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REIN—
FORCING BAR IS TO BE 2" UNLESS OTHERWISE NOTED OR SHOWN.

THE PERMISSIBLE CONSTRUCTION JOINTS ARE TO BE PLACED BETWEEN
VERTICAL BARS AT A MINIMUM SPACING OF 20 FEET. CONSTRUCTION JOINT
CONTACT SURFACES ARE TO BE COATED WITH AN APPROVED BOND BREAKER.

COST OF THE JOINT SEALER AND BOND BREAKER SHALL BE CONSIDERED
INCIDENTAL TO OTHER CONSTRUCTION.

ALL BARRIER RAIL REINFORCING STEEL IS TO BE EPOXY COATED.

THE CONCRETE BARRIER RAIL IS TO BE BID ON A LINEAL FOOT BASIS.
THE NUMBER OF LINEAL FEET OF BARRIER RAIL INSTALLED WILL BE PAID
FOR AT THE CONTRACT PRICE PER LINEAL FOOT BASED ON PLAN QUANTITIES.
PRICE BID FOR CONCRETE BARRIER RAILING SHALL BE FULL COMPENSATION
FOR FURNISHING ALL MATERIAL, EXCLUDING REINFORCING STEEL, AND ALL OF
THE EQUIPMENT AND LABOR REQUIRED TO ERECT THE RAIL IN ACCORDANCE
WITH THESE PLANS AND CURRENT SPECIFICATIONS. IF CONDUIT IS REQUIRED

SPACING3

5d1

2'-10

2'-95/8

POINT OF
INTERSECTION

4 EQUAL SPs.

: 75'—0 x 40'—0
: HYBRID COMPOSITE BEAM BRIDGE

IN THIS PLAN THE RIGID STEEL CONDUIT, JUNCTION BOXES AND FITTINGS AN -
INCLUDING LABOR AND ANY ADDITIONAL WORK TO DO THE INSTALLATION IS * DENOTES THE MAXIMUM VALUE SINGLE SPAN BRIDGE SHEET NAME

CONSIDERED INCIDENTAL TO THE COST OF THE RAILING. i FOR THIS DIMENSION. THIS
THE JOINT SEALER SHALL BE LIGHT GRAY NONSAG LATEX CAULKING SEALER e A DIMENSION MAY VARY DUE TO BARRIER RAIL DETAILS
MARKETED FOR OUTDOOR USE. NO TESTING OR CERTIFICATION IS REQUIRED. CONSTRUCTION INACCURACIES. STATION 28+42.18 = CENTERLINE 12TH ST. BRID
TOP OF THE BARRIER RAIL IS TO BE PARALLEL TO THE THEORETICAL | PART SECTION C-C

CERRO GORDO COUNTY

CROSS SECTIONAL AREA OF THE STANDARD SECTION OF THE BARRIER MAY 20
RAIL = 2.84 SQUARE FEET. CITY OF MASON CITY mA w

_ BARRIER RAIL——INTEGRAL ABUTMENT BRIDGES _ STANDARD SHEET 1020A ___FILE NQ.

BRIDGE AND BIKEWAY
12TH ST. OVER WILLOW CREEK

MASON CITY, IOWA

5




TE DRECTLY INTO BRIDGE RAL

o & BIKEWAY

BEGINING OF RAL T0
BEGINNING OF BRIDGE

L e ]

‘o
END OF BRIDGE 70 END OF BARRER RAIL

TRAFFIC CONTROL PLAN

N TAFT. AVE. TO END OF BARRIER RAL

SIGNAGE DETAILS:

@ LIGHTED ROAD
@ ROAD CLOSED

AND ROAD C

R—TURN LEFT
R—TURN RIGHT

® 12T
©® END DETOUR

TRAFFIC NOTES:

ALL SIGNAGE IS TO BE PLACED AT LEAST 24 HOURS BEFORE CLOSURE
OF THE BRIDGE AND IS TO REMAIN FOR THE DURATION OF THE PROJECT.
SIGNS SHALL BE PROVIDED BY THE CONTRACTOR AND MUST BE PLACED
IN ACCORDANCE WITH IOWA DOT TRAFFIC REQUIREMENTS.

75'—0 x 40'—0
BRIDGE AND BIKEWAY

SINGLE SPAN BRIDGE

BARRIER RAIL PLACEMENT DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY

2017

FILE NQ.,

DESIGN NO.

DESIGN SHEET NO.
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EDUCATIONAL - NOT
FOR CONSTRUCTION

12TH ST. OVER WILLOW CREEK

MASON CITY, IOWA
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SHEET NO.
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CEE: 3084: 0001

ST. 29+19.55
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ST. 28+44.54
ELEV. 1132.00

T
T
o
20 -bb————— —— —— — ——— — — — — P —=—
4\ 60'—HP10x42 STEEL v/!f FLOWLINE ELEV. 1123

BEARING PILE ——» CLASS E. REVETMENT

BOTT. FTG. ELEV. ET ft. PROPOSED GRADE ON 12TH ST.

I
T
I
,
,
|
[ [ [ [ | [ [ [ |
6400 6450

LONGITUDINAL SECTION ALONG @ ROADWAY — 12TH ST. LOCATION

12TH ST. OVER WILLOW CREEK
T—__N R—__W
SECTION 7
CITY OF MASON CITY
CERRO GORDO COUNTY
S FHWA ____
\ LAT./LONG __ /o

HYDRAULIC DATA

- DRAINAGE AREA = 3.70 SQ. MI.
Q50 = 7590 CFS

NATURAL STAGE = 1124 FT
BACKWATER = 200 FT

103 S CAPITOL ST
IOWA CITY, IOWA 52242
FAX: 319.335.5660

PHONE: 319.335.5647
EMAIL: civil—hawks@uiowa.edu

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES

]
n
THE UNIVERSITY OF IOWA

CIVIL AND ENVIRONMENTAL ENGINEERING

¢ WILLOW CREEK
e

| DRAINAGE AREA = 3.70 SQ. MI.

) [ Q100 = 8860 CFS

75'-0 € TO € OF ABUTMENT %) | NATURAL STAGE = 1126FT

~ BACKWATER = 200 FT

1z | N\ EDUCATIONAL - NOT
AN FOR CONSTRUCTION

| | AN DRAINAGE AREA = 3.70 SQ. MI.
Wﬁ@r>ww E REVETMENT d N Q200 = 11300 CFS
0 IWL g
= ————— ———t

A A \Sewsi N NATURAL STAGE = 1127 FT
1 Pl BACKWATER = 200 FT

L

wo’L \
[OEWAL

TRAFFIC DATA

A.D.T.=6750 (2015)
—& 92TH AVE. A.D.T.=8500 (2025)
| W 15% TRUCK TRAFFIC

UTILITIES LEGEND

CITY WATER MAIN ——

o CITY SEWER MAIN ——

75'-0 x 40'-0
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE SHEET NAME

SITUATION PLAN ABUTMENT DETAILS

0 ENGLISH 40
STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

SCALE IN FEET Ommmo Oom_uo OOCZ? SHEET NO.

MAY 2017
CITY OF MASON CITY

DESIGN SHEET NO. OF FILE NQO. DESIGN NO.

BRIDGE AND BIKEWAY

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402




1140 (ft.)

1138
1136
1134

1132

1130

1128

1126
1124

1122

1120

1118

1116
1114
1112

1110

BRIDGE ELEVATION—SECTI

ON AT ABUTMENT

: = x.éi

i ‘N 'm
LPI\\\\ = B \L\\vl\\\\-

1140 (ft.)

1138

PLAN VIEW-

SECTION AT ABUTMENT

[—

1118
114

1112

1110

BRIDGE CROSS—SECTION AT ABUTMENT

75'—0 x 40'—0
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE

ABUTMENT DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE
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EMAIL: civil—hawks@uiowa.edu

EDUCATIONAL - NOT
FOR CONSTRUCTION

BRIDGE AND BIKEWAY
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MASON CITY, IA 50402
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SHEET NO.
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BENT BAR DETAILS

5/5/17

" 15'-6

CEE: 3084: 0001

10'—1

2-0 \o_\m SLAB DEPTH 0'-8 SLAB UmEI/ E

I

/ CENTER OF ROADWAY PEAK mﬁm.\ e S

2% GRADE TO MATCH ROADWAY GRADE 551 SP @ 1'-0

DRAWN BY:
REVISION

PROJECT:
DATE :

ey T
{15
I

[

5874 SP @ 1’-0 ,r

E

T L—5t1 sP @ 0'-8 NOTE: 5sl 5s2
ALL DIMENSIONS ARE OUT TO OUT.
D = PIN DIAMETER.

\
|
|

I
11°’-10

-

FAX: 319.335.5660

IOWA CITY, IOWA 52242
PHONE: 319.335.5647

EPOXY REINF. STEEL—TWO BARRIER RAILS

BAR LOCATION SHAPE] NO. |LENGTH| WEIGHT

5s1 VERTICAL = | 84 32'—4] 2,825
5s2 | VERTICAL 85 23-8] 2,092

EMAIL: civil—hawks@uiowa.edu

NS

1. =
T =

E. ABU 2.35

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES

THE UNIVERSITY OF IOWA

22°-0 22'-0

—
5s3 | VERTICAL D | 84 8'-6| 743
5t1_ | HORIZONTAL — | 184 ] 21’-0] 4,018

PLAN VIEW (FRONT FACE) — Lol
CONCRETE_PLACEMENT SUMMARY

SECTION TOTAL

CIVIL AND ENVIRONMENTAL ENGINEERING

. EAST ABUTMENT 24.4

2-0 2'-0
I« i < i WEST ABUTMENT 44.4

TOTAL (CU. YD.) 88.8

sk * RETAINING/BEARING WALL DETAILS e

ALL MATERIAL AND ARE ESTIMATES FOR TmmCZ,ZQQ ﬁ

e BEAM BEARING AREA o
0 1~0 -0 1'-0

ELEVATION VIEW -6 16 10

BEARING WALL SHALL BE PLACED ON TOP OF FOUNDATION PILE CAP AND

MARIZED IN A PAGE AT THE FRONT OF

0-, 0—.18-,0

5s2—

75'—0 x 40'—0
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE SHEET NAME

——— ABUTMENT DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

Ommmo Oomoo OOCZ? SHEET NO.
SECTION A—A ORDC va

BRIDGE AND BIKEWAY
12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

'VARIES'

-0

CITY OF MASON CITY
DESIGN SHEET NO. OF




5~ o
BENT BAR DETAILS 35 ¢
~ ¥
_— ¢ ROADWAY 3 @
3
2'-0 rﬁ\ o 2—0 G
| e 24-6 1 - &
8 PILE SPACES J 2
N l
w~
e &y
5 5 Z 3
5 - 2
ﬂ#\+‘*\\H\‘H\‘H“H‘\T\jﬁa PILES Sst f 210 g * § = & ¢
. 1-2
NOTE: 5s5 Wk o~o 3
© ALL DIMENSIONS ARE OUT TO OUT. LO|E85Y583
i - E GEME Y E
R D = PIN DIAMETER. Z| 2on883
- QS8R ns 3
T Wl ERgIMms
PILE_LENGTHS ¥R
> a2z 0"
gx0="7
LOCATION SHAPE | NO. | LENGTH | = 2 Se85zt
= < < =
mfm.\m@mﬁzmza EXTERIOR BATTER PILES 10x42 | 4 81'-0 [ ww A
- ,~—CORRUGATED METAL TUBING INTERIOR BEARING PILES lox42_| 28 [60-0 | 2 | 52 2
1 &
m m m m m m i 7 ToTAL | o240 | w B 52
I
1
- (=]
| (e 1 SECTION A—A EPOXY REINF. STEEL g
E. ABUT|[E 1119.2]] |||~ BATTER PILE oAR TooATION =
| SHAPE] NO. |LENGTH| WEIGHT m
|
= m - 5s4 | VERTICAL ] 68 |12'—4 | 872 a
il o m il il il hil 555 | VERTICAL — |12 | 8-0 | 968 z
5t3 | HORIZONTAL — | 32 | 23-0] 765 -
5t4 | HORIZONTAL — |32 [ 25-0] 832 >
(8]

STEEL PILING LAYOUT

TOTAL (LBS) | 3,437

SECTION B-B CONCRETE_PLACEMENT SUMMARY

EDUCATIONAL - NOT

SECTION TOTAL FOR CONSTRUCTION
SP. @ 1'-0
4P, @ \ 4P ® 6" EAST ABUTMENT 14.3
. a T \ ) g=1'-3 WEST ABUTMENT 14.3
T 5t1 rmv ‘A|4A|4A|'A \\\ >v
R 1] 1 T 1] v 1] 11 EE
TOTAL (CU. YD.) 18.6

1 1 1 N 1 ® 1] 1 N 1 FOUNDATION NOTES:
@v v Sodlo'h ONS ARE ESTIMATES FOR PRE|

PLAN VIEW

ALL PILING ARE HP 10 X 42 PILES WITH EMBEDMENT OF 60°—0 UNL
BEARING REQUIREMENT MET DURING DRIVING.

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

75'—0 x 40'—0
HYBRID COMPOSITE BEAM BRIDGE

m_lm/\}._‘_oz <_m€ SINGLE SPAN BRIDGE SHEET NAME
ABUTMENT DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO OO»QW»UO COUNTY SHEET NO.

V4

BRIDGE AND BIKEWAY

DESIGN SHEET NO.




STANDARD 1028SA BARRIER RAIL

—DECK DRAIN

\nm 12TH ST.

STANDARD 1028SA BARRIER RAIL—

ELE. 1132 FT.

