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I. Executive Summary 

 

The main tasks to be fulfilled by DHNJ Engineers includes site design, access road design, 

parking lot design, and structural design. For each task in this design, 3D renderings will be 

produced, as well as elevation and plan views all assembled into a final plan set. The design of 

the site and condominium structure was undertaken per the request of Mason City for a local 

landowner trying to attract investment to a condominium project on her property. This 

condominium project has been in the works for almost 10 years, with now being an ideal time 

to generate additional ideas to make use of the land and to provide alternate ideas to generate 

interest from possible investors. The site has previously had a geotechnical investigation 

performed by Terracon, which was provided to use to aid in our design. We were also provided 

with previous early-stage condominium designs for the same site. The client requested at least 

40 units for the site, which resulted in a large design relative to the single-family homes that 

make up the neighborhood. All tasks fulfilled by DHNJ Engineers for the site followed the 

appropriate codes specified by the city of Mason City.  

 

Since there are multiple materials available for the design of the condominium, DHNJ 

determined the most economically efficient materials based on what we expect the size of the 

building to be. We selected the wood framing would be the cheapest option since the 

condominium will likely be no more than four stories. Using wood and steel over concrete 

members also allows for a quicker construction timetable. Both wood and steel have optimum 

strength upon installation, whereas the concrete takes time to reach its 28-day strength. Steel is 

used for the first-floor podium to provide maximum window space and keep an open floor 

plan. The only part of the structure that will be concrete is the foundation. Asphalt pavement is 

used for the access road and parking lot. The parking lot has been laid out to run in one-

direction, having a specific entrance and exit. Following the proper Mason City codes, the 

parking lot provides a sufficient number of parking stalls for a condominium of this size. The 

pavement is sloped to drain into a retention pond at the front of the site, which ties into an 

existing storm water utility line under the street. The retention pond has been designed to keep 

the post-development storm runoff less than the storm development before our development 

has taken place.  

 

A major constraint in the design of the site and structure was the limestone directly under 2 to 

4 feet of soil over the whole site. The boring logs taken by Terracon showed the depth of this 

limestone. Structurally, it was decided to use the limestone to our advantage due to its very 

large bearing pressure. This allowed the foundations to be smaller than for a comparable 

structure on natural soil. If desired for underground parking, the limestone could be blasted and 

removed in a very expensive and obtrusive process that would very likely be fought against by 

others living in the vicinity of the project, which is why we opted to not remove any limestone, 
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except for attaching utility lines. Permeable pavement was not an option for the parking lot due 

the limestone stopping the water from infiltrating any further. The depth of the limestone also 

controlled the design of the retention pond, causing the design to take up more land square 

footage instead of expanding deeper. The changes in grade at the back of the site also caused 

an issue. We needed to grade the site so that all rainfall was directed towards the retention 

pond at the front of the site. This resulted in a large elevation change from the back of our site 

to the back of the neighboring property. The most cost-effective option we decided on is to 

acquire this plot of land or obtain an easement that will allow us to gradually lower the grade 

on the neighboring property so this drop off doesn’t occur. If this grading is not a feasible 

option, a retaining wall would need to be placed at this drop-off. 
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II. Organization Qualifications and Experience 

Organizations  

The University of Iowa 

DHNJ Engineers 

Organization Location and Contact Information 

                        Duncan Winoski (Project Manager) 

                        Phone: (563) - 503 - 9972; Email: duncan-winoski@uiowa.edu 

                        Location: 3100 Seamans Center, Iowa City, IA 52242 

Organization and Design Team Description 

DHNJ Engineers is a group of engineering students currently enrolled at the 

University of Iowa where we are participating in the school’s capstone design class. 

The members of our team are specialized in structural and architectural design. Duncan 

Winoski is the acting project manager and contributed to the hydraulics and 

structural/architectural design of the condominium. Jake Knudtson provided technical 

support for the group and contributed to the structural modeling and design. Noah 

Kalter was the editor for any written reports. He provided insight on the design of the 

transportation and structure aspects of the project. Our final member, Hanjie Liang, was 

responsible for the graphics used in all the reports and presentations. Hanjie also 

contributed to the sidewalk design as well as site grading.  

  

mailto:duncan-winoski@uiowa.edu
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III. Proposed Services 

Project Scope 

● Site Design 

○ Set up the construction boundaries for the site 

■ Determined a location for the parking lot, access roads, and structure 

■ Ensured the setbacks followed Mason City Ordinances 

○ Verified where the current utilities are and relocated them if needed. 

■ Ensured the utilities are of adequate size for both sanitary and water 

supply 

○ Determined the grading required for the site and calculated the required cut and 

fill 

○ The use of retaining walls was determined based on the finalized grading of the 

site. Retaining walls would potentially be implemented where steep slopes are 

present 

○ Post and pre-development storm water runoff was calculated 

● Access Road 

○ Horizontal and vertical alignment, as well as a proper pavement cross section, 

was determined using Mason City ordinances and Iowa DOT specifications 

○ A swept path analysis was used to show the ability of design vehicles to utilize 

the access roads 

○ Pavement type and thickness was selected based on Mason City ordinances and 

Iowa DOT specifications 

○  Access road grades were established to allow for adequate storm water 

drainage 

● Parking Lot 

○ Location and size of the parking lot was determined 

○ Required size, location, number of stalls, and curb islands was determined by 

using Mason City ordinances 

○ Swept path analysis was used to show design vehicles could maneuver through 

the lot 

○ Grading was determined to efficiently move storm water runoff off the parking 

lot 

● Sidewalk 

○ 5ft. By 5ft. Concrete slab was designed  

○ Detectable warning was applied on each crosswalk intersection.       

