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Section | Executive Summary

Our team designed the proposed cultural education center for Camp Courageous in
Monticello, lowa. The design meets each of your envisioned uses for the center including:

e Four-season nature observation from within the building.

e A large, open space for engaging activities suitable for campers of all ages and
members of the public.

e Space for educational displays of the native plant and animal species and
audio/visual nature observation enhancement equipment.

e A storage room and restroom facilities.

The building and site plan meets all ADA design standards as well as integrating the
seven Universal Design Principles into the final design. For the architectural design of the
building, it is modern style that blends well with the natural environment and existing camp
facilities. We emphasize an open concept with large windows spanning around the building. Our
site location is situated in the northeast wooded area on the camp property, overlooking the
valley leading to the Maquoketa River.

The design of the cultural education center was completed in the following phases:

e Data collection: Met with the client to determine the scope of the project and to gather
design ideas. Then, collected spatial data of the site including elevation contours and soil
types.

e Architectural design: Developed preliminary architectural designs utilizing AutoDesk
Revit and Lumion and presented them to the client.

e Determined site location and building orientation.

e Structural analysis and design: An iterative process of sizing and spacing structural
members to meet strength and safety requirements. AutoDesk Revit was utilized for the
building modeling and FTool was employed for the structural analysis.

e Site Design: Line work, grading, utility, and earthwork design was completed using Civil
3D.

e Delivery of Design: A presentation to the client was delivered along with the plan sheets
and the design report.

For the design of the project there were several alternatives to consider for the project
location and architectural designs. Within the wooded area on the northeast side of the camp
property there are two suitable locations for the building. The first is at the old outdoor church
gathering space overlooking the valley and the second is located near the base of the valley
overlooking a rock outcropping. We recommend the second site due to the opportunity to view
various topographic features and it is a suitable area to cultivate animal wildlife viewing. For the
structural framing of the center, we recommend the use of steel for longevity in the wooded



location. The total cost of the building is estimated at $700,000 which includes material costs,
general contractor’s overhead and profit, contingencies, and administrative costs.

Section Il Organization Qualifications and Experience

1. Organization and Design Team Description

For our final semester at the University of lowa, we designed the cultural education
center at Camp Courageous in Monticello, IA. Our team, includes Austin Duffy as the project
manager, Nolan Osland, and Grace Gudenkauf. Austin took the lead in architectural modeling as
well as the structural modeling of the building. Nolan led the design work outside of the cultural
education center which includes line work, grading, utilities, and earthwork. Grace led the
structural design calculations for the building, foundation, and retaining wall.

Section 111 Proposed Services

1. Project Scope

For the cultural education center our goal was to provide a building to be used year-
round that gives campers and the public the opportunity to interact with wildlife around the area.
The building consists of a large open room for nature education and activities as well as wildlife
exhibits. Additionally, there is a viewing room to provide an overlook of the forested area. To
accomplish this, we began by collecting spatial data of the site including elevation contours, soil
types, wetlands, river and stream channels, land use, and existing utilities using ESRI ArcMaps.
After visiting the site location and determining the proposed building uses, several architectural
design concept alternatives were developed using Revit and Lumion. Once an architectural
design plan was determined, the structural framing plan was completed using AutoDesk Revit.
When the building design was finished, a site design was completed in Civil 3D which includes
plans for grading, landscaping, utility routing, and a sidewalk connection to the proposed trail.
After the plans were finalized, a cost estimate for the design, materials, and construction was
tabulated.

2. Work Plan
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Above is the Gantt chart for the schedule of tasks for the project. See Appendix B for a larger
version in landscape.

3. Methods and Design Guides

For the design of the cultural education center, we utilized the 2018 International
Building Code, and 2010 ADA Standards for Accessible Design as well as the Universal Design
Principles as our design standards. Additionally, the Universal Design Principles guided our
architectural plans for the facility. To determine the applied and member loading for the
structure, ASCE 7-10: Minimum Design Loads for Buildings and Other Structures was
employed. To complete the structural analysis for the building, the Load and Resistance Factor
(LRFD) method was used. The structural materials chosen for design were steel and concrete so
the AISC Steel Construction Manual (15" Ed.) and ACI 319-19: Building Code Requirements
for Structural Concrete were utilized.

For the design of the site surrounding the cultural education center, the 2021 lowa
Statewide Urban Design and Specifications (SUDAS) manual was used. The lowa SUDAS
manual includes design standards for sidewalks, utilities and erosion control.

Section IV Constraints, Challenges, and Impacts

1. Constraints

There were a variety of constraints that were present during the planning and construction
of the cultural education center. The first constraint was the time limit for the design of the
project. The design needed to be completed on December 8", 2021, which gave our team
approximately three months for the design process.

Another constraint was the cost of the project. Although there is not a set budget, the
project needed to be cost-effective while meeting the client’s goals for the design of the center
and the site. The building material type, quantity, and technical difficulty of construction are just
a few considerations that make a substantial impact on the cost of the overall project.

A third constraint is the location of the project within the property. Currently, the desired
location for the center is an undeveloped timbered area with vast changes in elevations.

2. Challenges

One challenge for the design of this project was choosing a location for the building. The
site for this project will be located within the forested area on the Camp Courageous property.
This forested area has karst topography with varying elevations. Furthermore, this presented a



challenge when meeting site grading requirements for ADA sidewalk standards and the client’s
desire to meet Universal Design principles.

During architectural planning the choice of building materials presented a challenge for
the construction process. Certain materials will be difficult to transport to the site such as
prefabricated trusses, pilings and concrete due to the size of vehicles required to deliver these
materials. Additionally, the client preferred a modern style for the cultural education center,
which caused difficulty in integrating the building into the natural environment.

Another challenge in the design process is the routing and design of utilities to the
building. The distance from the existing tie-in points is relatively long which presented a high
cost to extend utilities into a rural area with rough terrain. Additionally, the maintenance
associated utilities presented a cost and goes against the client’s desire for a low maintenance
facility. The client also desired to remove as few trees as possible, therefore, the selected location
needed to be without much required tree removal. Due to the site not being developed we chose
underground electricity, as overhead electricity was not feasible.

A final challenge was to coordinate with other senior design project teams the location of
our site in relation to their projects. The hiking trail design needed to align with the walkway
towards the cultural education center and the water feature needed to be visible from the indoor
viewing area.

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

The cultural education center will create opportunities for campers as well as the public
to experience and learn about the natural environment in Northeast lowa. The proposed center
will have educational displays and activities for campers and visitors to learn about the local
ecosystem. Additionally, the center will have an indoor observation area for the viewing of the
natural habitat. The center will help foster a greater appreciation for the natural environment and
encourage environmental stewardship.

With this proposed camp amenity, there may also be an increase in campers attending
Camp Courageous as well as members of the public who desire to utilize the facility and the
connecting trail system. With a larger population of the public visiting the camp, there may be an
increase in donations to support Camp Courageous and its operations.

Due to the construction of the center, the current habitat and subsurface conditions at the
site will be altered. The alterations include the clearing of existing plant and animal species from
the site and the grading and compaction of the existing soil. Additionally, after the construction
of the center, there will be landscaping on the site to increase the aesthetic quality and draw
wildlife to the viewing area.



Section V Alternative Solutions That Were Considered

Several alternative architectural designs were provided for the cultural education center.
Each design provided a single-story open room plan, viewing area, and large windows
spanning around the building to provide natural lighting and an overlook of the surrounding
forested area. One of the proposed architectural styles considered was a modern design. This
style was preferred due to the abundance of windows and use of multiple materials for the
siding. A disadvantage to this style is the difficulty in having the building blend in with the
natural environment and the existing camp buildings. Below are the initially proposed concepts
for a modern design:




Another proposed design concept was the “Prairie style”, influenced by the architect
Frank Lloyd Wright. One advantage of this design is its ability to blend in with the natural
environment with the use of wood and limestone materials. One disadvantage is the lack of
window space often found in this design style.

After the completion of our visit to Camp Courageous, there were two locations that were
candidates for the site. The first is at the old outdoor church gathering space overlooking the valley.
This location was ideal due to the high elevation for water drainage and ease of access for the
proposed trail. A disadvantage is the need to clear a substantial number of trees to get a clear view
of the valley. Below is a picture of the site:



The second option, which we chose as the site location, is located near the base of the
valley overlooking a rock outcropping. We recommend this location due to the optimal viewing
of diverse topography and the opportunity to cultivate a habitat for wildlife. Additionally, if water
education projects were desired at the site location, near the valley would be the best location for
water detention. Below is a photo of the proposed site:

Another consideration for the center is the choice of utilities provided. Utilities typically
considered in the design of a structure include water, electric, sanitary, gas, telephone, and internet.
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To adhere to the desire of the client for a maintenance-free center, we recommend providing
electricity for lighting and the HVAC system.