20'-0 § TO ¢ OFFSET J
2'-0 13'-0 13'-0 2'-0 10-0
BARRIER DESIGN LANE DESIGN LANE SEPARATION DESIGN SIDEWALK
RAIL RAIL

/I/«mw,o COMPOSITE BEAMS

6” TYP. REBAR SPACING

STANDARD 1029C PEDESTRIAN w}:rl/b

1 & BIKEWAY
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civil-hawks@uiowa.edu

EMAIL:

SUPERSTRUCTURE NOTES: 7K
ALL MATERIAL AND DIMENSIONS ARE ESTIMATES FOR PRELMINARY / EPOXY REINF. STEEL
DESIGN AND SHOULD NOT BE USED WITHOUT VERIFICATION IN FINAL EDUGATIONAL - NOT
DESIGN OF THIS PROJECT. ALL DESIGNS ARE CONSIDERED BAR LOCATION SHAPE| NO. JLENGTH| WEIGHT [oRCowTRTOY
PRELIMINARY AND FOR EDUCATIONAL PURPOSES ONLY. 57 | TRANSVERSE RENE. ToP — 238l 25 o[ 5605
CENTERLINE OF BRIDGE DECK ALIGNS WITH EXISTING GENTERLINE OF 5j2 ] TRANSVERSE REINF. BOTTOM —— ] 2381 25-0} 5,693
12TH STREET. BRIDGE DECK SLOPES AWAY FROM THE CENTERLINE. 7k1_| LONGITUDINAL REINF. TOP —— | 240] 28'-0 13,708
e ek e o B BLAcD Ao o o 9o 1" CLEAR COVER FOR ALL REBAR | 9k2_| LONGITUDINAL REINF. BOTTOM — [ 240 28—0 [22.842
s S
PAVEMENT ON BRIDGE IS 8” PER IOWA DOT STANDARDS. TYPICAL
GRADING SLOPE OF 2% USED FOR DRAINAGE OF ROADWAY.
MINIMUM CLEAR DISTANCE OF CONCRETE TO NEAR REINFORCING LONG. REBAR DETAIL
BAR IS TO BE } INGHES UNLESS OTHERWISE NOTED. ALL STEEL >
REINFORCING 1S” TO BE GRADE 60 STEEL. <
TYPICAL DESIGNS AND STANDARD SHEETS FOR BRIDGE COMPONENTS 8" TYP. REBAR SPACING JOTAL (1BS) [i7950 = «
ON FOLLOWING SHEETS. \ CONCRETE PLACEMENT SUMMARY w
{ s SECTION TOTAL x m
\\ 8" SLAB DEPTH BRIDGE DECK 741 o S
| Q =,
v Z xS
o<
* , TOTAL (CU. YD.) 741 ") TS
52 o £c
Q 5z
DESIGN FOR O° SKEW 14 £2
, ’ - =
TRANS. REBAR DETAIL 75 -0 x 40-0 @
HYBRID COMPOSITE BEAM BRIDGE
SINGLE SPAN BRIDGE SHEET NAME
SUPERSTRUCTURE DETAILS
STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE
CERRO GORDO COUNTY SEET
MAY 2017
CITY OF MASON CITY <m
DESIGN SHEET NO.___OF___FILE NO. DESIGN NO.




0-6 ©® dS ¢

TOP OF SLAB ELEVATIONS
LOCATION €W ABUT 1 2 3 5 € ABUT
NORTH EDGE OF BRIDGE 1131.50 1132.05 1131.50
LINE A 1131.65 1132.20 1131.65
€ PEDESTRIAN WALKWAY | 1131.60 1132.15 1131.60
LINE B 1131.84 1132.38 1131.84
§ APPROACH ROADWAY 1132.00 1132.55 1132.00
LINE C 1131.99 1131.54 1131.98
LINE D 1131.81 1131.36 1131.81
SOUTH EDGE OF BRIDGE 1131.70 1132.25 1131.70

ESIGN FOR 0 SKEW

75'=0 x 40—
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE

TOP OF SLAB ELEVATIONS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY

MAY 2017
CITY OF MASON CITY

DESIGN SHEET NO. OF FILE NO. DESIGN NO.
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EMAIL: civil—hawks@uiowa.edu

EDUCATIONAL - NOT
FOR CONSTRUCTION

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

BRIDGE AND BIKEWAY

SHEET NAME

SHEET NO.
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74'-0 @ TO @ ABUTMENT BEARINGS

71'=0 SPAN OF BRIDGE

COMPOSITE BEAM NOTES:

N ALL MATERIAL AND DIMENSIONS ARE ESTIMATES FOR PRELIMINARY
LJ DESIGN AND SHOULD NOT BE USED WITHOUT VERIFICATION IN FINAL
DESIGN OF THIS PROJECT. ALL DESIGNS ARE CONSIDERED

PRELIMINARY AND FOR EDUCATIONAL PURPOSES ONLY.

HYBRID COMPOSITE BEAMS SELECTED FROM HILLMAN HYBRID
JE— COMPOSITE BEAM COMPANY. DESIGN DEPTH OF BEAM IS 36" WITH
INTEGRAL DECK FORM.

BEAMS ARE TO BE TRANSPORTED TO SITE EMPTY. ONCE BEAMS
ARE ALIGNED ON ABUTMENTS, QUICK HIGH STRENGTH CONCRETE IS
TO BE POURED MOLD SLOTS UNTIL FILLED. CONCRETE MUST BE

GIVEN 24 HOURS TO DRY BEFORE WORK ON THE CONCRETE DECK
MAY BEGIN.

BEAMS BEARING CONNECTION IS A 8°x22"x3” NEOPRENE BEARING
PAD WITH ADDITIONAL RUBBER PAD ON ALL OTHER BEARING
SURFACES. ENDS OF BEAMS ENCASED IN CONCRETE TO CREATE AN

INTEGRAL ABUTMENT CONNECTION.

-+ ® ds 8

-0

gvis 40 Lno Ol 1no 0—,0¥%

T’ END OF W. ABUT. BRG. ¢ COMPOSITE BEAMS

BEAM LAYOUT

74'-0 END TO END OF BEAM

END OF E.—— ™

ABUT BRG. o

SHEAR CONNECTORS

STRUCTURAL FILLER FOAM

E i

/! CONC. COMPRESSION ARCH
INTEGRAL CONC. CONNECTION

LONGITUDINAL BEAM SECTION

VARIES

BRIDGE—BEAM CROSS SECTION

>

|
B
EJ

BEAM PLACEMENT DETAILS

BEAM NO. LENGTH

WEST ELE. EAST ELE. NOTES:

DESIGN FOR 0 SKEW

VARIES, 5"

75'-0 x 40'-0

HCB TYPICAL SECTION

HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE

BEAM LAYOUT DETAIL

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY
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MAY 2017

CITY OF MASON CITY
DESIGN SHEET NO. OF. FILE NQ. DESIGN NO.
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FAX: 319.335.5660

PHONE: 319.335.5647
EMAIL: civil—hawks@uiowa.edu

EDUCATIONAL - NOT
FOR CONSTRUCTION

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

BRIDGE AND BIKEWAY

SHEET NAME

SHEET NO.
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BENT BAR DETAILS gtk
S e
‘ ‘ ‘ @ 2" min. to 2 1/2” max. clear to bent bar. Bridge Rail NOTE: M ©
Expansion Joint on mhjmj‘ E' Joint @ Minimum lap ,m:mﬁjn 45 Bars \,gm: End Section 33" o m,CW Umﬁmﬂw,%;zmwAmWWm OUT TO OUT. M
16" #6 Bars — mw: Bridge -
1 Final Grade L - #8 Bars — 48 Floer D=2 20"
@ If bridge is skewed, place additional .
#5 bar parallel to skewed face. = & oz
#4 bars at 12”7 Centers;, ! . g - z &
- 3 dia. x 24 3 B 2 T
" % Steel Rod F 3 &5 ¥
4 Reb
or #: ebar <o arnas
T E
FRAEEEETH
= wlrpag 5
spprsosh povemert” | EPOXY REINF. STEEL—TWO BARRIER RAILS| 5 8[; 232:¢
‘ : = [ H
With, Bridge. Do not BAR LOCATION shaPE| NO. [LENGTH] WEIGHT mm mmmmwmm
— 67| LONGITUDINAL REBAR TOP — |58 | 20-0fr%0 | R4 2572253
vy 82| LONGITUDINAL REBAR BOT. — |16 [ 20—of4018 | W32 ©
DETAIL B A_-I_XN_U >wc._‘§mz._-v cee Dotol & | 52| LONGITUDINAL REBAR BOT. — |58 | 200,194 | S 5|48 z
I 414 | END APPROACH REBAR C— |84 | 29-a] 5336 || @ W| 83
DETAIL 'D" (JOINT PLACEMENT) ST | TRANSVERSE REBAR TOP — 58 [oo—oftee | WE| %2
€ Approach Roadway 5m2 | TRANSVERSE REBAR BOT. — | 76 29'-0] 2,292 = m
_ 24 s
4
! Normal Pavement Slomsmpe— Earth a
S
<
Polymer oaj TOTAL (LBS) | 10,054 W_
S —A— CONCRETE PLACEMENT SUMMARY 3
A SECTION TOTAL
Modified Subba: £ . L
xcavation Limits EAST APPROACH 37.0
@ WEST APPROACH 37.0
TOTAL (CU. YD.) 74.0
FoR GONSTRUGTION
Double Reinforced Section (20'-0" min.) Single Reinforced Section (20'—0") . Non—Reinforced Section
45 Bars At 12 max, Bonters o I oo doint ) €O doindy
' doint—/A—— #6 Bars At 12" o@hma ! ——#5 Bars At 12 oqﬁ&j
v v v > - T - - > - - = 21 o] R
/ Approach Pavement #Lv Approach Pavement = - Avlfv Approach Pavement = $ 10
| . . . . . . . . e o|s o . . . . . . .« o >
\_#4 Bars at 12" Centers Q) i | & <
\ Steel Rod ., 18 Bars at #5 Bars At 12” max. @nters 1 = v
245 Resilient Joint Filler % w i
No,ﬂ,:j@ K m
otcl —
See Detail Modified Subbase B m
(Fixed Abutment) < [m] m o
| 900 P4 2
DETAIL ‘A’ (APPROACH SLAB) < &3
<
w o3
APPROACH SLAB DETAILS © Longitgdnl ot Py-tor): o bz
ingle pour — Saow cut joint per Detail B.
APPROACH SLAB DETAILS HERE Two pours — Use ,Xm\mg. Joint. m mm
. 7]
® Refer to BR—211, BR—212, or BR—231. Nwo.mm,ohzv FOR okvmmmg 0 m.m &<
@ Design shoulder width. X
@ Reinforced bridge approach section. I<mm_o Oogvow_._vm mm>§ mm_oom
SINGLE SPAN BRIDGE SHEET NAME
@ Expansion joint at end of Bridge Rail End Section: Place
joint filler the full depth of the bridge approach pavement.
In areas with curb, place full depth of pavement plus curb >nvmo>0—l_ m_l>w Om._->__lw
and shape material to fit the shape of the curb per Section STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE
B—B of PV—101. Seal joint per Detail F of PV-101.
CERRO GORDO COUNTY S
MAY 2017
CITY OF MASON CITY <m
10" DOUBLE REINFORCED SECTION APPROACH SLAB STANDARD SHEET BR—201 DESIGN SHEET NO. OF___ FILE NO. DESIGN NO.




5 ~ o
< EPOXY COATED REINF. STEEL — TWO RAILS | g § &
75'—0 END TO END OF BARRIER RAIL (BID LENGTH) ES
BAR LOCATION staPg| No. [LencTH|wEIGHT| 8
74 SPACES @ 1'-0 = 75'-0; 74 — 5c1 & 5c2 =1 | ermoa N[z & 0 | &
TYPICAL PERMISSIBLE ;
\oozmﬂcgoz JONT CTEEL SDEWALK RAL L END oF 5d1_| LONGITUDINAL — | 108] 29-0] 3,258
END OF d BARRIER RAIL
BARRIER RAIL >l LINES OF EPOXY STEEL TOTAL (LBS.)| 4,168 = 5
ﬁm% INTERSECTION — ! . z W_
e T 3 H 3 =
% m / STAINLESS STEEL REINF. STEEL — TWO RAILS | & & & &
D BAR LOCATION sHAPE NO. |LENGTH|WEIGHT mm wmmm H
Z 2
5c2 | VERTICAL 148] 6'=0 | 924 | © & mmmm 0%
Lsez sy mmmm 6
STAINLESS STEEL TOTAL (LBS.) | 924 | > §[ 220773
EQlBosEuxs
. NOTE: REINFORCING STEEL QUANTITIES ARE QuwuE <23
ELEVATION OF w>wm_mm RAIL  LAYOUT 1/4" MIN. INCLUDED ON THE SUMMARY QUANTITIES SHEET. & b ww & °
(TYPICAL) > g5z s
Z z| "y
| BENT BAR DETAILS Sules ®
H
. PART PLAN VIEW 81/4.13/8 51/23/4 £d
S END OF JOINT SEALER ON s 4
o« BARRIER RAIL TOP AND SIDES o 2
] o z
. ™ HATCHED AREA 8 o
2 — ~ BOND BREAKING INDICATES AREA T z
& COATING OF BOND BREAKING N <
8 mﬂmm,omm RAIL COATING. S — =
v Sirer Lﬁ M 5 . PART ELEVATION VIEW n 3] ©
> <
i 9T BARRIER RAIL JOINT DETAILS 2
. SH M (LEVEL) ROADWAY WIDTH
S | NOTE: ALL DIMENSIONS ARE QUT TO OUT. D = PIN DIAMETER.
o
S 7 !
e STEEL SIDEWALK RAIL — CONCRETE PLACEMENT SUMMARY EDUCATIONAL NOT
PART PLAN VIEW PART ELEVATION VIEW SECTION TOTAL
43 m, STANDARD SECTION © 1052 CU. YD. PER FT. 15.8
SIDEWALK . -
W, 11s
91/2 21/25
3 Fa CONCRETE BARRIER RAIL QUANTITIES
ITEM uniT | QuanTiTy
w CONCRETE BARRIER RAILING LF. 75.0 M
M 5¢1 —] W
w X
[11] }
BARRIER RAIL NOTES: ol B 9 ¥ 2
MINIMUM CLEAR DISTANCE FROM FACE OF CONCRETE TO NEAR REIN— sl Sdi g - o0 z
FORCING BAR IS TO BE 2” UNLESS OTHERWISE NOTED OR SHOWN. Tl SIS T a S
THE PERMISSIBLE CONSTRUCTION JOINTS ARE TO BE PLACED BETWEEN % o < =
VERTICAL BARS AT A MINIMUM SPACING OF 20 FEET.  CONSTRUCTION JOINT Rz W 4 B - mmmoﬁw Hm%wwxc@zmﬁcm P4 w g
CONTACT SURFACES ARE TO BE COATED WITH AN APPROVED BOND BREAKER. 2 gk DIMENSION MAY VARY DUE TO < w3
COST OF THE JOINT SEALER AND BOND BREAKER SHALL BE CONSIDERED > = S <
INCIDENTAL TO OTHER CONSTRUCTION. & CONSTRUCTION INACCURACIES. L TS
ALL BARRIER RAIL REINFORCING STEEL IS TO BE EITHER EPOXY COATED OR - (O] Wk
STAINLESS STEEL AS SHOWN. THE STAINLESS STEEL REINFORCING STEEL SHALL BE ~lo [a) £z
DEFORMED BAR GRADE 60 MEETING THE REQUIREMENTS OF MATERIALS I.M. 452. M - = 23
THE CONCRETE BARRIER RAIL IS TO BE BID ON A LINEAL FOOT BASIS o B N FOR 07 SKEW 14 R <
MEASURED FROM END TO END OF RAIL THE NUMBER OF LINEAL FEET OF R x N@.|O X A.O.|O m S =
BARRIER RAIL INSTALLED WILL BE PAID FOR AT THE CONTRACT PRICE PER
LINEAL FOOT BASED ON PLAN QUANTITIES.  PRICE BID FOR CONCRETE
BARRIER RAILING SHALL BE FULL COMPENSATION FOR FURNISHING ALL HYBRID COMPOSITE BEAM BRIDGE
MATERIAL, EXCLUDING REINFORCING STEEL, AND ALL OF THE EQUIPMENT SINGLE SPAN BRIDGE SHEET NAME