● Residential Building 

○ Designed a new foundation, foundation wall, floor slab, floor framing, and roof 

framing 

○ Locations and sizes of any door or window were determined 
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○ Lintels and headers were designed over openings in walls 

○ Stairs and an elevator shaft were designed 

○ Insulation was included 

○ Utility connections for water supply, wastewater, natural gas and electrical 

supply were included 

 

● Plan Drawings 

○ All major tasks outlined above were shown in plan and cross section views as 

well as being rendered in 3D 

 

Work Plan  

 

The building design began by determining the exterior dimensions of the structure and 

then laying out the interior walls for the units. Next, Jake laid out the framing plan by 

determining which walls will be bearing walls and which walls will be shear walls. The truss 

spacing was then designed accordingly. Due to all floors being identical, this framing layout 

was used for floors 2 through 5. Jake also sized shear walls, bearing walls, corridor joists, 

headers, and multi-ply wood beams used in odd situations. The wood sizes were then modeled 

in Revit and put on plan. A few key details were also created. In total, the wood framing took 

two weeks to complete. 

 

After the wood framing was laid out, the steel framing was laid out to properly support 

the wood framing. Jake determined the steel framing beam and column placement, as well as 

designating certain spaces for lateral reinforcement. A finite-element analysis software was 

used to speed up this process. The steel framing was then modeled in Revit and put in a plan 

view with all sizes called out. The steel framing took two weeks to complete. 

 

The final step of the building design was for the foundations. Limestone was researched and 

the foundations were sized accordingly. The foundations designed were then modeled in Revit 

and put into a plan view, where proper elevations and sizes were called out. The foundation 

design took one-week total to complete. In total, the building design took 5 weeks.  

 

As the building was being designed, the site layout was also being worked on. Duncan 

and Noah took on the role of ensuring that all the design aspects would be able to fit on the site 

while still following various design standards and regulations. The site layout took us roughly a 

week to complete. 

 

After the site was laid out, the necessary grading was completed. Noah designed the 

grading of the parking lot first to get the water from the top of the parking lot down to a 

retention pond. The grading of the parking lot took a week due to various challenges 
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encountered during the design. The access road grading was also designed by Noah. The 

grading needed to flow with the parking lot and the same challenges were encountered during 

the design of the parking lot. The design of the access road also included the need to determine 

a horizontal and vertical alignment, which was used to generate an accurate assembly of the 

road. The alignments and corridor of the access road took two weeks to complete.  

 

Once every design task was completed, a 3D rendering was completed. Duncan and 

Noah spent two weeks working on modeling the site in Autodesk Infraworks to produce a 

realistic representation of the Condominium. 
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IV. Constraints, Challenges and Impacts 

 

Constraints 

There are several constraints in this project to consider. The location and the aesthetic 

to the natural view around the condominium will play a major role in our design. For example, 

since the condominium will be located near the Winnebago River, the minimum distance from 

the condo to the river is limited by the Mason City ordinances. Also, the height of the condo 

may be limited or impacted by the city recreation propose such as a scenic overlook that would 

be obstructed if the building were a certain height. There are also various setbacks required for 

all sides of the buildings that are needed for fire safety reasons. The first-floor elevation of the 

building was also constrained by the requirement of meeting the existing grade along 4th street. 

 

Challenges 

Project challenges include a limestone stratum that is located just under the soil surface 

where excavation may be needed depending on potential demand for a basement, underground 

parking, etc. The topography of the site also proved to be a challenge. The change in elevation 

from the northwest side of the project site to the 4th street is about ten feet. This proved to be a 

problem when ensuring runoff could drain off the parking surface and allow for the access road 

to match the existing road elevation. This resulted in a substantial need for fill to bring the 

building and parking lot to proper elevations. Limited space and poor soil infiltration also 

proved to be a challenge as roughly 4000 cubic feet of water need to be retained to match pre-

development conditions. 