Section VI Final Design Details

1. Load Calculations

For the design wind, snow, dead, and live load calculations for the building, the ASCE 7-
16 design standard was employed. The total upper roof dead load was 49 psf and was chosen based
on the upper roof superimposed dead loads from Table C3.1-1a which includes the metal roof, a
waterproofing membrane, rigid insulation, plywood, a wood furring suspension system, and a
mechanical and electrical allowance. The total roof live load was 20 psf and was chosen from
Table 4.3-1. The sloped roof snow load was 20 psf and was determined using the procedure
outlined in Chapter 7. The unbalanced roof snow load was a linear triangular distribution with a
maximum of 34.5 psf in the snow drift roof area. The drift height was determined using Fig. 7.6-
1 and the dimensions of the snow drift are defined based on Fig. 7.7-2. The wind load for the walls
and roof were determined using the Directional Procedure in Chapter 27 for the main force
resisting system. The maximum wall pressure was 11.5 psf and the maximum positive roof wind
pressure was 0.375 psf. For the floor live load a value of 100 psf was chosen from Table 4.3-1 and
the superimposed dead loads from Table C3.1-1a for the floor consisted of wood flooring and a
subfloor which totaled 7 psf. These loads were factored using the load combinations for strength
design, the Load and Resistance Factor Design method. The maximum load combinations to be
used for the structural calculations were 49.1 psf for the roof and 168.4 psf for the floor. To check
for serviceability, load combinations for short and long-term deflection were determined using the
load combinations outlined in Appendix CC.

2. Structural Member Sizing

For the sizing of the metal roof deck, the Vulcraft Roof Deck Catalog was utilized based
on the applied factored loads and the roof deck chosen for design was a 22 Gauge, 1.5B deck,
grade 50 steel, 4” O.C. For the sizing of the roof and floor joists, the New Milennium Building
Systems Joist Design Guide was used based on the applied factored loads, span length, and
tributary area and the joist size used in design are 10K1, 4’ O.C. The structural studs used are
600S162-68 6" stud, 2’ O.C. and were sized using the ClarkDietrich Design Guide Catalog for the
associated wind loading, wall height, and tributary area. For the design of the beams and columns,
the AISC Steel Construction Manual was utilized. Each beam was modeled in FTool and the
maximum bending moment and shear force were determined. Additionally, for the short and long-
term deflection load combinations, the maximum deflection was determined. After choosing a
preliminary member size, the plastic moment and nominal shear strength (AISC Eq. (F2-1)) were
determined. These member specific values were compared to the applied loading by using the
demand capacity ratio. For the serviceability checks, a deflection limit of L/240 was used for the



main building and a stricter limit of L/480 for the viewing area due to the use of windows that
extend up to the ceiling. The final beam size used for design is W12 x 26. For the sizing of the
columns and the steel piers, the axial load was determined from the reaction forces from the beam
FTool analysis as well as the beam self-weight for the given column tributary width. After a
preliminary column size was chosen, the design strength was determined by finding the critical
stress for the given slenderness parameter and gross cross-sectional area. The design strength was
checked against the axial load by using the demand capacity ratio. The final column sizes for the
main building were HSS 4x4x1/2. For the viewing area the columns are HSS 3x3x3/8 members,
and for the steel piers, the members are HSS 6x6x5/8.

3. Foundation Design

For the design of the foundation, the soil data was determined based of the lowa Web Soil
Survey for our site location. Since the bedrock began at a depth of 14 to 18” below the ground
level, the foundation was designed for bedrock, which is limestone in northeast lowa. From Table
1806.2 from the IBC, the load-bearing values and coefficient of friction for sedimentary rock were
determined. The bearing pressure for the square pier foundations and the continuous foundation
around the building were determined using Vesic’s method with the applied loads.

4. Retaining Wall Design

The cantilever retaining wall was designed based on ACI 318-02 using an Excel sheet that
checks for overturning, soil bearing capacity, flexure capacity, and shear capacity. The retaining
wall was designed for a surcharge load of 175 psf, which accounts for the pavement surcharge and
vehicle access.

5. Site Design

The line work for the site was completed using a SU-23 Shuttle bus design vehicle. This
vehicle will be used by the camp staff to transport the campers to and from the site. The 23 ft
long design vehicle can get in and out of the site with a three-point turn. The site design also had
to accommodate for a 30 ft firetruck to get in and out of the site. A SU-30 design vehicle was
used to resemble the firetruck and this vehicle can turnaround by completing a five-point turn.

The site was graded using the criteria presented in chapter 8 of the SUDAS design
manual, Appendix E. All slopes within the pavement are under 5% with a target of 1.5%. All the
water that lands on the pavement will drain to the east. Additionally, everything drains away
from the cultural education center. Adjacent to the pavement are a 1 ft and 2 ft soft 5% slope of
grass until the retaining wall begins. This was designed to provide more safety for the campers.
A cross section of this design is shown in Appendix D on the C-201 sheet.

The cultural education center also needed water and electric lines running to the building.
The utilities run along the West side of the pavement with the electric and water at a 2ft and 4ft
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offset, respectively. The water line is designed by be 5’ under the FG elevations, while the
electric line should be placed 3’ under the FG.

Section VII Engineer’s Cost Estimate

The cost estimate was divided into three major categories including structural materials,
finishing materials, and site design costs. These costs consider general contractor’s overhead and
profit, contingencies, and administrative costs. By utilizing the 2011 RSMeans Handbook and
accounting for inflation, the total structural material cost was determined to be $214,000. The
major structural material costs include $63,000 for the retaining wall and $44,000 for the metal
stud framing. For the finishing materials, the total cost is $360,000. The main costs associated
with these non-structural materials include $115,000 for the store front windows, $92,000 for the
mullions, and $45,000 for the limestone veneer. Finally, the site design cost was estimated by
employing the lowa DOT awarded contract unit prices, 2019 RSMeans, and 2019 National
Construction Estimator. The total site design cost was $120,000. The primary costs for the site
design were $73,000 for earthwork, $38,000 for pavement, $7,000 for utilities, and $2,000 for
erosion control. The overall total cost for the cultural education center is estimated at $700,000.
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Appendix B -Gantt Chart
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Cultural Education Center Gantt Chart
Task Assignee: Austin Duffy
Grace Gudenkauf
Nolan Osland
Combined Task
Date:
Task:
Initial Proposal P taticn Slides
Proposal Report
Final Proposal Presentation Slides
Draft End of Semester P tation
Draft Post
Draft Project Drawing Set
Draft Desgin Report

Presentation to Students and Faculty
Presentation and Slides for Client
Poster to the Client
Design Eeport
Project Drawing Set
Deliverables to Client
Attendance and Individual Performance

Eevit: Architectural Design
Robot: Structural Analysis
ArcGIS: Grading and Contours




Appendix C —Cost Estimates

Architectural Multi-Category Material
Takeoff

201
Material Cost Total Cost
Material: |Materiak Area| Material Material: Unit

Family and Type Materiak Name Length (FT) (SF) Volume (CF) weight Count | CosULF | CostSF | CosVCF Cost/Count Cost CosULF | CosUSF | CosUCF Cost/Count Cost