AND LABOR REQUIRED TO ERECT THE RAIL IN ACCORDANCE WITH THESE

SR SR S S ;
2'x'6 DRAIN SLOTS 2 INCHES
PLANS AND CURRENT SPECITICATIONS. h>mxo<m BRIDGE DECK SURFACE. BARRIER RAIL DETAILS

THE JOINT SEALER SHALL BE LIGHT GRAY NONSAG LATEX CAULKING SEALER CTATION Bhin s o il
MARKETED FOR OUTDOOR USE. NO TESTING OR CERTIFICATION IS REQUIRED. WO (LONCIT. BARS TO CLEAR STATION 28+42.18 = CENTERUNE 127H ST. BRIDGE
TOP OF THE BARRIER RAIL IS TO BE PARALLEL TO THE THEORETICAL | :
SHEET NO.
GRADE. - CERRO GORDO COUNTY
CROSS SECTIONAL AREA OF THE STANDARD SECTION OF THE BARRIER PART SECTION A-A MAY 2017
RALL = 2.84 SQUARE FEET. CITY OF MASON CITY

_ F—SHAPE BARRIER RAIL——SIDEWALK _ STANDARD SHEET 1028SA DESIGN SHEET NO.____OF___FILE NO. DESIGN NO.




END TO END OF BARRIER RAIL

FEUESIRIAN AANU RAIL NUILDS!

THE STEEL PIPE PEDESTRIAN HAND RAIL IS TO BE BID
ON A LINEAL FOOT BASIS MEASURED END TO END OF RAIL.

THE PRICE BID FOR STEEL PIPE PEDESTRIAN HAND RAIL
SHALL BE FULL COMPENSATION FOR FURNISHING ALL
MATERIAL, INCLUDING ANCHOR BOLTS AND SHIMS, AND ALL OF
THE EQUIPMENT AND LABOR REQUIRED TO ERECT THE RAIL

IN ACCORDANCE WITH THESE PLANS AND SPECIFICATIONS.

THE MATERIAL FOR TUBE RAILS, POSTS AND SPLICE TUBES
SHALL BE STANDARD STEEL PIPE MEETING THE REQUIREMENTS
OF ASTM AS3, TYPE E OR S, GRADE B. BASE PLATES AND SHIMS
SHALL MEET THE REQUIREMENTS OF ASTM A36. PANELS AND
END SECTIONS SHALL BE GALVANIZED, AFTER FABRICATION, IN
ACCORDANCE WITH THE REQUIREMENTS OF ASTM A123.

ENDS OF RAIL SECTIONS ARE TO BE SAWED OR MILLED.
ALL CUT ENDS ARE TO BE TRUE, SMOOTH, AND FREE OF
BURRS OR RAGGED EDGES.

NO PAINTING WILL BE REQUIRED.

THE STUD CONCRETE ANCHORS SHALL BE GALVANIZED
AND HAVE A MINIMUM PULL QUT STRENGTH OF 8000 POUNDS
BASED ON 4000 PSI CONCRETE.

FOR DETAILS OF CONCRETE BARRIER RAIL SEE DESIGN
SHEET ___ OF THESE PLANS.

GALVANIZED STEEL

2759/64 (2.375" 0.D.-2.067"
1.D.) STD. STEEL PIPE
RAIL

11/ LINEAL FEET OF STEEL PIPE PEDESTRIAN HAND RAIL 11/2
END SECTION STEEL RAIL PANELS ©@ 20'-0 END SECTION
TYPICAL 20'-0 STEEL RAIL PANEL
4-5 '~0 4 RAIL POST SPACES @ 4'-6=18'-0 1’70
1/ 4-3 X /2" JonT oPENING o 4
‘ﬂ‘ SEE DETALL "A
IN STEEL RAIL /
- A [}
3 Eu\m‘wmm\mp DRAIN HOLES, TYP.
— =
ELEVATION OF SIDEWALK BARRIER RAIL & STEEL PIPE PEDESTRIAN HAND RAIL
-0, SIDEWALK 91/2,71/2|
fm<mfﬁ (5-0 MIN. CL. ) 13/4
-
Ll
O
&
&
~ o
z T
3 —
=z
<
I
(&)
o
| < 11/2"59/64 (1.90" 0.0.-1.61"
© ~ 1.D.) STD. STEEL PIPE
RAIL SPLICE
~
2'% SLOPE
~ | —— ‘iﬁlw
[\ r _ |

\__5/8"59/64 STEEL STUD
CONCRETE ANCHORS.

TYPICAL SECTION

2"59/64 (2.375" 0.0.—2.067"
1.D.) STD. STEEL PIPE
RAIL AND RAIL POST

43/4

n

5/16"59,/64 HOLES.

1'-10

~— SET

o=
il

P UL
+

SIDEWALK n
EDGE OF SHIM

71/2
[21/201/4

/h21

GALVANIZED
STEEL NUT AND

"

WASHER
/ !
RAIL POST SHIM 7

VERTICAL

~—al

1/6p1/20 |2)11/4
71/2

we 4x3/4%0-7W2

8?5;:%8[/&1

NOTE : PROVIDE 1/16” GALVANIZED
STEEL SHIM FOR EACH RAIL POST.
USE AS REQUIRED.

4'x'3/4 BELOW 2"59/64
STEEL PIPE RAIL POST

5/8759/64 STEEL STUD CONCRETE ANCHORS

RAIL AND RAIL POST DETAILS

15/16"59,/64 DRAIN HOLE IN

s b

1'-01/2

DETAIL "A”

1 N oﬁy/¢
4%'3 /452"~ 01 ol
\®
11/ ! 14
F X

PROVIDE 1/16
GALV. SHIM USE
AS REQUIRED

{w\m._mo\i STEEL STUD

ELEVATION ,
RAIL END SECTION

BOTTOM OF POSTS TO BE
BEVELED TO MATCH SLOPE OF

TOP OF CONCRETE BARRIER

b

w 2-01/2

S

) & 1/2

gl 7 15,/16"59,/64 HOLES IN

| < AND SHIM
2 !
)
<+ o
3 -
NS o~
%)
<

j\% 1'-31/2 41/201/p
>
PLAN

PART SECTION

_ F—SHAPE PEDESTRIAN RAIL-STEEL — INTEGRAL ABUTMENT

STANDARD SHEET 1029C

75'—-0 x 40'—0
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE

PEDESTRIAN RAIL DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BR

CERRO GORDO COUNTY

MAY

2017

DESIGN N
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EDUCATIONAL - NOT

FOR CONSTRUCTION

BRIDGE AND BIKEWAY

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

SHEET NAME

SHEET NO.
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ZRG

QUANTITIES

END POST, 21/2°59/64 (2.875" 0.0./— LINE POST, 21/2°59/64 (2.875" 0.D.— TOP RAIL, 11/4"59/64 (1.660" 0.D.— ITEM UNITS AMOUNT
2.323" 1D.) EXTRA STRONG STEEL 2.323" 1.D.) EXTRA STRONG STEEL 1.380" 1.0.) STANDARD STEEL STEEL PIPE PEDESTRIAN HAND RAIL ON. FT. 150

PIPE l/ PIPE PIPE CHAIN LINK FENCE, 72" HEIGHT LIN. FT. 95

5/5/17

CEE: 3084: 0001

A«I)Cr POSTS SHALL "
2.067" 1.D.) STANDARD STEEL THE CHAIN LINK FENCE IS TG BE BID ON A LINEAR FOOT

BE SET VERTICAL. i
SHIM WHERE BASIS MEASURED FROM | TO | OF END POSTS. THE PRICE
REQUIRED BID FOR "CHAIN LINK FENCE, 72" HEIGHT" SHALL BE FULL
r/ S COMPENSATION FOR FURNISHING ALL MATERIAL, INCLUDING
CONCRETE ANCHORS AND SHIMS, AND ALL OF THE EQUIPMENT
3/8759,/64 DIAGONAL TENSION ROD T BOTTOM RAIL, 2"59/64 (2.375" O.0.— O R OuERE LT THE FENCE IN' ACCORDANCE
WITH TURN BUCKLE 2.067" 1.D.) STANDARD STEEL ;
Z.9 THE GHAN LINK FENCE SHALL BE EITHER ZING OR _
6 SPACES @ = STATIONS 6 ALUMINUM COATED FABRIC, 2" MESH, NO. 9 WIRES, 72" HEIGHT
WITH KNUCKLED SELVAGES TOP AND BOTTOM.
END TO END OF WINGS THE STUD CONCRETE ANCHORS SHALL BE GALVANIZED
ELEVATION OF FENCE AND HAVE A MINIMUM PULLOUT STRENGTH OF 8000 POUNDS
BASED ON 4000 PS| CONCRETE.
NOTE : MAXIMUM POST SPACING IS 10'—0. THE MATERIAL FOR POSTS, BRACES AND RAILS SHALL BE
STEEL PIPE IN ACCORDANCE WITH ARTICLE 4154.10, A, OF THE
STANDARDS SPECIFICATIONS. BASE PLATES AND SHIMS SHALL
MEET THE REQUIREMENTS OF ASTM A36. POSTS AND BASE
PLATES SHALL BE GALVANIZED, AFTER FABRICATION, IN
ACCORDANCE WITH THE REQUIREMENTS OF ASTM A123. SPECIAL
FITTINGS SHALL BE IN ACCORDANCE WITH ARTICLE 4154.11, OF
THE STANDARD SPECIFICATIONS, UNLESS OTHERWISE NOTED.
THE FENCE SHALL BE TRUE TO LINE, TAUT, AND
COMPLY WITH THE BEST PRACTICE FOR FENCE CONSTRUCTION
OF THIS TYPE. ALL ENDS OF WIRES SHALL BE TURNED SO
WIRE TIES OR CLIPS THAT THEY EXTEND AWAY FROM THE SIDEWALK SIDE OF
AT 12” CENTERS (MAX.) WIRE TIES OR CLIPS AT THE FENCE.
REQUIRED ON EACH 24" CENTERS TOP AND
LINE POST BOTTOM RAILS AND BRACES

\%5 RAL, 2°59/64 (2.375" 0.0.- STEEL CHAIN LINK FENCE NOTES:

PROJECT:
DRAWN BY:
REVISION

DATE :

|

IOWA CITY, IOWA 52242
FAX: 319.335.5660
civil-hawks@uiowa.edu

4105 SEAMANS CENTER FOR THE
ENGINEERING ARTS AND SCIENCES
EMAIL:

THE UNIVERSITY OF IOWA

CIVIL AND ENVIRONMENTAL ENGINEERING

o %% KRR IRRIIRIRK X KKRKR
I 5%
A0KT LRSI RS
AN RRRRIEIXLRINRS RS '« TENSION BAR
S Il oss (S 15/16"59,/64 HOLES FOR 5/8"59 /6 HAVVANIZED STEEL
SRR o ooﬂnxﬂm\ STUD ANCHOR / NUTS AND WASHERS ‘3'%'5/8 FACE OF LINE POSTS
XXX K RHHIRIRRRS o%0%% < AND END POSTS EDUCATIONAL - NOT
036%%%! X RREIEREIRRERKRKKI XRXX
X RKAKKN XRRELREEELREREL 0200050 % %% ~N 4 A\ FOR CONSTRUCTION
e e ot inosetenins > i
RN PRRRRRIRRRRRRN IARIKIIKEK = I
RN ¢ RIKILKKIKILILKKA RRRIIEIIKK « TENSION BAND < 1 81/2
o0 % %% XKL IRLREIKIKRKK] LRSKCKREKKIKLL O
R B [ o S —Lh — cavanize ¥, e e
QRN RILLRNILLLES S RBBIRANKK, g r ¢ < >
RSREKKX X KEEIERKIEKIKKL X SRERIIELERKREL KK ~ STEEL s
QKRR BRRIIILLLRRS RRRRRRIIIKKKS o g
3R EIIRRIIIIRRKKS O ertatetoteteteratetet] PLATE —————e+——10] NS s 7 I
RO RISRe] e > < S P ,
e too SRS | —END POST 1/2759 /64 GRAIN - 0
RSEEEKY  PEREIREKELREKIRKL 0000505 %%0% % A
IR LXK QIRRRKKS HOLE - 13/ 3/16
OISR oSSR 500000] Rsssoss
X XK EKEK KKK KKK KKK KK KK XL 000000 % %% % = N
e s S 2| s
x Sesssssstatesessfllototetetesesototetetetesoses! RRXRRIR 11/4 6 11/4 T GALVANIZED
< KRN PEREKIER KKK KKK X RIQRKIL n
00020500055 XSRS 02020%%%6%%
D) S BRI S STEEL SHIM
3| TR R S o1 /n
: o%oﬂ%%%o :%%,%%3%%%% : SRR | NOTE:  PROVIDE 2—-1/16" GALVANIZED
N q STEEL SHIMS FOR EACH FENCE POST,
b RIS IR TO BE USED AS REQUIRED.

B _Tmé oF BASE PLATE DETAILS FOR END POST AND LINE POSTS

WING NOTE : POSTS AND BASE PLATES SHALL BE GALVANIZED, AFTER FABRICATION, IN ACCORDANCE WITH
THE REQUIREMENTS OF ASTM A123.