 

Societal Impacts within the Community and/or State of Iowa  

With the implementation of a new condominium, there will be the need to address the 

potential societal impacts both during and after construction. Mason City has the option to hire 

local construction companies to work on the project. Residents would benefit from local 

contractors being awarded this project bid. The increase in living space allows for more people 

to move into Mason City from either a different city in Iowa or a different state. The local 

government could benefit from an influx in population via increase tax collection. Mason City 

will also have new residents that can contribute to the community by working in the city, and 

purchasing goods from local retailers. The main population affected directly by the 

construction of the new condominium are the residents who live on or next to the site. The 

people living on the site will need to be relocated to allow for the construction. Property values 

of the nearby houses can expect an increase due to the addition of a condominium, which as 

designed will offer amenities for the community such as a gym or coffee shop. This in-turn 

could result in an increase in property taxes for homes in the neighborhood, which some could 

say is a reason for the development not to take place.  
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V. Proffer of Alternative Design Options 

 

One important decision made in the design of the structure is which material to use. No 

matter which material was used, reinforced concrete was planned to be used for the foundation 

structures. For structures up to four floors, wood framing is the most economic option most of 

the time. When using wood framing, if more open space is desired on the first floor then 

incorporating steel framing in the 1st floor can create larger openings. The other primary 

materials that could be used are concrete or steel. Looking at the price for material and the 

scope of the project, wood would be the more economical option for most of the structure 

compared to concrete and steel. Steel and concrete would both provide more flexibility in the 

layout of the building, creating more open spaces and less need for bearing walls. When 

looking at construction time, steel and wood framing have the edge over concrete, as both 

materials can be easily assembled and put into place without the requirement to wait for the 

material to reach 28-day strength, which is the case with concrete. Environmentally speaking, 

steel and concrete result in large amounts of carbon emissions during production, while wood 

is beginning to be farmed more sustainably, making wood the more sustainable building 

material. While utilizing one material would be sufficient for the design of this project, 

incorporating multiple materials would result in a unique structural layout. A steel framed one-

story podium was selected over a concrete podium due to construction time and the lack of 

concrete contractors in the area for that type of construction.  

 

There are multiple alternatives for every portion of the structural layout. One major 

alternative that would greatly affect the foundation design is to provide underground parking 

under the site. This requires the blasting and removal of a large volume of rock, which 

provides complications for both cost reasons and affecting the surrounding structures. This 

option would also provide a larger area for green space to be used on-site. Another option to 

provide parking under the site would be to have a taller structure, and have the cars park on 

ground level. For the structure itself, using all steel framing instead of a combination of steel 

and wood would allow for more window space, but at a higher cost. It was determined to not 

provide underground parking due to additional costs. Instead, above ground parking was used 

which took away green space.  

 

The pavement used on the project will play a role in the hydraulic and transportation 

design. One option would be to use a typical pavement surface such as concrete or asphalt. 

This would result in storm water intakes being placed on site for the runoff to flow off site. 

Another option would be to use a permeable pavement which would directly drain the storm 

water, resulting in no pipes needing to be placed on site and save money in groundwork costs. 

However, this permeable pavement would cost more than a typical pavement surface which 

would offset the savings in using intakes anyways. Permeable pavements also have had issues 

with salt and with clogging and becoming impermeable, which are issues typical pavements do 
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not have. Since there is a limestone bed relatively close to the surface, permeable pavements 

wouldn't be as useful. The water would be soaked in, but then they would run down limestone 

rather than being soaked up by existing soil. The final design selected a traditional asphalt 

pavement. The asphalt pavement would be cheaper than the permeable counterpart. We also 

designed a retention pond at the end of the parking lot, which allowed us to grade the parking 

lot to drain towards the retention pond. This would omit the need for extra piping. 

 

Lastly, there are multiple options on how to keep the post-development storm water 

runoff matching the pre-development storm water runoff. A detention or retention pond could 

be used, but with the sites proximity to a river this might not be the best option or use of space. 

Biofiltration swales or exfiltration trenches could be placed on site to direct the storm water to 

the nearby river while also infiltrating storm water into the surrounding soil. A combination of 

swales and a small retention pond could be a good option to reach the quantity and quality 

goals for the post-development discharge. The retention pond and/or the swales would be 

strategically placed to fit within our construction boundaries while being as efficient as 

possible. 
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VI. Final Design Details 

 

Building Design 

 

Wood framing 

The wood framing was designed using NDS, SDPWS, and ASD. The wood trusses are 

designed to be 22” deep and built up out of 2x4 dimensional lumber. A truss fabricator 

provided loading span tables to determine the strength of these trusses depending on the span 

and depth. The corridors are framed with 2x12 dimensional lumber at 16” o.c.. All bearing 

walls are built from 2x6 studs with a double top plate that acts as a chord and collector. The 

shear walls are made from 19/32” thick OSB sheathing nailed to stud walls and tied to the floor 

below using Simpson hold-downs. The diaphragm is blocked and is made from ¾” thick OSB 

sheathing nailed to the joists below. A further in-depth overview of the wood framing is 

described in Appendix 2. See the structural framing plans for the third floor through the roof 

for wood framing layout and truss spacing.  

 

Steel Framing 

The largest steel girder used is a W30x116 which is directly under the bearing wall with 

the largest amount of tributary width. The smallest steel girder used is a W24x55, which occurs 

at non-load bearing perimeter walls. All joists spanning from girder to girder are W16x26. The 

interior columns are HSS10x10x1/2, while the exterior columns are HSS10x10x5/16 due to the 

smaller loading. A composite steel deck works compositely with the structural steel. The deck 

is a 2” deep metal deck with 3.5” of concrete topping. The moment connections are made by 

shop welding a plate to the bottom flange of the wide flange girders and then field welding that 

plate to the column, and then field welding a plate to the top flange of the wide flange and then 

to the column. The braced frames are HSS3x3x1/4 members in an x-bracing layout. In total, 

167.85 kips of steel will be used for the structural steel podium. The steel was designed using 

ASD and following the AISC Construction Manual and specifications. A further in-depth 

overview can be found in Appendix 2. See the structural second-floor framing plan for all steel 

sizes and configuration. 