|Compound Ceiling; 2' x4' ACT System Acouwstic Ceiling Tie 24 x 48 339 17.65CF 18.10 b/i* 4 $ 037 $ 12543 $ 149 $ 505.11
[Basic Walk Fxterior - Limestone Insulatod 2 Gypsum Wall Board 254 1321 CF 6867 b/ 4 s 089 s 22606 s 126 s 32004
[Basic Wall Exterior - Wood Finish Al 2 Gypsum Wall Board 1349 5621 CF 6867 b/ 5 $ 089 $ 1,200.61 $ 126 $ 1,699.74
[Basic Walt Interior - § 1/2" Partiion (1-hr) Gypsum Wall Board 1808 94.19CF 6867 b/ 7 $ 089 s 1,609.12 $ 126 s 227808
Basic Walt Inteior - 9" Partition Gypsum Wall Board 360 1875 CF 6867 b/ 1 $ 089 s 32040 s 126 s 453.60
[Basic Roof Wood Rafler 8" - Tin - Insulated 0 Pancls 2426 50.55 CF 2 $ 1M $ 2,765.64 s 252 s 6,113.52
[Basic Roof: Wood Rafler 8"~ Tin - Insulated Rigid Insulation 2426 50.55 $ 028 $ 67928 $ 054 s 1310.04
[Basic Walt Exterior - Limestone Insulated 2 Limestone Vencer 507 40699 CF 4 $ 4800 $ 24,336.00 $ 5259 s 26,663.13
| Basic Wall Exterior - Limestone Insulated 2 Metal Furring 254 3436 CF 490.06 b/i* 4 $ 034 $ 8636 $ 153 $ 388.62
[Basic Roof Wood Rafer 8"~ Tin - Insulated Plywood 2426 12637 CF 34.46 b 2 s om $ 1,989.32 $ 129 $ 3,129.54
[Basic Wall Exterior - Wood Finish Alt 2 Plywood 1349 8432CF 34.46 b/ 5 s 082 $ 1,106.18 $ 139 s 1,875.11
Basic Walt Exterior - Limestone Insulated 2 Rigid insubation 254 6343 CF 3028 4 $ 028 s 7112 s 054 s 137.16
[Basic Wall Exterior - Wood Finish Al 2 'Vapor Retarder 1353 0.00 CF 5 $ 119 $ 1,610.07 $ 1049 s 14,192.97
[Basic Wall Exterior - Wood Finish Al 2 Fiber Cement Siding 1350 33729 CF 5 $ 10 $ 1,404.00 $ 266 $ 3,591.00
[Floor- Wood Joist 1.5" - Oak Wood Finish 2 ‘Oak Flooring 1650 103.15 CF 4201 b/i* 2 $ 4.49 $ 7,408 50 $ 652 $ 10,758.00
[Floor: Wood Joist 1.5"- Oak Wood Finish 2 Plywood 1650 103.15 CF 34.46 b/ 2 $ 0.82 $ 1,353.00 $ 129 $ 2,128.50
[Door-Curtain-Wall- Double- Storefront: Door-Curtain- Wall- Double-Storefront 1 $ 120000 1,200.00 $ 1257508 1,257.50
[Door-Exterior-Double-Full Glass-Wood_Clad: 72" x 80" 1 $ 120000 $ 1,200.00 $  125750| 8 1,257.50
Door- Inferior-Singlo-2_Pancl- Wood: 36" x 84" 2 s 41000 | § 820.00 s 463.00 | $ 926.00
Door-Intesior-Single-Full Glass-Wood: 32" x 80" 2 s 41000 | § 820.00 $ 46300 | $ 926.00
[ Door-Double-Sliding: 68" x 80" 1 s 88500 § 885.00 $  105700|$ 1,057.00
[Rectanguiar Mukior: 2.5" x 5 Alu 763 51.86 CF 169.18 b/t 91 s 63.00 s 48,069.00 $ 7160 s 54,630.80
Fascia: Fascia-Flat 1x12 271 543 1589 CF 1 $ 595 $ 3,230.85 $ 8.80 $ 4,778.40
|Gutter: Gutter - Bevel 5"x 5" 6825 154 SF 0.81 CF 1 $ 258 $ 17609 | $ 602 s 410.87
System Panet Glazed Glass 968 26 $ 6200 $ 60,016.00 $ 7005 $ 67,808.40
I Toilet Laminate 2 s 52000 | $ 1,040.00 s 55650 | § 1,113.00
Sink Vanity-Square: 20"x 18" Porcelain 2 $ 40500 | $ 810.00 $ 57700 | $ 1,154.00
2.5 Ton 16 Seer Air C Hectric Heating 1 $ 3,15000 | $ 3,150.00 $ 331200 | § 3,312.00
Water Heater 1 s 93500 | § 935.00 $ 1350008 1,350.00

Material Cost Total $ 168,643.03 Total Cost $215,525.63
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Architectural Multi-Category Material

Takeoff
2021 Conversion
Material Cost Total Cost Total Project cost
General Contractors
Overhead and Profit | C (5%- | Adminit ive Fees

Family and Type Materiak Name Inflation | CosULF | CostSF | CostCF | CostiCount Cost CostLF | CosUSF | CostF |  Cost/Count Cost (5%-10%) 10%) B%-5%) Total Cost
|Compound Caling; 2' x4' ACT Syslem Acoustic Caling Tike 24 x 48 333% s 049 s 16717 s 1% s 671321|§ 6732 $ 6732 $ 33.66 | $ 841.51
|Basic Wal: Exterior - Limestone Insulated 2 Gypsum Wall Board 333% s 119 $ 30129 $ 168 s 42655| § 4265 | $ 4265 § 2133 (S 533.19
[Basic Walk Exterior - Wood Finish Alt. 2 |Gypsum Wall Board 333% s 119 s 1,600.17 $ 168 s 226541 § 226.54 | § 226.54 | § 11327 § 2,831.77
[Basic Wal Intcrior - 5 172" Parttion (1-hr) |Gypsum Wall Board 333% s 119 s 2,144.64 $ 168 s 303623 | § 30362 | $ 30362 | $ 151.81 | $ 3,795.28
[Basic Wal Intesior - 9" Partiion |Gypsum Wall Board 333% s 119 s 427.03 $ 168 s 60156 | § 60.46 | $ 60.46 | § 3023(s 755.70
[Basic Roof Wood Raflcr 8" - Tin - Insulated 0 Pancls 333% s 1 s 3,686.04 $ 336 s 814810 § 814.81 | $ 814.81 | § 407.40 | S 10,185.12
[Basic Roof Wood Rafler 8°- Tin - Insulated Rigid Insulation 333% s 037 $ 90534 s om s 174602 | § 174.60 | $ 174.60 | $ 8730 | S 2,182.53
[Basic Walt Exterior - Limestone Insulated 2 Limestone Veneer 333% s 6397 s 3243502 $ 7009 s 3553662 | § 3,553.66 | $ 3,553.66 | § 1,776.83 | $ 44,420.77
[Basic Walk Exterior - Limestone Insulated 2 Metal Furing 333% $ 045 $ 11510 s 2m B 51795 § 51.80 | $ 51.80 | § 2590 | S 647.44
[Basic Roof Wood Rafler 8" - Tin - Insulated Plywood 333% s 10 $ 2,65137 s 17m s 417105 | § 417.11 | $ 417.11 | 8 20855 | S 5,213.81
|Basic Wal: Exterior - Wood Finish Alt 2 Plywood 333% s 1.09 $ 147432 $ 18 s 249.15( § 24991 | § 24991 | § 12496 | § 3,123.93
[Basic Walk: Fxterior - Limestonc Insuated 2 igid insulati 333% s 03 s 94.79 s om s 18281 § 1828 | § 1828 | § 914 S 228.51
[Basic Wall: Exterior - Wood Finish Al 2 'Vapor Retarder 333% s 159 s 2,145.90 $ 1398 s 1891639 | § 1,891.64 | § 1,891.64 | § 945.82 | § 23,645.49
|Basic Walt: Fxterior - Wood Finkh Alt. 2 Fber Coment Siding 333% s 139 s 1,87125 $ 355 s 478608 | § 47861 | $ 47861 | § 23930 | $ 5,982.61
[Floor: Wood Joist 1.5" - Oak Wood Finish 2 |Oak Flooring 333% s 598 s 9,874.05 $ 869 s 1433826 | § 1,433.83 | § 1,433.83 | § 71691 | $ 17,922.83
[Floor: Wood Joist 1.5" - Oak Wood Finish 2 Plywood 333% s 109 [ 1,803.28 s 1m s 283686 | § 283.69 | $ 283.69 | 141.84 | § 3,546.08
| Door-Curtain- Wall- Double-Storefiont: Door-Curtain-Wall- Double- Storefiont 333% S 15936 § 1,599.36 S 167600 S 167600 | § 167.60 | $ 167.60 | $ 83.80 | S 2,095.00
Door- Exterior-Doublo-Full Glass-Wood Cladt: 72" x 80" 333% 'S 159368 1,59.36 $ 167600 | $ 167600 | § 167.60 | $ 167.60 | § 83.80 | § 2,095.00
Door-Inkesior-Single-2_Panck-Wood: 36" x 84" 333% s 54645 | § 1,092.90 s 61709 | $ 123417| § 12342 | § 12342 § 6171 (S 1,542.72
Door- Intesior-Single-Full Glass-Wood: 32" x 80" 333% s 54645 | § 1,092.90 s 61709 | § 123417| § 12342 | $ 12342 | § 61.71[$ 1,542.72
| Door-Double- Skding: 68" x 80" 333% $ 117953 § 117953 $ 140877 S 1408.77| § 140.88 | $ 140.88 | § 7044 | S 1,760.96
|Rectangular Mulor 2.5" x 5" rectangular Aluminum 333% s 8397 $ 64,06636 $ 9543 s 78119 § 7,281.19 | § 7,281.19 | § 3,640.60 | § 91,014.91
|Fascix Fascia-Flat 1x12 333% $ 79 $ 4,306.08 $ 17 s 636865 | § 636.87 | $ 636.87 | § 31843 | S 7,960.81
|Gutter: Gutter - Bevel 5"x 5™ 333% 344 s 234.69 802 s 547.60| § 54.76 | $ 54.76 | § 2738 | 684.50
System Panck: Glazed Ghass. 333% $ 8263 $ 79,98932 $ 9336 $ 2037504 | § 9,037.50 | $ 9,037.50 | $ 451875 | § 112,968.79
I Tollet Laminate 333% $ 69306 | $ 1,386.11 s 74170 | $ 148341 § 14834 | § 14834 | § 74.17 | § 1,854.26
Sink Vanity-Squarc: 20" x 18" Porockain 333% $ 539.78 | § 1,079.57 s 769.03 | $ 153805 | § 15381 | § 15381 | § 76.90 | $ 1,922.56
2.5 Ton 16 Seer Air Condliioning System w/ Hlectric Heating 333% S 4198328 4,19832 $ 441423 |s 241423 § 4142 | $ 4142 | 20718 5,517.79
| Water Heater 333% $ 124617 | § 1,246.17 s 179928 | § 179928 | § 179.93 | § 17993 | § 89.96 | $ 2,249.10