TOP OF m,cms\)ﬁxu

FENCE DETAILS

12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402

75'-0 x 40'-0
HYBRID COMPOSITE BEAM BRIDGE

SINGLE SPAN BRIDGE SHEET NAME

PEDESTRIAN RAIL DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

Ommmo Oomoo OOCZ? SHEET NO.

MAY 2017
CITY OF MASON CITY

F—SHAPE PEDESTRIAN RAIL—STEEL — INTEGRAL ABUTMENT STANDARD SHEET 1029C DESIGN SHEET NO. OF. FILE NO. DESIGN NOQ.

BRIDGE AND BIKEWAY




BRIDGE

APPROACH PAVEMENT

2'-2 |

\‘ ABUTMENT WING

| ABUT. BRG.

| APPROACH
xo>c<<><u

A

TOP SLOPE OF
GEQTEXTILE FABRIC

NOTE:
SHADED AREA SHOWS LIMITS
OF GEOTEXTILE FABRIC

TOE OF SLOPE &
LIMIT OF BOTTOM
OF TRENCH FOR
EXCAVATION

BACK FACE
OF ABUTMENT

4"59/64 SUBDRAIN

TOP SLOPE OF
GEQTEXTILE FABRIC

LIMITS OF TOP SLOPE OF GEOTEXTILE FABRIC ALONG ABUTMENT

LIMITS OF BOTTOM OF TRENCH ALONG ABUTMENT

ABUTMENT PLAN WITHOUT WING EXTENSIONS

v/’ ABUTMENT WING

|
|
7 2-2
f

NOTE:

SUBDRAIN SHALL SLOPE DOWNWARD 2% FROM | APPROACH ROADWAY WHEN
OQUTLETTING BOTH SIDES OF THE ABUTMENT.

SUBDRAIN SHALL SLOPE DOWNWARD 2% FROM HIGH END WHEN OUTLETTING
AT ONE END OF THE ABUTMENT.

THE GEOTEXTILE FABRIC SHALL BE IN ACCORDANCE WITH ARTICLE
4196.01, B, 6 OF THE STANDARD SPECIFICATIONS. IF THE ENGINEERING
FABRIC IS LAPPED THE LAPS SHALL BE A MINIMUM OF ONE FOOT IN
LENGTH, SHINGLE FASHION WITH UP SLOPE LAP PIECE ON TOP AND
STAPLED FOR CONTINUITY.

MODIFIED SUBBASE, SEE APPLICABLE
"BR" BRIDGE APPROACH PAVEMENT STANDARD

FLOODABLE BACKFILL
BETWEEN WINGS SUBGRADE w%hh%mmzmqw%_o@ ARE
RV FLEV. T0 BE COMPLETED TO
THIS LINE BEFORE
1 =] STARTING ABUTMENT
< CONSTRUCTION.
1 o
FRONT FACE
»— ABUTMENT

[

e
Wwls
El=
&
W2 PAY LMIT FooTinG
Slo  FOR cLASS 20 3'-0 BERM
B EXCAVATION f

POROU ~ I~
o|o — N\ /
T BACKFILL —— Jﬁ\m
™| 1
4"59/64'SUBDRAI >
0 %sm £, GEOTEXTILE i <
@ W%D WUL FABRIC LIMITS
HAEEHEE
G111 g~ 4% SLOPE- g 22 | AsuTvENT 3-0
gleeg|ee ' " FOOTING
ofa oo
SECTION A—-A

BACKFILL DETAILS

NQTE: GEOTEXTILE FABRIC WILL BE ATTACHED
TO FACE OF ABUTMENT FOOTING AND WINGS.

“DIMENSION VARIES DUE
‘TO 2% SUBDRAIN SLOPE.

ABUTMENT BACKFILL PROCESS:

THE BASE OF THE EXCAVATION SUBGRADE BEHIND THE ABUTMENT IS TO BE GRADED WITH A
4% SLOPE AWAY FROM THE ABUTMENT FOOTING AND A 2% CROSS SLOPE IN THE DIRECTION
OF THE SUBDRAIN QUTLET. THIS EXCAVATION SHAPING IS TO BE DONE PRIOR TO BEGINNING
INSTALLATION OF THE GEOTEXTILE AND BACKFILL MATERIAL.

AFTER THE SUBGRADE HAS BEEN SHAPED, THE GEOTEXTILE FABRIC SHALL BE INSTALLED IN
ACCORDANCE WITH THE DETAILS SHOWN. THE FABRIC IS INTENDED TQ BE INSTALLED

IN THE BASE OF THE EXCAVATION AND EXTENDED VERTICALLY UP THE ABUTMENT
BACKWALL, ABUTMENT WING WALLS, AND EXCAVATION FACE TO A HEIGHT THAT WILL BE
APPROXIMATELY 1 TO 2 FOOT HIGHER THAN THE HEIGHT OF THE POROUS BACKFILL
PLACEMENT AS SHOWN IN THE "BACKFILL DETAILS” ON THIS SHEET. THE STRIPS OF THE
FABRIC PLACED SHALL OVERLAP APPROXIMATELY 1 FOOT AND SHALL BE PINNED IN PLACE.
THE FABRIC SHALL BE ATTACHED TO THE ABUTMENT BY USING LATH FOLDED IN THE FABRIC
AND SECURED TO THE CONCRETE WITH SHALLOW CONCRETE NAILS. THE FABRIC PLACED
AGAINST THE EXCAVATION FACE SHALL BE PINNED.

WHEN THE FABRIC IS IN PLACE, THE SUBDRAIN SHALL BE INSTALLED DIRECTLY ON THE
FABRIC AT THE TOE OF THE REAR EXCAVATION SLOPE. A SLOT WILL NEED TO BE CUT
THE FABRIC AT THE POINT WHERE THE SUBDRAIN EXITS THE FABRIC NEAR THE END OF
THE ABUTMENT WING WALL.

POROUS BACKFILL IS THEN PLACED AND LEVELED, NO COMPACTION IS REQUIRED.

THE REMAINING WORK INVOLVES BACKFILLING WITH FLOODABLE BACKFILL, SURFACE
FLOODING, AND VIBRATORY COMPACTION. THE FLOODABLE BACKFILL MATERIAL SHALL BE
IN ACCORDANCE WITH THE STANDARD SPECIFICATIONS. THE FLOODABLE BACKFILL SHALL
BE PLACED IN INDIVIDUAL LIFTS, SURFACE FLOODED, AND COMPACTED WITH VIBRATORY
COMPACTION TO ENSURE FULL CONSOLIDATION. LIMIT THE LOOSE LIFTS TO NO MORE
THAN 2 FEET OF THICKNESS.

START SURFACE FLOODING FOR EACH FLOODABLE BACKFILL LIFT AT THE HIGH POINT OF
THE SUBDRAIN AND PROGRESS TO THE LOW PQINT WHERE THE SUBDRAIN EXITS THE
FABRIC. TO ENSURE UNIFORM SURFACE FLOODING, WATER RUNNING FULL IN A 2-INCH
DIAMETER HOSE SHQULD BE SPRAYED IN SUCCESSIVE 8—FOOT TO 8-FOOT INCREMENTS
FOR 5 MINUTES WITHIN EACH INCREMENT.

FLOODABLE BACKFILL LIFT PLACEMENT, FLOODING, AND COMPACTION SHALL PROGRESS
UNTIL THE REQUIRED FULL THICKNESS OF THE ABUTMENT BACKFILL HAS BEEN COMPLETED.

WATER REQUIRED FOR FLOODING, SUBDRAINS, POROUS BACKFILL, FLOODABLE BACKFILL,
AND GEOTEXTILE FABRIC FURNISHED AT THE BRIDGE ABUTMENTS WILL NOT BE
MEASURED SEPARATELY FOR PAYMENT.

THE COST OF WATER REQUIRED FOR FLOODING, SUBDRAINS, POROUS BACKFILL, FLOODABLE
BACKFILL, AND GEOTEXTILE FABRIC FURNISHED AT THE BRIDGE ABUTMENTS SHALL BE
INCLUDED IN THE CONTRACT UNIT PRICE BID FOR STRUCTURAL CONCRETE.

7520 % 40"
HYBRID COMPOSITE BEAM BRIDGE

ABUTMENT BACKFILL DETAILS

STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE

CERRO GORDO COUNTY

MAY 2017
CITY OF MASON CITY

ABUTMENT BACKFILL DETAILS ( NON WING EXTENSION ABUTMENTS') STANDARD SHEET 1007D DESIGN SHEET NO. OF. FILE NO. DESIGN NO.
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12TH STREET OVER WILLOW CREEK

MASON CITY, IA 50402
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20'-0 @ TO € OFFSET N

1

— DECK DRAIN

—— STANDARD 1028SA BARRIER RAIL

SELE 1132 FT.

" @ 12TH ST.

STANDARD 1028SA BARRIER RAIL —

2%

HYBRID COMPOSITE BEAM

20-0 @ TO ¢ OFFSET

BRIDGE WITH

2'-0 13-0 13-D 13'-0 2'-0 10°=Q
ARRIE DESIGN LANE DESIGN LANE DESICN LANE SEPARAT DESIGN SIDEWALK
RAIL

RAIL 7

STANDARD 1029C PEDESTRIAN m}:r/

7\ ¢ BIKEWA
|

HYBRID COMPOSITE BEAMS

)

1

3 DESIGN LANES

T STANDARD 1028SA BARRIER RAIL

—DECK DRAIN

¢ 12H ST

/a ELE. 1132 FT.

/

STANDARD 1028SA BARRIER xkﬁ‘/

=] 13'-0 13-0 2'-0 10'-0
A 3 A S SIDEWA
m}%mﬂrm DESICN LANE DESIGN LANE mm_u»%%m,o DESIGN SIDEWALK
A

HYBRID COMPOSITE BEAM BRIDGE WITHOUT INTEGRAL DECK FORM

STANDARD 1029C PEDESTRIAN m>:r1/b

\ ¢ BIKEWAY

TOTAL ESTIMATED

PROJECT QUANTITIES

ALTERNATIVE DESIGN CONCEPTS:

THE ABOVE DESIGN ALTERNATIVE ES A PRELIMINARY DESIGN FOR
THE BRIDGE WERE MASON CITY TO USE A 3 LANE BRIDGE ACROSS
WILLOW CREEK AS MENTIONED DURING THE PRESENTATION. AN
APPROXIMATE ESTIMATE OF MATERIALS AND COSTS IS INCLUDED FOR
THIS ALTERNATIVE AT THE BOTTOM OF THIS DESIGN SHEET. USING
THE HYBRID COMPOSITE BEAMS WITH INTEGRAL DECK FORMS, 12
BEAMS WOULD BE REQUIRED AT THE SAME SPACING AS FOR THE
DESIGNED BRIDGE. BASED ON SIMILAR COST ANALYSIS TO THE
EXISTING PROJECT, A THREE LANE BRIDGE AND BIKE TRAIL WOULD
COST ABOUT $1,050,000.00 TO BUILD.

THE SECOND ALTERNATIVE SHOWS SPACING FOR A BRIDGE HOUT
INTEGRAL DECK FORMS. THIS CROSS—SECTION SPACING WOULD BE
SIMILAR TO IF A STANDARD CONCRETE OR STEEL BEAM WERE USED.
BEAMS HERE ARE SPACED AT 5'-4 0.C. BY DQING THIS, 1 BEAM
AN BE REMQVED AND THE FINAL COST FOR THE BRIDGE DECREASES
BY ABOUT $11,000.00.

QUANTITIES QUANTITIES
ITEM NO. ITEM UNIT ITEM NO. ITEM UNIT
ESTIMATED AS BUILT ESTIMATED ~ AS BUILT
TOTAL TOTAL TOTAL TOTAL

1 STANDARD PAVEMENT CONCRETE CY 293.6 19 18” CULVERT UNIT 40
2 STRUCTURAL _CONCRETE cY 253.8 20 8" CULVERT UNIT 84
3 ASPHALT PAVEMENT cY 1,302 21 GUARD RAIL_END_TERMINAL UNIT 2
4 EPOXY COATED REBAR LBS. 119,143 22 CLASS B REVETMENT TONS 75.6
5 STAINLESS STEEL REBAR LBS. 4,620 23 CLASS 10 _EXCAVATION Y 150
6 STEEL PIPE HANDRAIL LF 150 24 BRIDGE REMOVAL LUMP DESIGN FOR 0° SKEW
7 HYBRID _COMPOSITE BEAMS LF 852 25 SAFETY_CLOSURE. LUMP ’ 4
8 HP STEEL PILES LF 1462 26 MOBILIZATION LUMP 75-0 x 40-0
g BRG. 16~ RIPRAP TONS 100 27 SEEDING AND_FERTILIZATION, ACRE 50
10 BRIDGE ENGINEERING FABRIC SF 400 28 SILT_FENCE LF 900 HYBRID OOKWMVW%_‘WGWN>§ BRIDGE
11 BRIDGE_BACKFILL MATERIAL cY 200 29 SEDIMENT _CONTROL LUMP.
12 CHAIN_LINK_FENCE LF 79.0 30 CLEARING AND GRUBBING ACRE | 5 ALTERNATIVE CONCEPT BRIDGE
B TRACTION PADS UNIT 16 31 GRANULAR SHOULDER SF 240 STATION 28+42.18 = CENTERLINE 12TH ST. BRIDGE
14 PEDESTRIAN CROSS WALK SIGNS UNIT 5 32 BANK_SHAPING SY 50
15 MASON CITY BIKEWAY SIGNS UNIT | 16 33 PAVEMENT REMOVAL LUMP CERRO GORDO COUNTY
16 PEDESTRIAN TRAIL CUT CY 5,870 34 PAINTED PAVEMENT STA. 4 MAY 2017
17 PEDESTRIAN TRAIL FILL CY 7,254 35 BRIDGE_SOIL_COMPACTION Sy 175 CITY OF MASON CITY
= U T ) DESIGN SHEET NO.___OF___FILE NO. DESIGN NO.
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JOINT APPLICATION FORM FOR IOWA

ITEMS 1 AND 2 FOR AGENCY USE

1. Application Number

2. Date Received

3. and 4. (SEE SPECIAL INSTRUCTIONS) NAME, MAILING ADDRESS AND TELEPHONE NUMBERS

3a. Applicant’s Name
Company Name (if any)
Address

City, State, Zip

Email Address

3b. Co-Applicant/Property Owner Name (if

needed or if different from applicant)
Company Name (if any)
Address

City, State, Zip

Email Address

4. Authorized Agent (an agent is not required)

Company Name (if any)
Address
City, State, Zip

Email Address

Applicant’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

Applicant’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

Agent’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

5. ADJOINING PROPERTY OWNERS (Upstream and Downstream of the water body)

Name Mailing Address

1.