 

Concrete Foundations and CMU Shafts 

The foundations will be poured from a concrete mix with a compressive strength of 

3000 psi and will be reinforced with grade 60 rebar. The spread footings will be 5’x5’x1’ with 

a top and bottom mat of reinforcement consisting of #5 rebar @ 9” o.c. in both directions. The 

continuous footings will be 3’ wide and 1’ thick with (3) #5 rebar continuous. The CMU walls 

will be 12” (11-⅝” thick), use ladder horizontal reinforcement @ 16” o.c., and will have a #5 

and grouted cells @ 32” o.c.. The reinforcement in the CMU walls will then tie into the 

footings below to develop the necessary lap length. The concrete was designed for strength 

using LRFD and ACI 318-14. The CMU was designed using TMS 402. See Appendix 2 for a 
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further in-depth overview, as well as the structural foundation plan for the footing schedule and 

layout.  

 

Site Layout 

 

Dimensions for design 

The parking lot was designed by utilizing Title 12, Zoning Regulations, in Mason 

City’s ordinances. The zoning regulations laid out how to set up the required number of stalls, 

dimensions of bays, and landscaping requirements for curb islands based on our site being a Z3 

zone. For a Z3 zone, the minimum allowable stalls had to be equal to one space per dwelling. 

The condominium had 48 units total, so 48 stalls were added to the parking lot. Each parking 

stall was designed to be 9 feet wide and 18 ft. long. Parking stalls were also angled at 60° to 

meet a drive aisle width of 15.5 feet. The Americans with Disabilities Act also provided the 

required number of handicap spaces and the dimensions needed for the access aisle. Having a 

total of 48 normal parking stalls, the ADA required an additional 3 spaces for handicap 

parking. Two of the stalls would follow the same dimensions as a normal stall, but the third 

space would have a width increased to 11 feet and have a 5-foot hatched access aisle adjacent 

to the stall. Following APAI Chapter 3B, the soil classification was determined to be a 

moderate soil type with a CBR rating of 6. Using the soil classification, Chapter 5B provided 

the needed thickness of our base and subbase for an asphalt parking lot. The base of the 

parking lot was determined to be 4 in. with a 2-in. surface.  The access road was designed 

following the same standards as the parking lot described above. The access road was given a 

base of 6 in. and a surface of 2 in. The access road was given a thicker base to increase the 

design life of the road. See Appendix 3 to check verifying dimensions and requirements. The 

parking lot layout and cross section are shown in plan view on Design Sheets 16 and 20. 

Access road requirements and values are described in detail in Appendix 4. The access road 

layout and cross section are shown in plan view on Design Sheets 18 and 19. 

 

Grading for each design 

Grading the parking lot followed Section 8B-1 of Iowa SUDAS design manual. A 

grade of 1% was selected to reduce the amount of fill needed while still matching existing 

elevation of the street. The parking lot is graded to allow water to flow from the top left and 

right corners to the center of the parking lot and down to an opening that will drain into the 

retention pond near 4th Street. Grading of the access road followed the same SUDAS section 

for the parking lot. A slope of 1% was selected to allow the water to runoff towards the street 

and flow down the street naturally towards the inlets provided at the end of 4th Street and 

North Carolina Ave. The required text used to design the grading of both the parking lot and 

access road are shown in Appendix 3 and 4. The final grading layout is shown on Design Sheet 

13. 
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Drainage computations 

Pre- and Post-development runoff volumes were both calculated using a modified 

rational method per Mason City Code Division 30 Appendix B - Criteria for Urban Storm 

Water Management. Per Mason City standards, runoff from both 5 years and 100-year storm 

events were estimated to yield peak flows of 4.06 and 7.26 cfs, respectively, in post-

development from the near 2-acre lot. The change in peak flow resulted in roughly 4000 cubic 

feet of runoff that would need to be retained in order to match pre-development drainage 

conditions. A 3445 square foot wet retention basin would be placed on the south side of the lot, 

between the parking lot and sidewalk and would drain into a headwall until reaching a junction 

structure that will extend into the ground until it intersects with the existing main. Using the 

Hydraflow Express Extension in Autodesk to simulate these conditions, a 15” diameter circular 

concrete pipe will be required to convey the water from the retention basin to the storm water 

main - See Appendix 6 for supporting calculations.  
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VII. Engineer’s Cost Estimate 
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VIII. Appendices 

Appendix 1: Site Layout Design 

 

The site layout included a variety of tables and checks to make sure we were following both 

SUDAS and Mason City’s Ordinances. Table 1, shown below, was used to verify that our 

coverage area did not exceed the limit of 60% of the total lot. Table 2 shows the computations 

that fall below a maximum of 60% coverage. 