Material Cost Total $224,767.42 Total Cost $287,252.55 Total Project Cost $ 359,065.69
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Material Takeoff RSMeans

2011
Total Cost
Material: Volume
Category Family and Type Material: Name Malerial: Area SF CcF Material: Unit weight | Length () | Length(in) | Count | CostCY | CostSY | CosUiF | CostTen | Cost/Count Cost CosUCY | CosUSY | CosULF | CostTon | CostiCount Cost
walk [ Basic Wl Retaining - 12" Concrete \Concrete, Castin-Phot gray [ 31066 15028 I 1 s - s -
Floors [Floer- 5° Concrede. ‘Concrete, Castm Phoe gray 1799 74964 15028 i 1 5 - 5 -
Structal Foundations Footig - 90" % 12" (Concrete, CastinPloe ray 1382 603 13028 i 1|8 1eoo s TR YY) s 543,60
wall [Basic 12" Conrere (Concrete, Castin-Ploe gy s 6832 15025 b 1 ] - ] -
Structal Foundions |Wall Foundation: Bearing Footing - 90° x 12° \Concrete, Castin-Ploe gray 505 34831 15026 b [T s 175045 |5 24348 5 304034
Floos [Flocr: 3 Conerete \Concrete, CastinPhoe gray EL) 15773 15026 b 1 s - s -
Walk . inig - 17" Conrele \Concrete, Cast i Ploe gray 125 ness 150328 I 1 s s
Floors. [Concrete, Cast-m-Place pray. 27 11375 150.28 Wi 1 s - s -
Eﬁ [Concrete, Cast-mn-Place gray 10 113.54 15028 i 1 3 136,00 3 571918 M343 £ 1,023 87
Walk ‘Concrete, Castn Phoe gray 147 9788 150.28 It 1 3 13600 3 93035 ML s £K2 48
Structural Foudioms \Concrete, Castn Phoe gray 352 M99 15028 i 1 3 13600 5 ATEAT |5 M 3 856,47
Structal Foundtions (Concrete, Castin-Ploe gy 218 5949 15028 i [ ERN ) s 450765 434 s 506 54
Structal Foundiions (Concrete, Castin-Ploe gray s 89 15025 b [ EENET) s A2261 |5 24343 s 756,44
Walk \Concrete, Castin-Phoe gray s 5099 15026 b T 3 40793 |5 19634 5 389,14
walk (Concrete, CastinPloe gray uz 87 15028 Ibi 1|5 e, s s mam s 297
Struchaal Foundbons [Concrete, Cast m Place pray m 855 150.28 1 3 136.00 3 32993 | 5 M3A3 £ 59054
Struchiwal Foundaons [Concrete, Cast-m-Place gy 151 60.16 150.28 i 1 3 136,00 £ 30303 | § U343 £ 4240
Flooes [Concrete, Cast-mn-Place gray 6 3576 15028 i 1 3 136,00 3 18012 s -
Walk | e Waalk Fxdeor - B Concrete ‘Concrete, Casia Phoe gray 15 713 15028 It 1 5 - s s s 21034
Structural Foudinoms " Footing - 36" x 12" \Concrete, Castn Phoe gray ™ 20 15025 i 1 3 13600 5 woM|s 4 3 180,32
Structal Foundtions Footing - 36" x 12" (Concrete, Castin-Ploe gy @ 17.54 15028 i 1|5 100 s 535[5 24348 s 15804
Wall [ Basic Walk Exserior - §* Concrete (Concrete, Castin-Ploe gray n 1566 15025 bt [ EENET) s TES |5 34 5
Structral Foundiions |Wall Foundatioe: Bearing Footing - 367 x 12° \Concrete, Castin-Phoe gray Y 8 15026 b |5 1600 H 030[5 e 5 7213
walk [ M Wall Fxerir - 5° Corerete (Cornrete, Castin Phce gay s 31 15028 Ibir 2 |3 1em s 6|5 s w0
[Roof |Flocx 1.5B-36, Grade 50, 1.5 Roof Metal Deck Metal Deck 1332 166,55 49006 1 £ 102 3 1.358.64 3 135 £ 1,798.20
[Roal |Flocr- 1 SB-36, Grade 50, 1 5" Roof Metal Deck Metal Deck 452 5646 A0 06 1 s 102 3 A6 3 135 £ 61020
Material Takeoff RSMeans
2021 Conversion
Material Cost Total Cost Total Project cost
General Contraciors
Overhead and Profit | Contingency (3% - | Administrative Fees
Category Family and Type Inflation Cost/CY | Cost/SY | Cost/LF Cost/Ton Cost/Count Cost Cost/CY | Cost'SY | CostLF Cost/Ton Cost/Count Cost (5% - 10%) 10%) (3% - 5%) Total Cost
Wals [Basic Wal Retainiig - 12" Concrete s - s - s 129654 B 892789] § 389279 [ 8 389279 [ § 194639 | $ 48.659.87
[Floors $ - s - 3861 s 11.71549| § LI71.55 [ § 117155 [ $ 585.77| % 14,644.36
g Footiug - 907x 12" 3% s 18126 B 4048065 32444 s 721590[ § 74598 72459 | 36230 % 9.057.38
(Wals [Basi: Wal Retaiing - 12" Conerete $ - s - ]S 129654 s 2248873) § 224887 |8 224887 | § 112444 (5 2811091
Bearing Footig - 90"x 12" 3% s 18126 s 233833 |5 32444 B 218504 g 418548 41854 | $ 20927] % 5.231.80
{Floors. [Floor: 5" Concrete $ - S - 5861 s 246813 8 246.81 | $ 24681 [ $ 123418 3.085.17
Walks [Basic Wal Retaining - 12" Concrere s - s - s 120ess B 575472 § 57547]8 57547]8 287.74] 5 719340
[Floors [Fioor: 5" Canarste s - s - 58.61 s 177784 § 177.78 | 8 17778 [ § 5389 (% 2,222.30
Walk [Basic Wall Exterior - 8" Canerete 333% s 18126 B [T T s 136435] § 136.43 [ 8 13643 [$ 6322] % 1.705.43
Walks [Basic Wall Exterior - 8" Cancrete 33.3% s 18126 s 657.10|S 32444 s 117617] § 117.62 | $ 1762 § 58818 147021
Bearng Footing - 36"x 12" 33.3% s 18126 s 637.70] S 324.44 s 114144 | § 11414 8 114.14 | § 57.07| 8 1.426.80
Benring Footing - 90"x 12" 33.3% s 18126 s 600788 32444 s 107535 § 107.53 [ s 107.53 [ § 37708 1.344.19
Bemring Footng - 36'x 12" 33.3% s 18126 B se3.25s 32444 s 1.00818] 8 10082 |8 10082 [ S041[% 1.260.22
[Wals [Basic Wal Retaiiug - 12" Coucrete 3% s 18126 s se.72)s 172803 B 518345 | § 51834 51834 | $ 25917| % 6.479.31
Walks [Basic Wal Exterior - 8" Conerete 333% s 18126 B s24dfs  32dd4 B 93692 § 93.69 | § 93.60 | § 1685 |5 117115
‘Bearing Footig - 36'x 12" 3% s 18126 s 19735 324 H 78708 § 78718 7871 3935(% 983.84
Berring Footing - 90°x 12' 333% s 18126 s e s 72201| 8 72298 72298 3615 903.64
[Floors [Floor: 5" Concrete s 150,12 58.61 5 56005 § 56.01|% 5601 | % 2800 % 700.06
[Walk [Basic Walk Exterior - 8" Conerete 3 - $ - s s $ 28034) 8 2803 | % 2803 | $ 1402|% 35043
: Bering Footig - 36"x 12" s 18126 B 134275 32444 s 22033 § 24038 2403 S 12.02] 5 300.41
Beariig Footng - 36"x 12" 5 18126 B s 32444 H 21077( § 2108]8 2108 | $ 1054] % 263.46
Walk [Basic Walt Exterior - §° Conerete s 18126 s T 5 18818 § 18828 1882 [ § 941(% 23520
Stnuctural Fowdations [Wall Foudation: Bearing Footing - 36"x 12" s 18126 s s7|s 3244 s 9613 § 9.61(% 961 (5 4818 120.16
[Walk [Basic Wal Exterior - 8" Concrete 18126 s 088)5 32444 s 3737] 8 iM|s 3748 187(% 46.71
[Roof [Fisor: 1.5B-36, Grade 50, 1.5"RoofMetal Deck s 136 B 1.510.50 150 B 239664 ] § 239.66 [ § 23966 [ $ 1983 § 2,095.80
[Roof [Fivor: 1.5B-36, Giade 50, 15" RoofMetal Deck 33.3% s 136 B 514.47 150 s 51327 § 81338 8133 % 4066 5 1.016.59
s 112,783.06 $ 140,978.82
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2011
Material Cost Total Cost
Category Family and Type Material: Name Count | CostlCY | CosUSY | CosULF | CostTom | Cost/Count Cost CostiCY CosULF | CostTon | Cost/Count Cost
Stoed ASTM AS00, Grade 1 s 6.90 s 368 s 13.70 s
Strucural Cobamns |ClarkDictich SFIA-S-C ok 6005162-68(50) Stecd ASTM A500, Gradke B 2 s 6% s 16 s B s
[ClarkDictrichy SFIA-S-Colum 6005162-68(50) Steed ASTM AS00, Grade B 2 s 690 s s 13.70 s
[Clark Dietrich- SFIA-S-Columr 6008162-68(50) Steed ASTM AS00, Grade B 1 s 690 s s 1370 s
|Clak Ditrch SFIA-S-Columer 6005162-68(50) ‘Stocd ASTM AS00, Grade B 13 s 690 s s 170 s
[Clark Dietich SFIA-S-Colunn 6008162-68(50) Steed ASTM AS0, Grade B 1 s 690 s s 1370 s