3.

Phone No. w/area code

6. PROJECT TITLE:

7. PROJECT DESCRIPTION (Include all features):

8. PURPOSE AND NEED OF PROJECT:

More information on the lowa Department of Natural Resources Flood Plain Management Program can be found on our website at:

http://floodplain.iowadnr.gov/ or by calling 866-849-0321.



http://floodplain.iowadnr.gov/

COMPLETE THE FOLLOWING FOUR BLOCKS IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

9. REASON(S) FOR DISCHARGE:

10. TYPE(S) OF MATERIAL BEING DISCHARGED AND THE AMOUNT OF EACH TYPE IN CUBIC YARDS:
TYPE:

AMOUNT IN CUBIC YARDS:

11. SURFACE AREA IN ACRES OF WETLANDS OR OTHER WATERS FILLED, AND STREAM LENGTH IF APPLICABLE (See Instructions)

12. DESCRIPTION OF AVOIDANCE, MINIMIZATION AND COMPENSATION (See instructions)

13. PROJECT LOCATION

GIS Coordinates in NAD 1983 UTM Zone 15

LATITUDE: Northing:
LONGITUDE: Easting:
TOWNSHIP
STREET, ROAD, OR OTHER DESCRIPTIVE LOCATION LEGAL QUARTER | SECTION NO. RANGE
DESCR
] IN OR [_] NEAR CITY OR TOWN (check appropriate box) WATERWAY RIVER MILE

(if applicable)
Municipality Name

COUNTY STATE ZIP CODE

14. Date activity is proposed to commence Date activity is expected to be completed

15. Is any portion of the activity for which authorization is sought now complete? [ ]Yes[ ] No
NOTE: If answer is “YES” give reasons in the Project Description and Remarks section.

Month and Year the activity was completed Indicate the existing work on drawings.

16. List all approvals or certification and denials received from other Federal, interstate, state, or local agencies for structures,
construction, discharges or other activities described in this application.

Issuing Agency Type of Approval Identification No.  Date of Application Date of Approval Date of Denial
17. CONSENT TO ENTER PROPERTY LISTED IN PART 13 ABOVE IS HEREBY GRANTED. ‘ [ ]Yes[ ]No

18. APPLICATION VERIFICATION (SEE SPECIAL INSTRUCTIONS)

Application is hereby made for the activities described herein. | certify that | am familiar with the information contained in the
application, and that to the best of my knowledge and belief, such information is true, complete, and accurate. | further certify that |
possess the authority to undertake the proposed activities.

Signature of Applicant or Authorized Agent Date
Signature of Applicant or Authorized Agent Date
Signature of Applicant or Authorized Agent Date

Attach a Location Map and Construction Plans to this application before sending one (1) copy to: US Army Corp of
Engineers, Clock Tower Building, PO Box 2004, Rock Island IL 61204; and two (2) copies to: lowa DNR, Flood Plain &
Sovereign Lands Sections, 502 E gth St, Des Moines IA 50319.



JOINT APPLICATION FORM FOR IOWA

ITEMS 1 AND 2 FOR AGENCY USE

1. Application Number

2. Date Received

3. and 4. (SEE SPECIAL INSTRUCTIONS) NAME, MAILING ADDRESS AND TELEPHONE NUMBERS

3a. Applicant’s Name
Company Name (if any)
Address

City, State, Zip

Email Address

3b. Co-Applicant/Property Owner Name (if

needed or if different from applicant)
Company Name (if any)
Address

City, State, Zip

Email Address

4. Authorized Agent (an agent is not required)

Company Name (if any)
Address
City, State, Zip

Email Address

Applicant’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

Applicant’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

Agent’s Phone Nos. w/area code
Business:

Residence:

Cell:

Fax:

5. ADJOINING PROPERTY OWNERS (Upstream and Downstream of the water body)

Name Mailing Address

1.

3.

Phone No. w/area code

6. PROJECT TITLE:

7. PROJECT DESCRIPTION (Include all features):

8. PURPOSE AND NEED OF PROJECT:

More information on the lowa Department of Natural Resources Flood Plain Management Program can be found on our website at:

http://floodplain.iowadnr.gov/ or by calling 866-849-0321.



http://floodplain.iowadnr.gov/

COMPLETE THE FOLLOWING FOUR BLOCKS IF DREDGED AND/OR FILL MATERIAL IS TO BE DISCHARGED

9. REASON(S) FOR DISCHARGE:

10. TYPE(S) OF MATERIAL BEING DISCHARGED AND THE AMOUNT OF EACH TYPE IN CUBIC YARDS:
TYPE:

AMOUNT IN CUBIC YARDS:

11. SURFACE AREA IN ACRES OF WETLANDS OR OTHER WATERS FILLED, AND STREAM LENGTH IF APPLICABLE (See Instructions)

12. DESCRIPTION OF AVOIDANCE, MINIMIZATION AND COMPENSATION (See instructions)

13. PROJECT LOCATION

GIS Coordinates in NAD 1983 UTM Zone 15

LATITUDE: Northing:
LONGITUDE: Easting:
TOWNSHIP
STREET, ROAD, OR OTHER DESCRIPTIVE LOCATION LEGAL QUARTER | SECTION NO. RANGE
DESCR
] IN OR [_] NEAR CITY OR TOWN (check appropriate box) WATERWAY RIVER MILE

(if applicable)
Municipality Name

COUNTY STATE ZIP CODE

14. Date activity is proposed to commence Date activity is expected to be completed

15. Is any portion of the activity for which authorization is sought now complete? [ ]Yes[ ] No
NOTE: If answer is “YES” give reasons in the Project Description and Remarks section.

Month and Year the activity was completed Indicate the existing work on drawings.

16. List all approvals or certification and denials received from other Federal, interstate, state, or local agencies for structures,
construction, discharges or other activities described in this application.

Issuing Agency Type of Approval Identification No.  Date of Application Date of Approval Date of Denial
17. CONSENT TO ENTER PROPERTY LISTED IN PART 13 ABOVE IS HEREBY GRANTED. ‘ [ ]Yes[ ]No

18. APPLICATION VERIFICATION (SEE SPECIAL INSTRUCTIONS)

Application is hereby made for the activities described herein. | certify that | am familiar with the information contained in the
application, and that to the best of my knowledge and belief, such information is true, complete, and accurate. | further certify that |
possess the authority to undertake the proposed activities.

Signature of Applicant or Authorized Agent Date
Signature of Applicant or Authorized Agent Date
Signature of Applicant or Authorized Agent Date

Attach a Location Map and Construction Plans to this application before sending one (1) copy to: US Army Corp of
Engineers, Clock Tower Building, PO Box 2004, Rock Island IL 61204; and two (2) copies to: lowa DNR, Flood Plain &
Sovereign Lands Sections, 502 E gth St, Des Moines IA 50319.



lowa Department of Natural Resources
Flood Plain Management Program

Request for Base Floodplain Elevations, Offsets, and Design Parameters
Email completed form to: BFERequest@dnr.iowa.gov

| am requesting:
[ ] Base Flood Elevation (BFE) and Minimum Protection Level (MPL)
[ ] Floodway Offset
[ ] Other (i.e. Flow Rate, Reach Slope) Explain:

Purpose of Request:
|:| BFE needed to apply for a Letter of Map Change or Letter of Map Amendment from FEMA.
[ ] BFE, MPL and/or Offsets needed for project design. A Joint Application will be submitted separately.
[ ] other -Explain:

Site Information:

Owner Name:

Location (in Quarter-Section-Tier-Range format): Qtr. Sec. T N R

County: Stream(s):

Location Address/City/Zip Code (if available):

Project Description and Explanation of Request:

**Required** information must be attached with this request form.
[ ] Aerial photo clearly identifying the project location. Hand marked aerial photos are typically accepted. Aerial photos
can be obtained from the following sources:

http://ortho.gis.iastate.edu/, http://programs.iowadnr.gov/maps/floodplain/
http://iowaassessors.com/ http://www.bing.com/mapspreview
https://beaconbeta.schneidercorp.com/ https://www.google.com/maps

Contact Information: Preferred Mailing Address (applicant or agent)
Name: Phone:

Address:
City/State/Zip:

Email Address (if available)

Land Owner Contact Information (if different from Contact Information)

Name: Phone:

Address:
City/State/Zip:

Email Address (if available)

05/2016 cmc DNR Form 542-1030


mailto:BFERequest@dnr.iowa.gov
http://ortho.gis.iastate.edu/
http://iowaassessors.com/
https://beaconbeta.schneidercorp.com/
http://programs.iowadnr.gov/maps/floodplain/
http://www.bing.com/mapspreview
https://www.google.com/maps

AIR QUALITY BUREAU AF
ATTN: Application Log In

7900 Hickman Rd Ste 1

Windsor Heights, IA 50324

DNR USE ONLY

Initials: Date:

[ Check/Money Order [] Credit Card [] Cash

FORM AF: CONSTRUCTION PERMIT APPLICATION FEE | Facilty Ip: Project #:

Please see instructions on reverse side. [ Initial Payment [] Additional Payment
Company Name: Facility Number (if known):

Equipment Address: City:

1. Payment Information

Billing Contact Name*; Billing Phone Number:

*The person to contact regarding fee payment or billing for this project.

Billing Contact Email Address:

Company Name:

Billing Address:

City: State: Zip Code:

2. Facility Classification

The facility is MINOR if the DNR AQB has identified the facility as a minor source for the Title V
] Minor Facility operating permit program in previous permits; or if the application is for a permit template. MINOR
facilities should complete Sections 1, 2 and 3 of this form.

The facility is MAJOR if does not fall within the above category, is a new facility, or an existing
[] Major Facility facility without air quality construction permits. MAJOR facilities should complete Sections 1, 2 and
4 of this form.

3. Fee Determination: MINOR FACILITY

If selected Minor Facility above, enter the number of construction permit applications being submitted:

a. Minor Construction Permit Application(s): x$385=$%
or
b. Permit Template(s)**: x$100=$

**\/iew available permit templates at www.iowadnr.gov/airconstructionpermits

Total Fee Due $

Check a box for your selected payment method (see the instructions for additional payment information):
[] Fee Enclosed - check, money order, or cash (do not send cash in the mail)
[l Contact for Credit Card Payment or if you are a State Agency

4. Fee Payment Agreement: MAJOR FACILITY

If selected Major Facility above: by signing on the line provided below, the applicant agrees to be billed for all fees
incurred for the review of your application at the applicable hourly rate. The applicant agrees that the applicant is liable for
application fees based on the current Fee Schedule.

Signature: Date:

03/2017 cmc For Assistance 1-877-AIR-IOWA (1-877-247-4692) DNR Form 542-1302


http://www.iowadnr.gov/airconstructionpermits

AF
Instructions for Form AF: Construction Permit Application Fee

e Complete one (1) Form AF for each application submission, plant-wide applicability limit request, or
regulatory applicability determination.
e This form identifies the fee required for the review of your application.
Understanding Form AF: Each number provides an explanation for the corresponding field on the
form.

Company Name: Name of the company or organization applying for the permit.

Facility Number: If known, provide the facility number assigned by the Department, if you do not know your facility
number, you may leave this question blank.

Equipment Address and City: Provide the address where the equipment will be or is already installed. If equipment is
portable use the staging area address.

1. Payment Information:

Provide the name and contact information for the person within the company who should be contacted regarding billing
and invoicing. For major facilities, this is also the person to whom the billing invoice will be emailed. Please note this
contact may be different than the Project Contact listed on the Form FI.

2. Facility Classification:
Indicate whether the facility is major or minor source for the Title V operating permit program. A facility’s status may be
determined by checking the DNR’s State & Local Emission Inventory System (SLEIS) database. The facility status should
be checked before every submittal. After establishing a user account in SLEIS, follow the steps below to check your
status:

1. Log into SLEIS at https://programs.iowadnr.gov/sleis/

2. Select the open button under the “Actions” column (right side of screen) for the appropriate facility.

3. Select the open button under the “Actions” column (right side of screen) for the most recent year.

4. On the emission inventory reporting screen select “facility”.

5. Onthe “General Facility Information” screen, select the “Facility” tab; toward the bottom there is a listing for

“Status” which indicates whether the facility is major or minor.

If the application is for a new facility or an existing facility without air quality construction permits then check the
“Major Facility” box. If necessary, please contact the lowa DNR AQB Hotline (1-877-247-4692) to discuss source
classification.

3. Fee Determination: Minor Facility:

This section should be completed if you selected that your facility is a minor facility in Section 2. Enter the number of
permit applications you are submitting for each minor source construction permit or a permit template you are requesting.
The number of applications corresponds to the number of permits or emission points you are requesting. Enter the
number of applications into the appropriate category and calculate the total payment due. If additional applications are
required to complete the project the DNR will contact the facility for additional payment. Under this scenario a new Form
AF will be required and should reflect only the additional permit(s) not listed on the original form.

Permit Templates include applications with predetermined operating conditions and limitations such as Group 2 Grain
Elevators, Concrete Batch Plants, Hot Mix Asphalt Plants or Bulk Gasoline Plants. All available permit templates can be
found at www.iowadnr.gov/airconstructionpermits.

Payment is due at the time the application is submitted and can be made by:

e Cash - payment can be made in person at the DNR Air Quality Bureau offices located at 7900 Hickman Rd Ste 1,
Windsor Heights IA during business hours (Monday - Friday, 8am to 4:30pm).

e Checks or Money Orders - make payable to: lowa Department of Natural Resources, and include the check or
money order payment with this form.

e Credit card - (Visa, MasterCard, or Discover) - the DNR will contact the person identified in Section 1 to complete
payment of the application fees.

e State Agency - The DNR will contact the person identified in Section 1 to complete payment of the application
fees.