 

Table 1: Lot Occupation 

 
Table 2: Lot Occupation Computation 

 
 

The building needed to be laid strategically on the site in order to follow the setbacks required 

by Mason City. These setbacks are shown in Table 3, and are shown on the completed site plan 

below. 
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Table 3: Building setbacks required through Mason City Zoning Ordinance 

 
For a new condominium development, certain landscaping was required to help with screening 

for the parking lot and building. The requirements were given in in Title 12, Chapter 16 of 

Mason City Ordinances. 
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The site would also need to be ADA compliant. Sidewalk entrances would need a curb ramp 

that is modeled below. 
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Appendix 2: Building Design 

 

The building structure consists of 4 floors of wood framing sat on a 1-story composite steel 

podium on top of a reinforced concrete foundation. The International Building Code (IBC) 

classifies this type of construction as Type V-A. This type of construction requires 1-hour fire 

rating for the exterior walls, structural frame, and floors. To achieve this, we called out a ⅝” 

gypsum board to be placed on the interior face of all exterior walls, on all bearing walls, and on 

the bottom side of all floor trusses. The IBC also states which codes need to be followed for 

each structural material. For wood framing, the National Design Specification (NDS) produced 

by the American Wood Council (AWC) is required. AWC also produces the Special Design 

Provisions for Wind and Seismic (SDPWS) for the design of wood structures for lateral loads. 

Structural steel design is required to be designed per the AISC Construction Manual. Structural 

concrete design is to be designed per ACI 318-14 and structural masonry is to be designed per 

TMS402/602. All design loads were found using ASCE 7-10, including live loads, dead loads, 

snow loads, wind loads, and seismic loads.  

 

The top four floors of wood framing consist of wood trusses, dimension lumber joists, and 

bearing walls. All dimensional lumber used will be Douglas Fir Larch No. 2. The wood floor 

and roof trusses will be fabricated by an outside contractor, Alpine Engineered Products, which 

provided our design team with span tables, which are attached below. It was determined that all 

trusses will be 22” deep to accommodate the large spans between bearing walls in units. The 

span tables provided by the truss fabricator were used to layout the joist spacing. Although the 

trusses are almost 2 feet deep, the openings in the truss can be used to route mechanical ducts 

so no additional ceiling depth will be added. 
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All corridors will be framed with 2x12 joists spaced at 16” o.c., allowing a higher ceiling in the 

hallways. The trusses and joists all frame into bearing walls, which consist of 2x6 studs spaced 

at 16” o.c. for the majority of the bearing walls. A few bearing walls on the bottom floor of 

wood framing require the studs being spaced at 8” to accommodate for the additional loading 

from above. 

 

SDPWS was used to design the diaphragm and shear walls of the condominium structure. 

Shear walls run both North to South and East to West, resisting wind in all directions. All shear 

walls use 19/32” OSB sheathing and Simpson tie-downs to transfer the loading to the floors 

below. The diaphragm for the structure is blocked and uses ¾” OSB sheathing with a ¾” 

gypcrete topping for soundproofing and fireproofing reasons. The lateral system also ties into 

the CMU elevator and stair shafts, which extend from the foundations to the top floor. The 

CMU supplies additional rigidity to the structure. 

 

The images below show the calculations performed for the wood framing using MathCAD. 
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The loading for the wood framing gets transferred to the steel below by aligning wide flange 

steel girders underneath each bearing wall and by installing Simpson shear wall connections 

between steel and the shears walls on the second floor. The loading diagram for the steel 

framing is attached below. The main objective in laying out the steel framing was to create as 

much open space as possible. Because of this, girders span the full length of bearing walls 

between supports. At the end of each girder is an HSS column. HSS10x10x1/2 are used for all 

interior columns and HSS10x10x5/16 are used for exterior columns. Wide flange steel joists 

span from girder to girder. A composite deck is used on top of the steel framing to add 

additional strength and reduce the necessary member sizes. A 2” deep VLI deck with a 3.5” 

deep concrete topping is connected with shear studs to the structural steel, creating a stable and 

strong podium. The 3.5” of concrete is necessary for fire-proofing reasons and is much 

stronger than necessary. Due to the spans of over 30ft and taking over 5klf for its whole length, 

the largest sized girder is a W30x116. This beam is particularly heavy and deep, but is 

necessary to pick up the bearing walls. To account for the depth of the wide flange girders, the 

first-floor height is 15 feet so there will still be over 12 feet of head space from the top of slab. 
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The steel lateral system consists of a combination of moment frames and braced frames. 

Moment frames are used along the north and south walls to keep as much window space open 

as possible to view the bluff to the north. HSS tubes were used in an x-bracing configuration 

along the east and west walls to resist the wind load against the larger face of the building. 

There are 2 exterior braced frames and 2 interior braced frames. The steel lateral system also 

ties into the CMU shafts, making the podium very strong and rigid both laterally and vertically. 