'Structural Cobwms. [ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 1 s 690 s s 13.70 s
tich-SFIA-S-C ol 6008162-68(50) Stod ASTM AS00, Grade B 1 s 690 s s 13.70 s
‘Structural Colamrs. [ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS500, Grade B 23 s 690 s s 13w s
Stod ASTM AS00, Grade B 6 s 6.90 s s 13.70 s
[Clark Dietrich SFIA-S-C ok 6008 162-68(50) Stecd ASTM AS00, Grade B 1 s 690 s s 1370 s
et Steed ASTM AS00, Grade B 1 s 690 s s 13.70 s
|Strwtural Cobamns |ClarkDictich SFIA-S-C ok 600162-68(50) Stocd ASTM A500, Gradke B 1 s 6% s s B s
[ClarkDietnch SFIA-S-Colunr 6008162-68(50) Steed ASTM AS00, Grade B 1 s 690 s s 1w s
(S Stedl ASTM A300, Grade B 1 s 690 { s s 13.70 s
[ClarkDietich- SFIA-S-Column 6008162-68(50) Steed ASTM AS00, Grade B 1 s 690 s s 1370 s
Steel ASTM AS00, Grade 1 s 690 | s PR s
Dictich ) Stodd ASTM A300, Grade B 1 s 690 s s 1B s
‘Structural Colms. [ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 1 s 690 s s 1.7 s
== ) ‘Stocl ASTM AS00, Grade B 3 s sos s s ss s
Structural Cobamms. [ClarkDictrich. SFIA-S-C ol 6008 162-68(50) Stecd ASTM AS00, Grade B n s 805 s s 1485 s
‘Steed ASTM AS00, Grade B 2 s 1350 s s 2380 s
|Strwtural Cobamns |Clark Dictich SFIA-S-C ok 6005162-68(50) Stecd ASTM A500, Gradke B 10 s 150 s ) s
[Clark Drctnch SFIA-S-Cokum 6005162-68(50) Steed ASTM AS00, Grade B ) 1 s 1350 s s 2380 s
[ClarkDietich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 25 SF 006 CF 490.00 VR 9625 1 s 1350 s s 2380 s
|ClarkDietrich SFIA-S-Coluer 600S162-68(50) ‘Stecl ASTM AS00, Grade B 25 SF. 0.06 CF 450,00 b8 975 1 s 1350 s s 2380 s
[Clark Dictrich- SFIA-S-C ol 6008162-68(50) Stod ASTM AS00, Grade B 31 8F 011 CF 490.00 b 1075 2 s 1350 s s 2380 s
'Structural Colwms. [ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 25 SF 006 CF 490.00 b 11875 1 s 1350 s s 2380 s
|Structural Cobums. [ClarkDictrich SFIA-S-Colum 6008162-65(30) Stod ASTM AS00, Grade B 26 SF 0.06 CF 490.00 b 15 0125 1 s 1350 s s 2380 s 35728
[ClarkDietrich. SFIA-S-Columr 6008162-68(50) Steed ASTM AS500, Grade B 26 SF 006 CF 49000 bE* 15 25 1 s 1350 s 20531 s 2380 s 361.96
'Structural Colums. [ClukDuctrich SFIA-S-Colum 6005162-68(30) Steed ASTM AS00, Grade B 26 SF 0.06 CF 490.00 i 15 3 1 s 1350 s 20588 s 2380 s 36295
[Clark Dietrich- SFIA-S-Cobum 6008 162-68(50) Sted ASTM AS00, Grade B 27 SF 006 CF 49000 bR 15 175 1 s 1350 s 2572 s 2380 s 38030
'Structral Cobwms. [ClarkDactrichy SFIA-S-Colunr 6008162-68(50) Steed ASTM AS00, Grade B 27 SF 0.06 CF 490.00 by 16 2 1 s 1350 s 21825 s 2380 s 384.77
Dicrich: SFL o Stocd ASTM AS00, Grade B 28 8F 006 CF 490,00 b 16 3375 1 s 130 s 21930 ) s 34749
[ClarkDietnch SFIA- S Colunr 6008162 68(50) Steed ASTM AS00, Grade B 28 SF 006 CF 490.00 ¥ 16 425 1 s 1350 s 2078 s 2380 s 38923
) Stodd ASTM AS00, Grade B 28 SF 006 CF 490.00 VR 16 4873 1 s 1350 s 2148 s 2380 s 39047
[ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 28 SF 006 CF 490.00 b 16 S875 1 s 1350 s 2260 s 2380 s 39245
(Dactich 'MM!‘M AS00, Grade B 28 SF 006 CF 490.00 b 16 625 1 s 1350 | s 2303 s 2380 s 39320
'Structural Colams. [ClarkDietrich. SFIA-S-Columr 6008162-68(50) Steed ASTM AS00, Grade B 28 SF 006 CF 490,00 bR 16 5 1 s 1350 s 244 s 2380 s 39568
et ‘Sted ASTM AS00, Grade B 28 SF 0.06 CF 490.00 ¥ 16 775 1 s 1350 s 2 s 2380 s 396.17
Structural Cobams. [ClarkDietnch- SFIA-S-Columr 6008162-68(50) Steed ASTM AS00, Grade B 28 SF 006 CF 49000 bR 16 9 1 s 1350 s 22613 s 2380 s 39865
et Steed ASTM AS00, Grade B 28 SF 0.06 CF 490.00 b 16 925 1 s 1350 s 2641 s 2380 s 399.15
Stod ASTM AS00, Grade B 29SF 0.06 CF 490.00 i 16 105 1 s 1350 s 278 s 2380 s 40163
Dicrich 68(50) Stecd ASTM A500, Grade B 298F 007 CF 490,00 b 16 10625 1 s 150 s 2195 s B0 s 40187
et Sted ASTM AS00, Grade B 29 SF 007 CF 490.00 e ” o 1 s 1350 | s 2950 s 2150 s 404.60
[Clark Dictich- SFIA- 8(30) Steed ASTM AS00, Grade B 29 SF 007 CF 490.00 bR 1" 0128 1 s 1350 s 2964 s 2380 s 40185
‘Stec ASTM AS00, Grade B SBSF 013 CF 450,00 b ” 15 2 s 1350 | s 46238 s 780 s 81515
[ClarkDictrich SFIA-S-Colum 6008162-68(30) Stod ASTM AS00, Grade B 39 SF 013 CF 490.00 b 17 2873 2 s 1350 s 46547 s 2380 s $20.60
|Structural Colms. [ClarkDietrich SFIA-S-Colum 6008162-68(50) Steed ASTM AS00, Grade B 89 SF 020CF 490.00 b " A5 3 s 1350 s 70369 s 2380 s 1240.58
Total 2329 S¥ 528CF 151 s 1452825 s 2622443
Stocd ASTM AS00, Gradk B 3K 05 490 10-634° 2 S 630000]8 15600 [s 37200 S 6500008 29950 s 519.00
|Structural Cobamns. [HSS- Holow Stractural Section-C b HSS3X3X3% Stod ASTM AS00, Grade B 37SF 033 490 1r-334° 2 S 630000 'S 18600 | S 372.00 s 650000 | S 23950| S 519.00
Total 71 SF 1.03CF 4 s 744.00 s 1,038.00
| ‘Sted ASTM AS00, Grade B 113 SF 11 490 3 S 6300008 18600 s 35800 S 630000 S 25950| S 77850
Structural Cobamns HSS- Hollow Strctural Section C ol HSSAXAX1/4 Stecd ASTM A500, Gradke B 39SF 038 490 1 s 650008 1600 (s 18600 S 6300008 2950 s 29950
1SS HSSAXAX1/4 Steed ASTM AS00, Grade B 83 SF os 490 2 s 650000 'S 18600 | S 37200 s 650000 |$ 25950| S 519.00
|HSS- HSSAXAX1/4 Steed ASTM AS00, Grade B 42 8F o4 490 1 s 650000 | S 15600 |S 186.00 s 650000 ' $ 25950(S 25950
= Stecl ASTM AS00, Geade B 1325 128 %0 w2127 3 S 650008 1865003 Ss8.00 s 6300008 25950 5 750
Total 409 S¥ 3.96 CF 10 s 1.860.00 s 2,595.00
[ iss. o HSSGX6XSE Sted ASTM AS00, Grade B 68 SF 164 490 101" 2 s 6500003 30500[s 610.00 s 65000(s 300|s 76800
Total 68 SF 1.64CF 490.00 Ivn® 2 s 610.00 s 768.00
Grand Total 2877 SK 1191 CF 167 s 17,742.25 s 30,625.43
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2021 C i
Material Cost Total Cost Total Project cost
Overhead and Profit | Contingency (5%- | Administrative Fees
Category Family and Type Inflation CosVLF | CosUTon Cost/Count Cost Cost/CY CosULF | CostTon Cost/Count (5%-10%) 10%) (B%-5%) Total Cost
[ Structural Columes |Clack Dictrich- SFIA-S- Columm 6005162-68(50) 333% $ 920 $ 757 $ 1826 $ 1503| § 1508 150§ 075§ 18.78
Structural Colunms |Clark Dictrich SFIA-S- Columer 6008 162-68(50) 333% s 920 s 1552 s 1826 s 3081[§ 308§ 3.08]$ 1548 3852
| Structural Colurmes |ClarkDictrich- SFIA-S-Columix 6005 162-68(50) 333% s 920 s 1571 $ 1826 s 39fs 312§ 3128 1.56 | § 3899
Structural Colms |Clark Dictrich- SFIA-S- Columz 6005162-68(50) 333% B 920 B 795 $ 1826 s 15798 158§ 158§ 0m|s 19.73
Structural Colunns |ClaekDictrich- SFIA-S- Columix 6005 162-68(50) 33.3% s 920 s 10461 $ 1826 s 20770( § 2077 8 2077|$ 1039|$ 259.63
Structural Colums |Clark Dictrich SFIA-S- Columer 6005 162-68(50) 333% s 920 s 843 s 1826 s 1674 § 167§ 167 | $ 0818 209
Structural Coluns |ClarkDictrich- SFIA-S- Columix 6005 162-68(50) 333% s 920 s 853 $ 1826 s 1693 § 169 | § 169 [$ 0858 2116