The application will not be assigned a Project Number for engineering review until payment is received.
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AF

4. Fee Payment Agreement: Major Facility:

This section should be completed if you selected that your facility is a major facility in Section 2. Please sign the
confirmation that application fees are required based on the current Fee Schedule. Construction permit application fees,
plant-wide applicability limit requests, and regulatory applicability determinations for major sources are based on the
number of hours worked to process your application. Major source fees are billed to the facility in an invoice. The invoice
amount is based on the hours spent reviewing the application and the staff’'s hourly rates per the “Fee Schedule” available
at www.iowadnr.gov/agfees.

Sighature and Date: The application will not be assigned a Project Number for engineering review until a signed Form
AF is received.
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UNIVERSITY OF IOWA

DEPARTMENTOF CIVIL & ENVIRONMENTAL ENGINEERING
Project Design & Management
CEE:3084:0001

RFP # 05-spr2017

Bridge and Bikeway

RFP Coordinator: Professor Paul Hanley
4123 Seamans Center

Tel: 319 335-8137 e-mail: paul-hanley@uiowa.edu

From the time this RFP is issued until award notification is made, all contact regarding this
RFP _must be made through the aforementioned RFP Coordinator. No other person is
empowered to make binding statements regarding this RFP. Violation of this provision may
lead to disqualification from the bidding process, at the coordinator’s discretion.

Bidders’ Conference: TBD, 2015, 12:30, 350 VAN

Deadline for Submitted Questions: February 1, 2017, 5:00 p.m. local time

Proposals and Presentation Due: February 3, 2017, not later than 12:30 p.m. local time

Submit to:

ICON Drop box
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Public Notice
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UNIVERSITY OF IOWA
DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
Project Design & Management (CEE:3084:0001)

Public Notice for RFP# 05-spr2017
Bridge and Bikeway

The Instructors of Project Design & Management (CEE:3084:0001), University Of lowa,
Department of Civil & Environmental Engineering has a requirement for engineering services
for the evaluation and design of civil infrastructure. In accordance with procurement practices,
the Instructors are hereby announcing the publication of a Request for Proposals (RFP)
#05spr2017 for the purchase of the aforementioned services.

A copy of the RFP can be obtained by contacting the Department’s RFP Coordinator for this
project: Paul Hanley — Associate Professor. The RFP Coordinator can be reached at the
following email address: paul-hanley@uiowa.edu or mailing address: 4123 Seamans Center.
The Department encourages all interested vendors to obtain a copy of the RFP and submit a
competitive proposal.

Proposals must be submitted to the Instructors (electronic submission to ICON). Proposals must
be submitted by 12:30 pm, local time, on February 3, 2017, when they will be opened by the

Instructors. Proposals not received in ICON by the aforementioned deadline will not be
considered.
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UNIVERSITY OF IOWA
DEPARTMENT OF CIVIL & ENVIRONMENTAL ENGINEERING
Project Design & Management (CEE:3084:0001)
RFP# 05-spr2017
Bridge and Bikeway

PART | INTRODUCTION

A. Purpose and Background

The Project Design & Management (CEE:3084:0001) Instructors (Instructors) of the Department
of Civil & Environmental Engineering (Department) is seeking proposals to provide engineering
services as defined in this Request for Proposals (RFP) document. This document provides
instructions for submitting proposals, the procedure and criteria by which the Provider(s) will be
selected, and the terms which will govern the relationship between the Instructors and the
awarded Bidder.

As part of the Senior Design Capstone Course, the Instructors have the need for the design of a
bike trail extension and a multimodal bridge for the City of Mason City, IA. Work tasks include
the design of a bikeway paralleling an existing rural road and span a creak with a multimodal
bridge and a project cost estimate. The 71’ span bridge design will include additional width to
accommodate a 10’ trail. The bridge portion of the project will require a complete hydrological
report and meet all of the requirements for lowa DNR approval. The designers of the bridge
should also give consideration to alternate materials and methods that reduce maintenance costs
but still provide an acceptable structure life-cycle.

B. General Provisions

1. Issuance of this RFP does not commit the Department to issue an award or to pay
expenses incurred by a Bidder in the preparation of a response to this RFP. This
includes attendance at personal interviews or other meetings and software or system
demonstrations, where applicable.

2. All proposals should adhere to the instructions and format requirements outlined in
this RFP and all written supplements and amendments (such as the Summary of
Questions and Answers), issued by the Instructors. Proposals are to follow the format
and respond to all questions and instructions specified below in the “Proposal
Submission Requirements and Evaluation” section of this RFP.

3. Bidders shall take careful note that in evaluating a proposal submitted in response to
this RFP, the Instructors will consider materials provided in the proposal, information
obtained through interviews/presentations (if any), and internal Departmental
information. The Instructors also reserves the right to consider other reliable
references and publicly available information available in evaluating a Bidder’s
experience and capabilities. The proposal shall be signed by a person authorized to
bind the Bidder and shall contain a statement that the proposal and the pricing
contained therein will remain valid and binding for a period of 180 days from the date
and time of the bid opening.

Project Design & Management (CEE:3084:0001) - RFP is for educational purposes only 4
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4. The RFP and the selected Bidder’s proposal, including all appendices or attachments,
will be incorporated in the final contract.

5. Following announcement of an award decision, all submissions in response to this
RFP will be considered records available for inspection by faculty and students. In the
event a request is made to produce any proposal, the Instructors will faithfully attempt
to notify the bidder that the Instructors will produce the proposal. The Instructors will
not undertake to determine whether any proposal or part of any proposal is
confidential or otherwise protected from disclosure.

6. The Instructors, at their sole discretion, reserves the right to recognize and waive
minor informalities and irregularities found in proposals received in response to this
RFP.

7. The Instructors reserve the right to authorize others to use the results from this RFP, if
it is deemed to be beneficial for the Department to do so.

8. All applicable rule and regulations, whether or not herein contained, shall be included
by this reference. It shall be Bidders’ responsibility to determine the applicability and
requirements of any such rules and regulations and to abide by them.

C. Eligibility to Submit Bids

University of lowa, Civil & Environmental Engineering undergraduate students enrolled in the
Project Design & Management Course (CEE:3084:0001) are invited to submit bids in response
to this Request for Proposals.

D. Contract Term

The Instructors are seeking a cost-efficient proposal to provide services, as defined in this RFP,
for the anticipated period defined in the table below. Please note that the dates below are
estimated and may be adjusted as necessary in order to comply with all procedural requirements
associated with this RFP and the Department process. The actual contract start date will be
established by a completed and approved final proposal.

The term of the anticipated proposal, resulting from this RFP, is defined as follows:

Period Start Date End Date
Imitial Period of Performance | 2/06/2017 5/0572017

E. Number of Awards

The Instructors anticipates making one award as a result of this RFP process.

Project Design & Management (CEE:3084:0001) - RFP is for educational purposes only 5
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PART Il SCOPE OF SERVICES TO BE PROVIDED
TASK 1 -PROJECT KICKOFF AND DATA COLLECTION

1.

2.

Generate a written summary of the team’s understanding of the project and tentative
listing of team roles prior to meeting with the Client.

Prepare a written background summary of similar projects, which should include
descriptions of similar projects completed by consulting engineering firms, departments
or agencies, government documents and studies, relevant design standards, textbook
references, and professional publications prior to meeting with the Client.

Conduct several team meetings to generate lists of materials, data, plans, studies, and
other information the team believes are relevant to the RFP process prior to contacting
the Client. Examples of information include aerial mapping, existing development plans,
traffic studies, hydrology/hydraulic reports, water lines, storm and sanitary sewer line
location and size, and other data.

Conduct a project kickoff meeting with the Client via phone, video-link or in-person with
a written agenda to review project scope, procedures for the transmittal of the information
identified in Task 1.3. Minutes of meeting must be prepared and delivered to the Client
and RFP Coordinator.

TASK 2 - FIELD ASSESSMENT AND CONCEPT DEVELOPMENT

1.

2.

Conduct several team meetings to generate guiding conceptual design approaches — three
(3) alternative concept designs are required in response to this RFP.

Conduct a field walk-through assessment of the area with the Client to determine extent
and nature of known problems. Document the walk-through with photographs and note
constraints and challenges of the project site. Discuss potential solutions with the Client
during the walkthrough. It is anticipated that the field walk-through will be attended by at
least the Project Manager. If the walk-through cannot be completed prior to the proposal
submission then it should occur as close to the submission date as feasible.

TASK 3 -DESIGN DEVELOPMENT

1.

o

Utilizing notes from the field walk-through and work sessions develop approximate
assessment of the conditions to confirm or determine extents of the problems and
potential solutions.

Develop conceptual drawings/sketches and other material to illustrate the alternatives.
Three (3) conceptual design alternatives will be required.

Develop an evaluation tool to assist the Client in choosing the preferred design from the
three (3) alternatives. A decision matrix is an acceptable tool if it includes a discussion of
weighting based on a summary of the advantages/disadvantages, constructability, utility
conflicts/coordination, easement and right-of-way needs, personal property impacts,
environment changes, sustainability and other criteria proposed.

Conduct a review meeting with the Client to review and select the preferred design from
the three (3) alternatives.

Refine the calculations from Task 3.1 for use in the preferred design.

Prepare of design sheets that include appropriate plan and cross-section drawings and
notes. The drawings must be of such detail and size to clearly convey the elements of the
design selected by your firm and Client (the preferred design of the three (3) design
alternatives).

Project Design & Management (CEE:3084:0001) - RFP is for educational purposes only
91



7. Prepare of a List of Materials including quantities and when needed the manufacturer for
estimating the total project cost.

8. Revise DRAFT design reports based on Client and Instructor comments and directives.

9. Submit a FINAL design report to the Instructors in electronic format (PDF is acceptable)
and to the Client in a format chosen by the Client.

10. Present the final design report to the Client, Instructors, and Department.

TASK 4 - PROJECT MANAGEMENT AND COORDINATION
1. Administration and Coordination.

a. Perform duties necessary for administration of project contract. Prepare and
administer project expenses.

2. General communication with the Client and Instructors.

a. This includes email updates, phone conversations, and general correspondence
weekly with the Instructors and approximately a bi-weekly basis with the Client
during the course of the project.

3. Documentation of work-to-date

a. [Each project team member must submit in writing the work tasks completed for
the week, the tasks to be completed in the coming week and the number of hours
worked.

ADDITIONAL SERVICES (NOT INCLUDED)

If authorized by the Client, the engineering firm will provide services in addition to those
previously stated. This work will only proceed upon written authorization from the Client. For
instance, this may include additional alternatives to be investigated, additional meetings not
stated previously, or final design, advertising and bidding, award and construction phase
services.

Project Design & Management (CEE:3084:0001) - RFP is for educational purposes only 7
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PART Ill KEY RFP EVENTS

A. Timeline of Key RFP Events

Event Name Event Date and Time

TBD (1/18 through 2/3) at
12:30pm, local time

Due Date for Receipt of Written Questions 2/01/2017 at 3:00pm, local time

Bidders® Conference

Due Date for Receipt of Proposals and Presentation | 2/03/2017 at 12:30pm, local time

Estimated Contract Start Date (subject to change) 2/06/2017 at 1:30pm, local time

B. Bidders Conference

The Department will sponsor a Bidders” Conference concerning this RFP beginning at the date
and time shown in the timeline above. The Bidders’ Conference will be held at 350 VAN

The purpose of the Bidders’ Conference is to answer and/or field questions, clarify for potential
Bidders any aspect of the RFP requirements that may be necessary and provide supplemental
information to assist potential Bidders in submitting responses to the RFP.

C. Questions

1. General Instructions

a. Itis the responsibility of each Bidder to examine the entire RFP and to seek
clarification in writing if the Bidder does not understand any information or
instructions.

b. Questions regarding the RFP must be submitted in writing and received by the
RFP Coordinator listed on the cover page of this RFP document as soon as
possible but no later than the date and time specified in the timeline above.

c. Questions may be submitted by email. The Department assumes no liability for
assuring accurate/complete on email transmission and receipt.

d. Include a heading with the RFP Number and Title. Be sure to refer to the page
number and paragraph within this RFP relevant to the question presented for
clarification, if applicable.

2. Summary of Questions and Answers
Responses to all substantive and relevant questions will be compiled in writing and
distributed to all registered, interested persons by e-mail no later than three (3) calendar
days prior to the proposal due date. Only those answers issued in writing by the RFP
Coordinator will be considered binding. The Department reserves the right to answer or
not answer any question received.

Project Design & Management (CEE:3084:0001) - RFP is for educational purposes only
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D. Submitting the Proposal

1.

Proposals due: Proposals must be received no later than 12:30 p.m. local time, on the
date listed in the timeline above, at which point they will be opened. Proposals received
after the 12:30 p.m. deadline will be rejected without exception.

Delivery Instructions

PLEASE NOTE: The proposals are to be submitted to the RFP Coordinator at the
requesting Department. The official delivery site is the Project Design & Management
class ICON site.

a. Only proposals received at the official delivery site prior to the stated deadline will be
considered. Bidders submitting proposals are responsible for allowing adequate time
for delivery. Proposals received after the 12:30 p.m. deadline will be rejected without
exception.

b. The Bidder must send its proposal and attachments in MS Word format. Any
attachments that cannot be submitted in MS Word format may be submitted as Adobe
(.pdf) files.
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Contact

Mark A. Rahm, P.E.