All structural analysis was conducted in RISA-3D, which is a finite element analysis software 

with all AISC shapes and their properties loaded in. After the geometry, end connections, load 

cases, and load combinations are established, the software sizes the optimal members for the 

envelope of load cases. The loading and bending unity for members are shown in the 

screenshots below. Wind loads were also placed in both directions to verify the lateral system 

could satisfy the drift limit of H/600, or ⅓ of an inch. With the lateral system described above, 

the maximum story drift is ¼” of an inch.  
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A Geotech report conducted by Terracon determined that limestone is around 2-4ft deep for the 

entire site. The plan is to excavate down to limestone and then pour the foundations. Concrete 

strength will control for the foundations due to the immense bearing pressure of limestone of 

35,000 psf. Each column will have a spread footing poured with mat reinforcement on top and 

bottom. All spread footings were sized to be 5 feet by 5 feet squares and 1 foot thick. The mat 

reinforcement was designed to be #5 @ 9” o.c. in both directions. A continuous footing and 

stem wall will be poured around the perimeter to tie into the slab on grade and for the glass 

curtain wall to tie into. The slab on grade will be 5” thick with a welded wire fabric 

reinforcement (WWF).  
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Appendix 3: Parking Lot Design 

 

The location of our site was determined to be a Z3 zone or a General Urban District. This 

required that we followed Table 5 when determining the number of parking stalls required. The 

APA also required that we assign a set number of handicap stalls based on the number of stalls 

on the lot and those requirements are shown in Table 6. The report of number of stalls is 

summarized in the parking bay report. 

 

Table 5: Required number of stalls per dwelling based on the zoning of the construction site 

 
 

Table 6: Required handicap stalls compared to total number of parking stalls 
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Just like the site layout, the parking lot needed to follow given setbacks. The required setbacks 

are shown above at the bottom of Table 5. The layout of the final parking lot is shown in the 

plan sheets which provide the necessary setbacks. 

 

Parking dimensions followed Mason City ordinances and APA requirements for normal and 

handicap spots. These are described and shown below. The entire parking lot is in accordance 

with these dimensions.  
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The parking lot also required having curb islands or peninsulas. The requirements of these curb 

islands are described below.  

 
Parking bays of twelve (12) spaces or more in length shall be subdivided by intermediate 

landscape islands or peninsulas. Landscape islands/peninsulas shall provide at least one (1) 

parking space width of landscape area (10 feet wide by 18 feet long island or peninsula for a 

single bay or 10 feet wide by 36 feet long island for a double bay). The Administrative Officer 

may permit peninsulas or islands of lesser length to allow for safe turning radii within parking 

lot aisles and drives. (Ord. 13-14, 4-2-2013; amd. 2017 Code) 
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Double parking bays with a length of six (6) or more double-parking spaces shall terminate at 

each end with a planting area of a minimum of a double-parking space of landscape area. 

 
A minimum of one (1) deciduous shade tree or two (2) ornamental trees, salt tolerant low 

shrubs and/or perennial grasses or flowers shall be planted in each island. Where possible, 

planting islands should be depressed and surrounded by flat, ribbon curbs to facilitate storm 

water filtering. 

 

The islands are shown on the site layout. They appear as hatch marks, but they would be 

modeled as islands with necessary ribbon curb around them to help redirect water. 

 

The parking lot needed to be graded to effectively move water off its surface. Utilizing Chapter 

8B-1 of SUDAS, our team could select a grade that followed the requirements and get the 

water off the parking lot surface. The general requirements are shown below in the taken text 

from SUDAS. 
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Our design selected a 1 % slope that would move water from the Northeast and Northwest 

corners to the center of the parking lot. A 1% slope would then be used to get the water to drain 

south and into the designed retention pond. 

 

The parking lot thickness was determined by utilizing APAI chapter 3B and 5B. Chapter 3B 

was used to compare the terracon soil report to a given soil class. The site where the 

condominium was located consisted of mostly sandy lean clay. A sandy lean clay followed a 

subgrade class of moderate with a CBR of 6. Utilizing this information, and the total number of 

spots in the parking lot, a required base and surface was selected using Table 7 shown below. 

 

Table 7: Thickness chart for parking lots 

 
The final design of the parking lot was given a 4-in. base and 2 in. surface to extend the design 

life. 
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Appendix 4: Access Road Design 

 
The access road was designed following the same standards as the parking lot. Refer to the 

parking dimensions outlined in Appendix 3. A drive aisle of 15.5 feet was kept for the access 

road. A drive apron of 23.5 feet was selected by recommendation from Mason Cities city 

engineer. 

 

The drainage of the access road also followed the same procedure as the parking lot. A 1% 

slope was maintained to get the water to drain down the access road and to the street. The 

water would then proceed to flow down the street towards an inlet. 

 
The pavement thickness of the access road followed APAI chapter 3B and 4B. Chapter 3B was 

used again to select the subgrade class. The access road would only be used to get to the 

parking lot, so the ADT would be between 50-200. Having these known, Table 8 was used to 

select a needed thickness for the access road. 

 

Table 8: Thickness chart for an access road 

 
The final design of the access road was given a 6-in. base and 2 in. surface to extend the design 

life. 
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Appendix 5: Swept Path Analysis 

 

 
Standard fire truck entering the site and maneuvering around the building 
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Typical passenger vehicle entering through the access road and then maneuvering through the 

parking lot. 