Structural Cohumms |Clark Dictrich- SFIA-S- Colum: 6008162-68(50) 333% s 920 s 891 $ 1826 $ 1769( § 177|$ 1L77|$ 088§ 21
| Structural Colurmns |ClaekDictrich- SFIA-S- Columex 6008 162-68(50) 333% s 920 s 74030 $ 1826 s 146988 | § 14699 | $ 14699 | $ 7349 | $ 1,837.35
Structural Colums |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% s 920 s 23163 $ 1826 s 45991 § 459 $ 459 S 23.00 | $ 574.88
Structural Colms |Clark Dictrich SFIA-S-Columer 600S162-68(50) 333% s 920 s 1522 s 1826 s 0978| § 898§ 898 |8 4498 12.22
Structural Cohumms |Clark Dictrich- SF1A-S- Colum: 6005162-68(50) 333% $ 920 $ 4636 $ 1826 $ 9206]| § 9218 9218 460 | $ 115.07
Structural Columns |Clark Dictrich- SFIA-S- Columt 6008 162-68(50) 333% s 920 s 4751 $ 1826 s M3|s 943 ' § 943 | § LN/ARS 117.93
Structural Columms |Clark Dictrich- SFIA-S-Columx 6008 162-68(50) 333% s 920 s 48.66 $ 1826 s %62 § 9.66 | $ 9.66 | 483 |8 120.78
Structursl Colunms |Clark Dietrich SFIA-S- Columer 6008 162-68(50) 333% s 920 s 4981 s 1826 s %9%0|§ 989§ 989 |8 495|$ 123.63
|Structural Colurmns |Clark Dictrich- SFIA-S-Columer 6005 162-68(50) 333% s 920 s 5096 $ 1826 s 10019[ § 1012 $ 1012 | $ 5068 126.48
SFIA-S-Column: 6008162-68(50) 333% s 920 s nz $ 1826 s 11s1| s 1415 § 1415[§ 708§ 176.89
Structural Colunns |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% s 920 s 7242 s 1826 s 379[ 8 1438 § 1438 | § 7.19[§ 179.74
Structural Colums |Clark Dictrch- SFIA-S- Colommr 6005162-68(50) 333% s 920 s 7357 s 1826 s 14607| § 1461 | § 1461 | $ 730[$ 182.59
Structural Colums |ClarkDictrich- SFIA-S-Columi 6005 162-68(50) 333% s 07 s 416823 s 197 s 768922| § 76892 $ 76392 | 38446 | $ 9.611.53
Is—-micm- |Clark Dictrich- SFIA-S- Columiz 6005162-68(50) 333% s 107 B 129821 s 197m s 239484) § 239.48 | § 239.48 | § 119.74 | § 2,993.55
| Structural Colurmns |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% P ) s 5442 s un s oms2|s 9245 ' § 9245 $ 4623 | $ 1,155.66
Etmmm- | Clark Dictrich- SFIA-S-Columx 6008162-68(50) 333% s 1799 $ 26157 $ 3L.712 s 466227| § 46623 ' $ 46623 | $ 233.11 | $ 5.827.84
Structural Colunns |ClarkDictrich- SFIA-S-Columi 6005 162-68(50) 333% s 179 s 265.71 s an s 46854 § 4685 | $ 4685 | $ 2438 585.68
Structural Colms |Clark Dictrich- SFIA-S- Columiz 6005162-68(50) 333% s 179 s 26633 s am s 10953 § 4695 ' $ 4695 | $ 2348 | $ 58691
Structural Colms |Clark Dictrich- SFIA-S- Columer 600S162-68(50) 333% s 179 s 26652 s an s 16986 | § 4699 ' $ 469§ 2498 58733
|Structural Colunms |Clask Dictrich- SFIA-S- Colum: 6005162-68(50) 333% $ 1799 $ 53600 $ 3172 $ 94501| § 9450 § 94.50 | $ 4725 |$ 1,181.26
Structural Colums |Clark Dictrich SFIA-S-Columer 6008 162-68(50) 333% s 179 s 26070 s am s 47548| § 4755 | $ 4155 |$ 23778 594.35
Structural Colms |Clark Dictrich- SFIA-S- Columiz 6005162-68(50) 333% s 179 s 27008 s nm s 47614 § 4761 | § 4761 $ 2381 595.18
Structural Colms |Clark Dictrich- SFIA-S- Columez 600S162-68(50) 333% s 179 s 26 s am s 1ma|s 4824 § 4824 § 2412 § 603.02
Structursl Colunns |Clark Dictrich- SFIA-S- Columer 6008 162-68(50) 333% s 7% s 27439 s um s 18374 § 4837 48378 24198 604.67
Structural Colums |Clark Dictrich SFIA-S- Columer 6008 162-68(50) 333% s 179 s 28751 s am s 50687| § 50.69 | $ 50.69 | $ 2534 $ 633.59
Structural Colunmns |ClaskDictrich- SFIA-S-Columix 6008 162-68(50) 333% ) s 29088 ) s sl s 5128 | § 5128 (8 2564 |8 641.02
| Structural Colums |Clask Dictrich- SFIA-S- Colum: 6008162-68(50) 333% s 1799 s 29295 $ 3172 $ 51645 § 5165 $ 51.65|$ 2582 | $ 645.56
Structural Colunns |Clark Dictrich SFIA-S- Columer 6008 162-68(50) 333% s 7% s 20126 s nm s 51876] § 5188 | § 51.88 | § 2594 $ 648.46
Structural Colums |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% s 179 s 29519 P s s042| § 5204 | § 5204 | $ 2602 |$ 650.52
Dietrich- SFIA-S-+ 68(50) 333% $ 1799 $ 296.69 $ 3172 s 52306 § 5231 § 52318 2615 | $ 653.83
Structural Coluns |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% s 7% s 29726 s um s 52405] § 52418 52418 2620 | § 655.06
Structursl Colunms |Clark Dietrich SFIA-S- Columer 6008 162-68(50) 333% s 17% s 29913 s nm s 52736| § 5274 | § 5274| $ 2637 $ 659.19
Structural Colums |ClarkDictrich- SFIA-S- Columix 6005 162-68(50) 333% s 179 s 29951 P s s2802| § 5280 | § 52.80 | § 2640 | $ 660.02
ich-SFIA-S 68(50) 333% s 1799 s 30138 $ 3172 $ 531321 § 5313 | § 5313 | § 26.57 | $ 664.15
Structural Colunns |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 33.3% s 7% s 30175 s nn s 53198] § 5320 | § 53208 2660 | § 66498
Structural Colums |Clark Dictrich- SFIA-S- Colummr 6005162-68(50) 333% s 1% s 303.63 s am s 53529| § 53.53 | § 53.53 | $ 2676 | § 669.11
Structural Colunns |ClarkDictrich- SFIA-S-Columer 6005 162-68(50) 333% s 1% s 30382 s an s s3562| § 53.56 | § 53.56 | § 2678 | $ 669.52
Structural Colms |Clark Dictrich- SFIA-S- Columir 6005162-68(50) 333% s 179 B 30588 s am s 53925] § 5393 | § 5393 |8 2696 | $ 674.06
| Structural Colurmns |ClarkDictrich- SFIA-S- Columir 6005 162-68(50) 333% s 1% s 30607 s um s 53958] § 53.96 | § 53.96 | § 2698 | § 674.48
| Structural Columns | Clark Dictrich- SFIA-S- Colum 6005162-68(50) 333% s 1799 $ 61625 $ 3L.72 s 108643 | § 10864 $ 10864 | $ 5432 | % 1358.04
|§-m-|atnu |Clark Dictrich- SFIA-S- Columer 6008 162-68(50) 333% s 179 s 62038 s nn s 109370| § 10937 | § 10937 | § 54.69 | $ 1,367.13
|structral Coars |Clark Dictrich- SFIA-S- Columir 6005 162-68(50) 333% s 179 s 93787 s nm s 165344 | § 16534 | § 16534 | § 82.67|$ 2,066.80
s 19,363.25 s 34,951.92
[structural Colurrrs [iss 333% s x790 | $ 49580 s 586§ s 69.17 | § 69.17 | $ 34598 864.65
| structursd Colurmns |iss 333% s 24790 $ 49580 s 34586 § 2| 69.17 | § 69.17 | § 59| $64.65
s 991.60 $ 1,383.45
[Structural Colunms Hss ok 333% s x790|$ 74370 | 3 - s s 866320(s 34586 | § 103758] § 103.76  § 103.76 | § 5188 | § 1,296.98
Structural Coluns 1SS on-Cokmm 333% s 247908 24790 $ - s s 866320(s 34586 | $ 34586 § 3459 $ 3459 1729 [ 8 43233
Structursl Coluns 1SS don- Colme 333% s £790 (s 49550 | $ - s - s 8663203 586 | $ on|s 69.17 | § 69.17 | § 34598 864.65
Structural Colums [HSS-Hollow Structural Section- Cokum HSSAXAX1/4 33.3% s 4790 24790 |3 - s $ 8663203 34586 | $ 34586 § 3459 | § 3459 17298 43233
Structural Colunms [1ss don-Cokmr 333% s x790|s 74370 | $ - s s 86630|s 586 | $ 103758] § 103.76 | § 103.76 | § 5188 | § 1,296.98
$ 2,479.01 s 3,458.62
[Structural Colunms Juss ion-Cokmme 333% s 40650 | $ 81301 |3 - $ s 866320|s 51180|$ 102359] § 10236 | 10236 | § 5118 |§ 1279.49
s 813.01 $ 1,023.59
S 23,646.87 $ 40,817.57 S 51,021.96
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Material Takeoff RSMeans