City Engineer

City of Mason City

10 1st Street NW Mason City, 1A 50401
Office: (641) 421-3605 | Fax: (641) 421-3607
mrahm@masoncity.net | www.masoncity.net

Work products:

Site design is to be completed in Civil 3D. The design is to be generated and shown in plan and
cross section views and rendered in 3D. The final plan drawings are to be used to generate a plan
set that is printable both electronically and on paper*.
The design shall include as a minimum the following elements:

Site Location

Construction boundaries

Existing and future utilities location

Existing and final grading (cut and fill requirements)

Bridge structure design is to be follow applicable AASHTO standards and the lowa DOT LRFD
Design Manual (http://www.iowadot.gov/bridge/manuallrfd.htm ). The design is to be completed
in AutoCAD utilizing Robot Structural Analysis extension (or comparable software). The design
is to be shown in plan and cross section views and rendered in 3D. The rendering shall be created
using AutoCAD Revit (3D Max or comparable software). The final plan drawings are to be used
to generate a plan set that is printable both electronically and on paper*.
The design may include as a minimum the following elements:

Hydraulic analysis of stream channel

Deck

Haunch

Girder

Slab

Bearings

Railing

Pedestrian facilities

Expansion joints

Deck

Drains

Piles, shafts, footing (when applicable)

Abutments Piers (if applicable)

Pedestrian and bike trail design is to be follow applicable lowa DOT standards and ADA
regulations and to be completed in AutoCAD Civil 3D. The design is to be shown in plan and
cross section views and rendered in 3D. The rendering shall be created using AutoCAD Vehicle
Tracking extension. The final plan drawings are to be used to generate a plan set that is printable
both electronically and on paper*.
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The design may include as a minimum the following elements:
Horizontal alignment
Vertical alignment
Cross-sections
Pavement material and thickness
Cut and fill requirements
Drainage

*Drawings

Drawing Size. All drawings of a single project must be a uniform standard size, as designated by
the American National Standards Institute (ANSI). The following are related sheet sizes:

Related Sheet Sizes
(A) 8.5" x 11" 220 mm x 280 mm
(B) 11" x 17" 280 mm x 430 mm
(C) 17" x 22" 430 mm x 560 mm
(D) 22" x 34" 560 mm x 860 mm
(E) 34" x 44" 860 mm x 1120 mm

Drawing Lettering. Lettering on drawings must be legible when drawings are reduced to half size
and when they are printed as PDF. This applies to concept and design development drawings.

Drawing Scale. All drawings will be produced with metric drawing scales which are always
expressed in nondimensional ratios. Scales should also be illustrated graphically on the drawings.
Scale of drawings should be appropriate for high resolution and legibility to include half-size
reduced copies.

There are nine preferred base scales: 1:1 (full size), 1:5, 1:10, 1:20, 1:50, 1:100, 1:200, 1:500,
1:1000. Three others have limited usage: 1:2 (half size), 1:25, 1:250. Floor plans should be
drawn at 1:100 (close to 1/8-inch scale).

CAD Standards. The National CAD/CIFM Standards should be obtained via the internet. These
guidelines should be followed for all CAD drawing formatting

Dimensioning. US Customary Units are the unit of measurement to appear on documents for
building plans and details for all disciplines.
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10.5. Calculations and

Tables

PILE SIDE FRICTION CALCULATIONS WORKSHEET

Project:

By:

Date:

INPUT DATA
Layer Data Pile Geometry

Sample Layer AL (ft.) N Value nr ¢' (deg) Es(psi) c' (psi) Pile Type | HP 10x42
0 0.00 3.00 0.85 28.94 60000 1279 di(in.) 9.990
1 1 10.00 3.00 0.85 28.94 60000 1279
2 20.00 3.00 0.95 27.75 60000 1279 d2(in.)| 10.225
3 30.00 3.00 0.95 27.75 60000 1279 w (in.) 0.420
4 5 40.00 6.00 1.00 28.94 120000 2107 Ap (in.A2)[  12.400
5 50.00 6.00 1.00 28.94 120000 2107
6 60.00 8.00 1.00 30.00 160000 2592
7 70.00 8.00 1.00 28.94 160000 2592
8 3 80.00 8.00 1.00 28.94 160000 2592
9 90.00 8.00 1.00 28.94 160000 2592

10 100.00 8.00 1.00 27.75 160000 2592 Pp(in.)| 40.430
SOILOUTPUT DATA

Sample Layer Dtop(ft.)  Dbottom (ft.) AL (ft.) N Value nr c'avg(psf) &'  Es(psi) c'(psi)
0 0.00 10.00 10.00 3 0.85 600 28.94| 60000 0
1 1 10.00 20.00 10.00 3 0.85 1825 |28.94| 60000 0
2 20.00 30.00 10.00 3 0.95 3075 |27.75( 60000 0
3 30.00 40.00 10.00 3 0.95 4325 |27.75( 60000 0
4 ) 40.00 50.00 10.00 6 1.00 5575 (28.94| 120000 0
5 50.00 60.00 10.00 6 1.00 6825 |28.94( 120000 0
6 60.00 70.00 10.00 8 1.00 8075 (30.00| 160000 0
7 70.00 80.00 10.00 8 1.00 9325 |28.94| 160000 0
8 3 80.00 90.00 10.00 8 1.00 10575 |28.94 160000 0
9 90.00 100.00 10.00 8 1.00 11825 (28.94| 160000 0

10 100.00 110.00 10.00 8 1.00 13075 |27.75 160000 0
PILE SIDE FRICTION OUTPUT DATA

Soil Layer ¢'avg (psf) K fi fave (psf) [ Ps (kip)
1 1 2456.25 1.65| 1733.288| 1733.288| 175.1921
2 2 6200 1.65( 4375.118| 4375.118| 294.8101
3 3 10575 1.65| 7462.4| 7462.4 |1257.103
4 1.65 0

Total Ps 1727.106

Total Pp

0

Figure 10.5.1: Calculations for foundation pile capacity
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SURCHARGE LOAD CALCULATIONS WORKSHEET

Project:
By:
Date:
Lat. Pressure (Line Load) Lat. Pressure (Strip Load) Load Data (Line Load):
z (ft.) o (psf) z (ft.) o (deg) |B(deg) o (psf) q (plf) 2666.6667
1 o 0.00 1 o 90 0 o| [H(ft.) 12
2 1 134.88 2 1 87.4 7.95| 25.34529 a (ft/ft) 0.5
3 p 213.23 3 2 84.81 15.42 48.642
4 3 227.81 4 3 82.23 22.05| 68.42484 Load Data (Strip Load):
5 4 204.58 5 4 79.7 27.68| 84.13075 q (psf) 144
6| 5 168.89 6| 5 77.2|  32.31| 95.85866| |H (ft.) 12
7 6 134.18 7 6 74.74 36.03| 104.067 b' (ft) 6
8 7 105.14 8 7 72.35 38.96| 109.341 a' (ft) 32
9 8 82.32 9 8 70.02 41.24 112.261
10 9 64.81 10 9 67.75 42.99( 113.3206
11 10 51.49 11 10 65.56 44.29( 112.9109
12 11 41.33 12 11 63.43 45.25| 111.3998
13 12 33.52 13 12 61.39 45.91( 109.0488
Combined Earth Pressures Horizontal Surchare Pressure
z (ft.) o (psf) 14
1 0 0.00
2 1 160.23 e
3 2 261.87 10
4 3 296.23) T
51 4 288.71 <
6 5 2474 Z °©
7 6 238.25 4
8 7 214.48 X
9 8 194.58
10| 9 178.13 e —
1 10 164.40 0.00 50.00 100.00  150.00  200.00  250.00  300.00  350.00
1220 1 152.73 Load (psf)
13 12 142.57 —@— Total Load Line Load Strip Load

Average Surcharge (ksf) | 215.8607|

Figure 10.5.2: Lateral loading for Wing Wall design.
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Section: |Station Beginning | Station End| Length (ft) | Asphalt (yds) Barrier Rail (yd3) [Driveway volume (yd3) Approach Concrete (yd3)
1 0+00.00 26+54.05 2654.05 491.49 0.00 0.00
2 26+54.05 26+78.41 24.36 Existing Concrete 3.70
3 26+78.41 27+00.00 21.59 4.00 0.00 0.00
4 27+00.00 30+31.45 331.45 61.38 69.83 0.00
5 30+31.45 31+10.45 79 Bridge
6 31+10.45 34+00.00 289.55 53.62 61.00
7 34+00.00 35+24.39 124.39 23.04 0.00
8 35+24.39 35+49.07 24.68 Existing Concrete 3.70
9 35+49.07 52489.65 | 1740.58 32233 | 0.00 |
10 52+89.65 53+13.78 24.13 Existing Concrete 3.70
1 53+13.78 6045226 | 73848 13676 | 0.00 |
12 60+52.26 60+75.75 23.49 Existing Concrete 3.70
13 60+75.75 64+08.03 332.28 61.53 0.00
14 64+08.03 64+40.78 32.75 6.06 0.00 24.26
15 64+40.78 75+49.29 1108.51 205.28 0.00
16 75+49.29 75+73.62 24.33 4.51 0.00 18.02
17 75+73.62 79+09.88 336.26 62.27 0.00
18 79+09.88 79+29.77 19.89 3.68 0.00 14.73
19 79+29.77 83+88.60 458.83 84.97 0.00
20 83+88.60 84+40.00 51.4 Existing Concrete 3.70
21 84+40.00 90+68.55 | 62855 11640 | 0.00 |
22 90+68.55 91+00.00 31.45 Existing Concrete 3.70
23 91+00.00 95+21.49 | 421.49 7805 | 0.00 |
24 95+21.49 95+61.79 40.3 Existing Concrete 3.70
25 95+61.79 96+4250 | 8071 1495 | 0.00 |
26 96+42.50 96+87.83 45.33 Existing Concrete 3.70
27 96+87.83 96+95.73 7.9 1.46 | 0.00 |
Totals: 9695.73 1731.78 130.82 57.01 7.41
Figure 10.5.3: Bikeway material estimates.
Sections
Section 1: |4th St NW to 12th St NW
Section 2: |12th St Crossing
Section 3: North Side of 12th St Corner
Section 4: |Bike path conjoined w 12th St
Section 5: | River Crossing
Section 6: |Bike path conjoined w 12th St
Section 7: | Y split between bike path and 12th St
Section 8: [North Taft St Crossing
Section 9: | North Taft St. to ASSA ABLOY Wood Doors Driveway
Section 10:|ASSA ABLOY Wood Doors West Driveway
Section 11:|West Driveway to East Driveway
Section 12:|North Taft St. to ASSA ABLOY Wood Doors Driveway
Section 13:| ASSA ABLOY Wood Doors Driveway to
Section 14:|Utility Line Driveway
Section 15:|Utility Line Driveay to Indianhead Farms Inc. Driveway
Section 16:|Indianhead Farms Inc. Driveway
Section 17:|Indianhead Farms Inc. Driveway to Kraft Foods West Driveway
Section 18:|Kraft Foods West Driveway
Section 19:|Kraft Foods West Driveway to West Central Driveway
Section 20:| Kraft Foods West Central Driveway
Section 21:|Kraft Foods West Central Driveway to East Central Driveway
Section 22:|Kraft Foods East Central Driveway
Section 23:|Kraft Foods East Central Driveway to the East Driveway
Section 24:|Kraft Foods East Driveway
Section 25:|Kraft Foods East Driveway to 12th St
Section 26:/12th St Crossing
Section 27:12th St to existing preexisting path

Figure 10.5.4: Supplemental information for bikeway
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SOIL PROPERTY CALCULATIONS:

Negi=3 d:=10 a:=10 Assumed Value
M= 60 dew =10

Ns:=1.00 oy=—=i12()

Ng:=1.00 oy N

Nr:=0.85 P.=2000 psf

- N ngens-ng-ng
.\,_..::-J—i(_—l')f-’ 22 s Ng:=3.00 Rounded (Eq. 3.6)
)

(e
Cy:=|—| =1.201

| = (Eq. 3.13)
N, 60:=(Ngo) *Cn=3.873 (Eq. 3.12)
N, 60=4.00 Round Up
P10=\ 20N, 55 +20=28.944 degree (Eqg. 3.31)
Eo=a+p,*Ng;=6-10" psi (Eq. 3.32)
Cu10°=-29+Ngy ™+ p, =1.279- 10°psi (Eqg. 3.8)
N i=2 d:=20 a:=10 Assumed Value
M= 60 dew =10
Ns:=1.00 Y =220)
)'.,-l,_::l,lllll “-_::12;',
Nr:=0.95 p,:=2000 p.-;f

Nog*MyeNeNr =N
N :=—"° m{.{- 15 JIn — 285N IN= ==—31()) Rounded (Eq. 3.6)
()

0,:=7-d=2.4-10" psf
Cyi=|— | =0.913 (Eq. 3.13)
N; 60:= (Ngo) - Cn=2.739 (Eq. 3.12)
N, 60:=3.00 Round Up
D2p:=\/20-N, 40 +20=27.746 degree (Eq. 3.31)
1."-; =P, "\—-. — 6. l” ]).‘-’l. (Eq 332)

Co20'=-29-Ngy " - p,=1.279 - 10psi (Eq. 3.8)




N3pi=3 d:=30 a:=10 Assumed Value
Ny =60 dow =10

ne:=1.00 ~:=120

ng:=1.00 Yont =125

Nr:=0.85 P.:=2000 psf

N3N MNs*Mp*Ng
60

Ngg:= =2 hamVes=3t 00 Rounded

0,=7-d=3.6.10" psf

) D
Cn= (;_) =0.745

a

N, 0= (1\7““) «Cn=2.236
N, 50:=3.00 Round Up

Q30:=\ 20N, 60 +20=27.746 degree
E‘c.“l['l =0 IU(J "l\'hll = (j * [() ; 1)"“;
o0 2o p,=1.279-10%psi

d:=40 a:=10 Assumed Value
dey =10

eyi=1120)

=125

P.:=2000 psf

'\,"” e ’fu" ’iﬁ J ”,“ "”H -

[Eni=6100 Rounded

‘\-I_hli:; (-\—t.n) ( '\ iih?%
N

| 60:=4.00 Round Up

ba0:= /20N, 5o +20=28.944 degrec
B = 0eps IV — 12 1{)"‘,,‘\-,'

(‘ull':: '2”"\-0.“ ‘_3.]'” = -21”7' ”] ‘])-‘\'I'




NE—=6 d:=50

o= 1K0)
=60 dew =10
Ns:=1.00 v:=120
Ng:=1.00 Yaat:=125
Nr:=1.00 P,:=2000 psf
g No=npenger 3° TR
N, := _7i_7“_ﬁ'_:5 N =6
60
O,:=v+d=6.:10° psf
f ’. 3
('\ ::li-'l =0 ){3%7(77
rr“
-\‘1 &N *— (“\-'1", '(‘_\ = 3.*'1()1
Ni60:=4.00 Round Up
Os50:= 20N, o0 +20=28.944 degree
Eso=a-p,-Ng,=1.2-10%psi
Cus0:=-29+Ngy ™+ p,=2.107 - 10%psi
Nego:=8 d:=60 az=10
Ny :=60 deow:=10
Ns:=1.00 oYe—112()
f”._:: 1.00 A-‘,.::]I.’]"-)
Npi= 1.00 1) = 2000 Ip-‘f
Neos NN NnNs
N, . := = “'— If— ij— —{—!--:\ N:,:=8.00
60
0,=7-d=7.2-10" psf
]
G- :|[ | — (527
(T
N, 60:=(Ngy) - Cn=4.216
N, 60:=5.00 Round Up
D0 =\, 20N, . +20=30 degree

Egy=a-p,*N

= .29. _\—,‘ . <% Po.= 2.592-10 "pr-'i

60=1.6+10"psi

Assumed Value

Rounded

Assumed Value

Rounded

(Eq.
(Eq.
(Eq.