 
Typical passenger vehicle backing out of a parking stall and exiting the parking lot through the 

access road exit. 
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Garbage truck entering the parking lot and maneuvering through the lot. 
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Appendix 6: Hydraulic Design 

 

Pre- and post-development runoff was calculated using both the rational method per SUDAS 

Section 2B for drainage areas smaller than forty acres and a modified rational method outlined 

in Mason City Code Title 30 Appendix B. The method following Mason City code yielded a 

considerably higher runoff volume and so these conditions were assumed and were set as the 

design control value. 

 

A wet retention pond was designed based on SUDAS Section 2D to control the runoff to match 

pre-development discharge conditions. The pond will be located on the south side of the lot 

and will have a 3444 square foot surface with a 5:1 side slope. 

 

A concrete drainage structure was designed to convey the runoff differential from the retention 

pond into the pre-existing storm water main. A 15” diameter concrete pipe will be adequate in 

conveying the excess discharge at a velocity of 7.581 feet per second. The design velocity was 

calculated using Manning’s equation while assuming a Manning coefficient of 0.013 for rough 

concrete material and non-pressurized flow. 
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Table 9: Storm water Runoff Estimations 
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CAD drawing of retention pond and conveyance system 

 

 
Pipe flow rate estimation 
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Appendix 7: Cost Estimate 

 

 
Building infill and surrounding grading 

 

 
Parking lot and access road cut and fill 

 

 
Retention pond cut and fill 

 

The final cost estimate contained a variety of other materials needed to complete the project, 

but they were estimated based on the size of our project. The cut and fill requirements are 

estimates for work that would need to be done. The west side of the property has a significant 

elevation change that would require land acquisition to allow for grading to existing elevation, 

or a retention wall would need to be added. The front face of the building also has minor 

grading that needed to be applied since the elevation change would only be 0.25ft. 
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FOUNDATION 
PLAN

1 : 100A 01- FOUNDATION PLAN

1 : 151 FOUNDATION WALL DETAIL
1 : 152 SPREAD FOOTING DETAIL
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1 : 100A 02 - SECOND FLOOR FRAMING PLAN

1 : 151 WOOD BEARING ON STEEL
S.2

SECOND FLOOR 
FRAMING PLAN

1 : 202 TYP. BALCONY FRAMING
1 : 303 TYP. BRACED FRAME
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1 : 100A 03 - THIRD FLOOR FRAMING PLAN

S.3

THIRD FLOOR 
FRAMING PLAN

1 : 151 TYP. BEARING WALL
1 : 102 TYP. SHEAR WALL
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WOOD BEARING/SHEAR WALL SCHEDULE

MARKS

SHEATHING TYPE

BLOCKED OR UNBLOCKED

NAILING

19/32" OSB

10d @ 6" O.C. EDGES

HOLD DOWN   (LOCATIONS SHOWN AS          ON PLAN)

STUD SIZE AND SPACING SEE WALL SIZE TAG

2

BLOCKED

SEE PLAN

W3

2x6 @ 16" O.C. SEE WALL SIZE TAG

SEE SHEAR WALL TAG

BLOCKED BLOCKED

10d @ 4" O.C. EDGES

SEE PLAN

19/32" OSB

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

W4

2x6 @ 8" O.C.

SEE SHEAR WALL TAG

BLOCKED

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

DECKING SCHEDULE

MARK TYPE

3/4" OSB SHEATHING w/ 
3/4" GYPCRETE

NOTES

D-1 3/4" OSB SHEATHING AT ROOF

FASTENER
SIZE

SPACING
EDGE FIELD

BLOCKING

BLOCKED

BLOCKED

10d 6"
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12"

D-2 AT FLOORS 3/4/510d 6"

AT FLOOR 22VLI DECK w/ 3.5" NW 
CONCRETE

------D-3 --- ---
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MARK SIZE

(3) PLY 2x12 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

NOTES

H2

H3

H4

(3) PLY 2x6 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

@ WINDOWS

@ BALCONY 
OPENINGS

@ INTERIOR 
DOORS

(3) PLY 2x8 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

H1 @ STAIRS & 
ELEVATOR

GEOMETRY

CMU: (2) COURSE BOND BEAM w/ (2) #5 CONT. @ 
BOTTOM, 8" MIN BEARING (2) #5 CONT. REBAR

BOND BEAM
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FLOOR SHEATHING AND 
NAILING PER STRUCTURAL 
NOTES
PRE-ENGINEERED 
WOOD FLOOR TRUSS. 
SEE PLAN FOR SIZE 
AND SPACING

2x CONT. SILL PLATE & DOUBLE TOP PLATE, 
SEE DIAPHRAGM NAILING REQUIREMENTS 

2x WOOD FRAMED WALL, SEE 
PLAN AND WALL SCHED. 
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WOOD BEARING/SHEAR WALL SCHEDULE

MARKS

SHEATHING TYPE

BLOCKED OR UNBLOCKED

NAILING

19/32" OSB

10d @ 6" O.C. EDGES

HOLD DOWN   (LOCATIONS SHOWN AS          ON PLAN)

STUD SIZE AND SPACING SEE WALL SIZE TAG

2

BLOCKED

SEE PLAN

W3

2x6 @ 16" O.C. SEE WALL SIZE TAG

SEE SHEAR WALL TAG

BLOCKED BLOCKED

10d @ 4" O.C. EDGES

SEE PLAN

19/32" OSB

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

W4

2x6 @ 8" O.C.