2011
Material Cost Total Cost
Material: Volume
Category Family and Type Malerial: Name Material: Area SF CF Material: Unit weight | Length () | Length (in) | Couni | Cost!CY | Cost8Y = CostLF | CesUTen Cost/Count Cast CosVCY | CostSY  CostLF  CostTon Cost/Count Cast
i W Shapes: W12326 Steel ASTM A9 248F 031 CF 490,00 A 6 13 1 s azm s a1 20000 s eas s 43138 §
W Shupes: w1226 Steel ASTM A9 wsk 0s2CF 5000 10 3z 1 s azm s 003 |5 32833 s sess 3 ss0s |3
[straural Fram W Shupes w1326 Steel ASTM A992 140 sF 180 CF 450,00 0 1 6 2 3 nw s 109300 |5 56000 s a8 3 10500 | 3
[ stz Framang W Stpes WI2X06 Stesd ASTM A992 146 5F BB CF 450,00 B 18 0875 2 3 nw s 109300 | 5 51831 s 368 3 109500 | 3
[structral Framing W Stapes: W1 2306 Stecd ASTM A992 187 SF 241 CF 490,00 B n 2125 2 3 nw s 109300 167 [T 3 109300 | $
[Structral Framing W Stapes: W1 2326 Steel ASTM A92 91SF 125CF 490,00 b ) 0s 1 T s 109300 | 76933 s 685 s 109500] $
i W Shapes: W123026 Steel ASTM A90Z 303 SF 390 CF 490,00 A 2 ] 3 s 2w s 103300 § 50000 s 36as s 105300 | $
K -scrcs Bt Jokt-Angde Web 10K 1 0z 90 18 03125 7 3 395 600000 s 0343 s 1915 eowm s
[Stratral Framng: K -scres B Jokt-Angle Web 10K1 015 90 10 69625 7 3 385 60000 s 8 s 1315 esem 3
[Structal Framing K -scries Bar Jat-Argle Web 10K1 035 90 16 10875 n 3 385 60000 s s93.24 5 1915 osem s
[Structral Framing K-scres Bar Jois-Angle Weh 10K1 023 490 15 10125 n 3 319(5 650000 s 555,96 5 1915 o s
Total 937 S 12.07 CK 12 s 5,768.90 3 13,024.24
Grand Total 1909 SF 14.93 CF 56 s 5,768.90 s 13,024.24
Material Cost Total Cost §  43,649.66
Material Takeoff RSMeans
2021 Conversion
Material Cost Total Cost Total Project cost
General Contractors
Overbead and Profit | Conlingency (5%- | Administrative Fees
Fai and Type Material: Name Inflation Cost/CY _ CostSY | CostLF CostTon Cost/Count Cost Cost/CY | CostSY | CosULF CostTon Cost (5%-10%9) 10%) (3%-5%) Total Cost
W Shapes WI2X26 Stocl ASTM A992 338% s wm|s - s 50305 |5 mes|s - s awas - s ] sz § 3143 |8 3143 | 5 15728 392.90
W Shapes: W1226 Stccl ASTM A%92 335% s @S - s Th146 |5 439315 - s d4o31s - s s 50589 | § 5059 | S 50.59 |5 25298 632.37
W Shapes W12X26 Steel ASTM A992 318% $  4282(S - s 146243 8 74928 | PR TRE) 3 s 172569 | § 17257 |8 17257 | 8 8628 | § 2,157.11
W Slapes W12X26 Steel ASTM A992 3% s wm(s - s 146243 |8 T s s s - s ] 1218 [ 3 17822 [ 5 17822 | § 811§ 220773
W Shapes: W12X26 Stocl ASTM A%92 335% s @S - s 146243 | § 90235 |8 - s 49318 - Is s 228551 § 22855 ]S 2855 § 1428 [ § 285688
W Shapes W12X26 Sicel ASTM A992 318% s mm|3 - s 146243 3 102937 | 3 - s 49313 - s s LIBS38 | § 11854 | § 11854 | § 59278 1L481.73
W Shapes W12X26 Steel ASTM A992 318% i oS - |5 140891 § 107040 | 5 s 4931 |8 - |5 140891 ' § 360750 | % 369.79 | § 36979 8 184.89 | § 4,622.37
K-serics Bar Joit-Angle Web 10K1 338 s am|s  somoo[s - s Eran - s 0|5 Bo2soo[s - s 133855 | § 133.85 | § 13385 | § 66.93 | § 1,673.18
K-serics Har Joist-Angke Web 10K1 335% s am|s  wesnon|s -5 313875 - S 1058|5  B6oT00[S - s T § T8 | S TIR3 |5 3891 97285
K- series Bar Joid-Argke Web 10K1 35% s azi|s  mesion|s s 79376 |5 S 0|5 wesioo[s - s 196822 | § 19682 | § 19682 5 9841 | § 246027
K-serics Bar Jois-Angle Web 10K1 31% s azi|s  sesion|s - s e - s s wevioo[s - s 130525 18445 | § 18445 8 2nls 2,305.65
3 7,718.78 3 17,426.43 s 21,783.03
s 7.718.78 $ 17.426.43
Material Cost $ 31,365.66 Total Cost $ 171,027.06 Total Project Cost $ 213,783.82
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Material Takeoff - Towa DOT awarded confract unit prices. 2019 RSMeans, and 2019 National Construction Estimator