(Eq.
(Eq.

(Eq.
(Eq.
(Eq.

(Eq.
(Eq.

L13.6)

3.13)
3.12)
3.31)

3.32)
3.8)

1£3.6)

3.13)

3.12)

3.31)
3.32)
3.8)




dz=¥{
lf('-” =10
=120
Voat:= 120

P,:=2000 psf

N7o:=8
Ny =60
Ne:=1.00
ng:=1.00
Np:=1.00

Nzgenpe ’1__5" Np*TR i
60 B

N -—
‘\ 60—

T :=y+d=8.4. 10° psf

o \5
Cyi= (LL]
O—f?

N, 60:=(Ngo) : Cy=3.904
N, 60:=4.00 Round Up

=0.488

Peoi=\ 20NN, 6o +20=28.944 degree
Egpi=a-p,+Ngy=1.6- 1(]—7"‘:i
Cueni=-29°Ngy "+ p,=2.592+10°psi

Ngy:=8 d:=80

Ny i=60 d-w:i=10
Ne:=1.00 oyi=1:20)
Ng:=1.00 Year := 125

Ng:=1.00 p,:=2000 psf

‘\'\I.; “Ng*Np*Tn
A\_w::___l_ glaElIssliB IR _g N, :
60
g, :=v+d=9.6- 10° psf

0

1|
=(0.456
(277

‘\rl.h“:: (‘\.Mi) (‘\ :1;!):')]
N, ¢:=4.00 Round Up

('\::

Peo:=\/ 20N, o +20=28.944 degree
Eqi=a+p,*Ngy=1.6-10"psi

. = OQL N
(“N,-—.-J N

=%l

“ep,=2.592.10"pst

a:=10

Ngo:=8.00

a:=1()

=8.00

Assumed Value

Rounded

Assumed Value

Rounded

(Eqg. 3.13)
(Eq. 3.12)
(Eqg. 3.31)

(Eq. 3.32)
(Eq. 3.8)




d:=90 a:=10 Assumed Value
dey =10
A e=11240]
Nl ie=1DAT
P,:=2000 psf
i;.”JT_{; I:; S =8 Ne¢n:=8.00 Rounded
)

0’ =7+d=1.08-10" psf
::[ ]— ] =0.43
O

N, 60:=(INgo) +Cn=3.443
'1.60:=4.00  Round Up

60 =\ 20N, ¢, +20=28.944 degree
Y60 =D, * N =1.6- 1(')_'p.'<i
0:=-29+Ngy - p,=2.592- 10°psi

d:=100 = 1k1)
(f{”._ =10

v:=120

Yeup =125

P,:=2000 psf

Assumed Value

[ O "T\'rd-lf
)M Ts 18" MR —8 Neo:=8.00 Rounded
60

210" p.«f

NET (Eq. 3.13)
= (N ECN=23'266

_ (Eg. 3.12)
60:=3.00 Round

D60 =\ 20N, 50 +20=27.746 degree (Eq. 3.31)

i=a+p, Ny, =1.6-10psi (Eq. 3.32)
:=.29.Ng, "2 p, =2.592- 10°psi (Eq. 3.8)




PILE SIDE FRICTION CALCULATIONS WORKSHEET
Project: Wilow Creek Boidog Fontdation D Svan

By: Zoch Qelst S ¥
Date:_312%1\1
INPUT DATA
Layer Data Pile Geometry
Sample Layer AL (ft.) N Value nr ' (deg) Es (psi) c' (psi) Pile Type | HP 10x42
0 0.00 3.00 0.85 28.94 60000 1279 di(in.) 9.990
1 1 10.00 3.00 0.85 28.94 60000 1279
2 20.00 3.00 0.95 25 60000 1279 dz (in.) 10.225
3 30.00 3.00 0.95 PATIS 60000 1279 w (in.) 0.420
4 2 40.00 6.00 1.00 28.94 120000 2107 Ap (in.A2) 12.400
5 50.00 6.00 1.00 28.94 120000 2107
6 60.00 8.00 1.00 30.00 160000 2592
7 70.00 8.00 1.00 28.94 160000 2592
8 3 80.00 8.00 1.00 28.94 160000 2592
9 90.00 8.00 1.00 28.94 160000 2592
10 100.00 8.00 1.00 27.75 160000 2592 Pp(in.)| 40430
SOIL OUTPUT DATA
Sample Layer  Dtop (ft.) Dbottom (ft.) AL (ft.) N Value nr c'avg (psf) &' Es (psi) c' (psi)
0 0.00 10.00 10.00 3 0.85 600 28.94| 60000 0
1 1 10.00 20.00 10.00 3 0.85 1825 28.94( 60000 0
2 20.00 30.00 10.00 3 0.95 3075 2SS 60000 0
3 30.00 40.00 10.00 3 0.95 4325 27.75| 60000 0
4 5 40.00 50.00 10.00 6 1.00 5575 28.94| 120000 0
5 50.00 60.00 10.00 6 1.00 6825 28.94| 120000 0
6 60.00 70.00 10.00 8 1.00 8075 30.00| 160000 0
7 70.00 80.00 10.00 8 1.00 9325 28.94| 160000 0
8 3 80.00 90.00 10.00 8 1.00 10575 28.94| 160000 0
9 90.00 100.00 10.00 8 1.00 11825 28.94| 160000 0
10 100.00 110.00 10.00 8 1.00 13075 27.75| 160000 0
PILE SIDE FRICTION OUTPUT DATA
Soil Layer 0'avg (psf) K fi fave (psf) { Ps (kip)
1 1 2456.25 1.65| 1733.288| 1733.288| 175.1921
2 2 6200 1.65| 4375.118| 4375.118| 294.8101
S| 83 10575 1.65 7462.4| 7462.4 | 1257.103
4 1.65 0 .
Total Ps 1727.106
Total Pp 0

*All Data Taken From Attached Mathcad Files




SURCHARGE LOAD CALCULATIONS WORKSHEET

Project:
By:
Date:
Lat. Pressure (Line Load) Lat. Pressure (Strip Load) Load Data (Line Load):
z (ft.) o (psf) z (ft.) a (deg) |B (deg) o (psf) q (plf) 2666.6667
1 0 0.00 1 0 90 0 0 H (ft.) 12
2 1 134.88 2 1 87.4 7.95( 25.34529 a (ft/ft) 0.5
3 2 203523 3 2 84.81 15.42 48.642
4 3 227.81 4 3 82.23 22.05| 68.42484 Load Data (Strip Load):
5 4 204.58 5 4 79.7 27.68| 84.13075 q (psf) 144
6 5 168.89 6 5) 62 32.31| 95.85866 H (ft.) 12
7 6 134.18 7 6 74.74 36.03| 104.067 b’ (ft) 6
8 7 105.14 8 7 72.35 38.96| 109.341 a' (ft) 32
9 8 82.32 9 8 70.02 41.24| 112.261
10 9 64.81 10 9 67.75 42.99| 113.3206
11 10 51.49 11 10 65.56 44.29| 112.9109
12 11 41.33 12 11 63.43 45.25( 111.3998
13 12 33.52 13 12 61.39 45.91| 109.0488
Combined Earth Pressures Horizontal Surchare Pressure
z (ft.) o (psf)
1 0 0.00
2 1 160.23
3 2 261.87
4 3 296.23 .
5 4 288.71 c \1 S
6 5 264.74 g ‘“-«\‘\
7 6 238.25 4 ~
8 7 214.48 = »
9] 8 194.58 T T
100 9 178.13 — 1
11 10 164.40
12 11 152873
13] 12 142.57 S

I Average Surcharge (ksf) ]215.8607
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Varies

a

Varies

Standard Section

Aﬁq N
() P
I\Q P | / W—f%

8 V', Ny ?

=2 / v - |/

s AN
E
20"

With Integral Deck Form

(Top Flange)

HCB Typical Section

Preliminary HCB Section Info Highway
Bridges
Beam Arch Ht Approximate Weightt (Lbs/F)
Depth () Max Span Empty Filled
18 1In 4 In 36 Ft 56 183
211n 4 In 43 Ft 56 187
24 1n 4 In 50 Ft 58 194
27 In 4 In 55 Ft 59 201
301In 51In 62 Ft 61 228
331In 51In 69 Ft 63 234
36 1In 51In 75 Ft 65 241
391n 6 In 81 Ft 67 248
42 1n 6 In 85 Ft 68 254

Notes:

1. Preliminary section properties based simple span
with HL-93 Live Load in accordance with
AASHTO LRFD Code Provisions

2. Preliminary section properties assume an 8"
minimum concrete deck made composite cast in
the field.

3. Assumed material properties
3.1.  Concrete Arch: 6,000 PSI @ 28 days
3.2. Strands: ASTM A416,270 KSI, Galvanized
3.3. Shear Connectors: ASTM A615 Gr 60,

Galvanized

FOR INFORMATION ONLY

_AACH"

Hillman Composite Beams

HCB, Inc.

Chicago (847) 722-4072
Raleigh (804) 400-4078
www.HCBridge.com

Typical Highway Sections
Spans up to 84 Ft (25m)

Date: 2015-10-14 © iCI)Iﬁ';_Hr:)tB, Fan. )
By MAZ Ignts eserve
Sheet: HB-1 of HB-1

Dwdfile: 20151012 DWG_Highway_Sizes




Overall Width 32'-0"

1 1_71/2|| | 21_41/2||

120"

12‘_0" 21_41/2|| | 1|_71/2"

Travel Lane

Travel Lane

2%
D, @ﬁ 7 - gir-'m\ P@\ S ,\ - v\\
20" | (8) Beams at 4'-0" = 28'-0" | 2.0
1 1
HCB Highway Bridge Typical Section
Using HCBs with Integral Deck Form
Overall Width 320"
17" | 24" 120" 12-0" 247" 17"
Travel Lane Travel Lane
1 2% 2%
" q .,v.v .‘:'q..‘... ... - T e RS -
96" | (6) Beams at 5-4'%"+ = 270" 26"
1 1

Notes:

HCB Highway Bridge Typical Section

Using HCBs with SIP or Removable Deck Forms

1. Sections shown are typical. Beam size and
spacing to be based on final design and
geometry of bridge

FOR INFORMATION ONLY

_AACH"

HCB, Inc.
Chicago (847) 722-4072

Raleigh (804) 400-4078
www.HCBridge.com

Hillman Composite Beams
Typical Highway Sections
Spans up to 84 Ft (25m)

Date: 2015-10-14 © icl)lﬁé_Hr::tB, rl)nc. .
By: MAZ ights Reserve

Sheet: HBX-1 of HBX-1
Dwdfile: 20151012 DWG_Highway_Sizes
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5"
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Les
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CODED BY %ﬁ%bt-ﬁrd >V

oare £L/8.0 /70

- — —— —_— = =
™ 1 1
PUNCHED BY ] A I e T ol I: E
-.._.-I.-.. 05 -:.... et
t 1 ol
1 ' Lo
]
VERIFIED BY DATE "'"‘i“"‘:"'_ﬂl———‘
1 H :
) 1 Il
SKETCH ON REVERSE: YES NO ) ! H

MASTER CARD-A 9-26-49 WELL NO ¢
RP it-aa-10 1 7 '.'- -
w |z LATITUDE LONGITUDE |2 GWNERMMML aporess /75 ﬁ/f ¥ /
= @
2l3lalzlels g z |8 |s WELL SCHEDULE o en_fZ077% DATE DRLD é‘/‘ﬁ“(éO
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= = DESCRIPTION M.P LD FEET \BELOW) LSD
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= OWNER OR NAME slsl=iZiala SIE|giE|iokRe
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10G- | SZ (2 5 DCQNSC' B .": DEPTH |=| maT | TRAN | STOR =
RAPAY | 22 |3 3 |23 le _ [LeneTh] oepTh [SEmes], T 1 %5 [ LENGTH | DEPTH L-1El o H g
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In Cooperation with U, S. Geological Survey
RECORD OF WELL

¥12133
Location: NW coawsn Of CI7) e
- (M) b, G5}
Town: %f) S0/ é///y’ _____{sw) County/ H_CCQ_Q?’ ) ,«*,‘[.) ‘"'t """l""'“ T
_ : =) |
SWISEN SES  sec. 5 T. o Noy R. 20 (¥) Twpn o}
Well name and number - ik b bl e

]

jo——

o e | 3 #Z P Y | g
Owner ...-i).“i‘“;.f_ﬂ 1n Head Fapms Address Mosan (T N oo
J

7 ; ; :
Tenant - oty Adaress

B8

1 4

1 T eofufen - »'/ ,
Contractor /‘1 r':l 7 :‘J:?Jc .l"_..) wil o Address Q’ygcy/'-—- LL;) TE b O Qb O
Drillers A‘rﬁ" d-’l?_)uj"[‘i;

Drilling dates - \’Lf___;:?“' - LS \ )*{ e O

Well data:
Altitudes: Drilling curb feet; Land suriace feet
Determined by
/ s
Topographic position %é),{ P g
L
Total depth: Reported 2 &4 feet; Measured feet

//7
Drilling methed C24/

J i

Hole and casing data & e J‘%L qul_@_ 3 4'5 ZglfaféZ{ﬂc.s:'.
/—_/ , —,f 5 "ZG L\ol (-3

above
Original depth to water _ft.below Date

Source of data




/) A7 “\J — ~

Sources of water: Principal -~ = - Al )
Others
PRODUCTION DATA
Date Mo
Static water level ' T
Pumping water level = b
Yield (g.p.m.) G ak Z/ﬁ) o
Measuring poiat '
Duration of pumping
Specific capacity =
LABORATORY DATA gl:[, -
Well No. el Sample range & e 24‘5/ No, of samples_g-—é
No. of dupls. and cond. g G" Washed range I‘.:}‘Z‘ ""'JZLﬁ. i
Samples prepared by {/ :)7 ¥ Vf,a(}@é Date Z / f’ /’ o,

hogged bY , ‘//JJ Date 32 Al 1 0, / qé /
Correlations by /,KJ( A Date _lan /O, A /
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