SEE SHEAR WALL TAG

BLOCKED

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

DECKING SCHEDULE

MARK TYPE

3/4" OSB SHEATHING w/ 
3/4" GYPCRETE

NOTES

D-1 3/4" OSB SHEATHING AT ROOF

FASTENER
SIZE

SPACING
EDGE FIELD

BLOCKING

BLOCKED

BLOCKED

10d 6"

6"

12"

D-2 AT FLOORS 3/4/510d 6"

AT FLOOR 22VLI DECK w/ 3.5" NW 
CONCRETE

------D-3 --- ---

HEADER SCHEDULE

MARK SIZE

(3) PLY 2x12 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

NOTES

H2

H3

H4

(3) PLY 2x6 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

@ WINDOWS

@ BALCONY 
OPENINGS

@ INTERIOR 
DOORS

(3) PLY 2x8 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

H1 @ STAIRS & 
ELEVATOR

GEOMETRY

CMU: (2) COURSE BOND BEAM w/ (2) #5 CONT. @ 
BOTTOM, 8" MIN BEARING (2) #5 CONT. REBAR

BOND BEAM

HEADER

HEADER

HEADER

FLOOR SHEATHING AND 
NAILING PER STRUCTURAL 
NOTES
PRE-ENGINEERED 
WOOD FLOOR TRUSS. 
SEE PLAN FOR SIZE 
AND SPACING

2x CONT. SILL PLATE & DOUBLE TOP PLATE, 
SEE DIAPHRAGM NAILING REQUIREMENTS 

2x WOOD FRAMED WALL, SEE 
PLAN AND WALL SCHED. 

SEE PLAN
T/ FINISHED FLOOR

3/4" GYPCRETE FLOOR 
COVERING
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WOOD BEARING/SHEAR WALL SCHEDULE

MARKS

SHEATHING TYPE

BLOCKED OR UNBLOCKED

NAILING

19/32" OSB

10d @ 6" O.C. EDGES

HOLD DOWN   (LOCATIONS SHOWN AS          ON PLAN)

STUD SIZE AND SPACING SEE WALL SIZE TAG

2

BLOCKED

SEE PLAN

W3

2x6 @ 16" O.C. SEE WALL SIZE TAG

SEE SHEAR WALL TAG

BLOCKED BLOCKED

10d @ 4" O.C. EDGES

SEE PLAN

19/32" OSB

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

W4

2x6 @ 8" O.C.

SEE SHEAR WALL TAG

BLOCKED

HOLD DOWNS NOT 
REQUIRED

10d @ 6" O.C. EDGES

HEADER SCHEDULE

MARK SIZE

(3) PLY 2x12 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

NOTES

H2

H3

H4

(3) PLY 2x6 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

@ WINDOWS

@ BALCONY 
OPENINGS

@ INTERIOR 
DOORS

(3) PLY 2x8 w/ (2) 2x6 FULL HEIGHT STUDS + (2) 2x6 
JACK STUDS @ EA. JAMB

H1 @ STAIRS & 
ELEVATOR

GEOMETRY

CMU: (2) COURSE BOND BEAM w/ (2) #5 CONT. @ 
BOTTOM, 8" MIN BEARING (2) #5 CONT. REBAR

BOND BEAM
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HEADER

HEADER

DECKING SCHEDULE

MARK TYPE

3/4" OSB SHEATHING w/ 
3/4" GYPCRETE

NOTES

D-1 3/4" OSB SHEATHING AT ROOF

FASTENER
SIZE

SPACING
EDGE FIELD

BLOCKING

BLOCKED

BLOCKED

10d 6"

6"

12"

D-2 AT FLOORS 3/4/510d 6"

AT FLOOR 22VLI DECK w/ 3.5" NW 
CONCRETE

------D-3 --- ---

ROOF SHEATHING AND 
NAILING PER STRUCTURAL 
NOTES
PRE-ENGINEERED 
WOOD FLOOR TRUSS. 
SEE PLAN FOR SIZE 
AND SPACING

2x CONT DOUBLE TOP PLATE, SEE 
DIAPHRAGM NAILING REQUIREMENTS 

2x WOOD FRAMED WALL, SEE 
PLAN AND WALL SCHED. 

SEE PLAN
T/ ROOF

SIMPSON DHU3.56/22 
HANGER, TYP.
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1 : 100A 06 - ROOF FRAMING PLAN

S.6

ROOF FRAMING 
PLAN

1 : 151 TYP. BEARING WALL @ ROOF













 

Site Drainage 



 

Parking Lot Drainage 

 

Access Road Drainage 













 

Passenger car going through the lanes 

 

Parked passenger car backing out and proceeding to leave the lot 

 



 

Garbage truck entering and exiting the parking lot 
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