Material Cost Total Cost Total per item
Material MaterialLength LF ~ Material Area. SF Material Volume. CY $LF $/SF $/CY $/Each $/LF $/SF $/CY $/Each
Earthwork
Cut 425 343 14577.5
Fill 860 41.21 35440.6
Grading 5000 2021 2021
Clearning and Grubbing 5000) 5000
Pavement
5" PCC Pavement 3500 1.9 6.34 22190
Base Material 3500 1.56 1.56 5460
PCC Sidewalk 370 5.55 2053.5
Utilities
6" Water Line 73 47.5 60.25 4398.25
Electric Line 75 13.31 998.25
Erosion Control
Silt Fence 210 1.56 327.6
Erosion Control B lanket 500 500
$ 93.000
Camp Couragous - Cultural Education Center Engineering Cost
UIS Engine ering, Inc
Budget Summary
L. Multiplier for
Task Descript Houwrs |Howrly Sala Total
ask D escription ours ourly Salary Overhead and Profi a

Site Visits 25 30 3 $ 2.250

Proposal Report and Presentation 35 30 3 $ 3.150 | Cost Item Cost

Collecting existing data 20 30 3 $ 1.800 -

Development of articultural design 50 30 3 $ 4.500 Site 5 96' oco

Completing structural analysis 50 30 3 $ 4500 | paterial s 288,000

Development of site design 50 30 3 $ 4,500

Preparation of Prelimiary Plan Sheets 50 30 3 $ 4.500 Structural s' 171,200

Preparation of Final Design Plan Sheets 50 30 3 $ 4.500 s, 560,000

Design Presentation 35 30 3 $ 3.150

Design Report 50 30 3 s as00 | Contengency 10%

Presentation to client 8 30 3 $ 720 | Owerbhiead and Profit 10%

Administrative Fees 5%

Total Billable Hours 423

Cost per hour $ 90.0r -

Total Cost s 38070 || Total Project Cost 5 700,000
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Appendix E —Structural Calculations

CEC Preliminary Load Calculations

Summary

Wingr ™= 49.115 psf
Wereenkoor:= 82.715 psf
WinofDrifidrea = 16.715 psf
Wioor = 168.4 psf

Wy aiiping = 13.128 psf

Dead Loads:

Roof Framing SDL.:

WinetalRoof ™= 3psf

WaaterproofingMem = 0.7 psf

“,J'dgecifn.mﬂ'an'on =0.75 .Ps.f

Wospi=3 psf

Wggp #= 4 psf

WivoodFurringSusSys *= 2.5 psf

WertensiveGreenRoof = 28 psf

WroofSDL = WinetalRoof + WyaterproofingMem + Wrigidisulation + W0SB + Winep + WaoodFurringsussys = 13.95 psf
WinofSDLGreenRoof*= WroofSDL + WextensiveGreenRoor = 41 95 psf

Floor SDL:

WywodFloorin I3 =4 P-s:f

H,.\'ufgﬂ vor = 3 P S.f

1"'I’:,I']'rmrS'DL = “,lmudFFuﬂn'ng + “'I.\.'ubﬂuur =7 .P‘Sf

Live Loads:

u,LRrN;f:z 20 .Psf
Wi Floar = 100 Ps.f
“’LD&E* = 1{)0 Psf

Snow Loads:

(1) From Table 1.5-1 establish risk category for the structure.
Risk Category 11

(11) From Table 1.5-2 determine importance factor for snow loading, Is
1,:=1.00

(1ii) Determine ground snow load pg from maps in Figure 7.2-1 and Table 7.2-1, ..., 7.2-8. Also Table C7.2-1
contains numerical values of pg (2% annual probability) for selected US cities.
_pg =25

(iv) Use Section 26.7.2 and photographs in Figure C26.7-5 and 6 to establish surface roughness category for the
site of the structure.



Surface Roughness B

(v} Use Table 7.3-1 to determine exposure factor Ce based on the surface roughness category and wind exposure.

== 1.0 (partially exposed)

(i) Use Table 7.3-2 to determine thermal factor Ct based on the thermal conditions of the structure,

C,=10

{vii) Determine uniform snow load for flat roofs. pf= 0.7 Ce Ct Is pg

pr=0.TCor Cyolopy=11.5

{viii) For roofs with slopes less than 13°, the uniformly distributed load on the roof is as follows.

ps = Max[pf, Is Min{pg. 20

{1x) For roofs with slopes greater than 15° the uniform snow load is determined on the horizontal projection of the

roof surface as follows. ps = Cs pf
sloped roof (balanced) snow load, in Ibfi2

pitch = % slope = atan (pitch) - 180 _ 4 764
T
Coi=1

Sloped roof (balanced) snow load (psf):
py=max (pe [« min (p, . 20)} =20

Unbalanced Snow Load:
16 ft width of unbalanced snow load onto lower roofl
y=0.13-p,+14=17.25
P.E '&r:
JI,,::—: 1.159 .ﬁr:: 10+ by =11.159 Iﬁ—:Ei_l.‘iQS
¥ b

= 0.2 drift load required
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o T T . L S
L I /y> 600 ft, use equation

0 20 40 60 80 100
Pg Ground Snow Load (Ib/?)

7";_ =(043 Y1, p, +10)-15

lul.murd = 46.83
P

Pateeward ™= Ratecwarg* 1 =34.5
I Windward *— 20.667

h,,,,w,,,,,,,:%- 1.5=1.125

b= m8X (A cepard s hdninm,d) =2 wi=(4:-hy) fi=8 ft
Pareowant =Hg+y=34.5

Summary of Snow Load:

Wonow =20 psf (=p_s)

(:’Ai;s)

WenowDrifidrea *= Winow + (17.25 psf) =37.25 psf for w:=8 ft

=17.25 (convert tnangular drift load to uniform)

Wind Loading:
(1) From Table 1.5-1 establish risk category for the structure.
Risk Category: 11

(11) From the wind hazard maps given in Section 26.5 determine wind speed V for the location

of the structure.
}:=106 mph

(1i1) Use Sections 26.7.2, 26.7.3, and photographs in Figure C26.7-5 and 6 to establish wind
exposure category for the site of the structure.

Surface Roughness B: "Urban and suburban areas. wooded areas, or other terrain with numerous, closely spaced
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obstructions that have the size of single-family dwellings or larger.”

Exposure B: "For buildings or other structures with a mean roof height less than or equal to 30 ft (9.1 m),
Exposure B shall apply where the ground surface roughness, as defined by Surface Roughness B, prevails in the
upwind direction for a distance greater than 1,500 ft (457 m)." -See figure C26.7-1

{iv) From Table 26.6-1 determine the wind directionality factor Kd.
K, =085

{v) From Figure 26.8-1 determine the topographic factor Kzt for the site of the structure.
K., =10

(vi) From Table 26.9-1 determine the ground elevation factor Ke.
z,+= 1200
K, z= 705 - 0 957

{vii) From the structure plan dimensions compute ratio L/B where B = dimension
perpendicular to wind direction; L = dimension along the wind direction. Determine mean
height of the roof h and compute ratio h/L.

Bpy=63.5 (wind parallel to the E-W)

Lpyi=45.75

By o:=45.75 (wind parallel to the N-5)

Lyg:=63.5

B is always the face perpendicular to the wind loading.

(viii) From Table 26.10-1 determine the wind velocity pressure coefficients Kz for all height (z)
values needed for the structure. Use linear interpolation to determine Kz coefficient for the
mean height h of the roof. This value of the coefficient is called Kh.

a=7.0

z,+= 1200 (ft) (Table 26.11-1, Exposure B)
=15

Zpt= 18.5

o= I 1695

For 15 <z<zg

“E

x.::z.m-[:”] =0.575

Forz= 15"

K,:=201. [:*] =0.593
%y
{ix) Compute wind velocity pressure coefficient for each Kz value and for the coefficient Kh.
g =000256-K_«K_- K« K_- 17" =13.454
g, :=0.00256 K, « K_+ K« K_+ 1" = 13885

{x) Determine the wind gust factor G based on equations given in Section 26.11.
"The gust-effect factor for a rigid building or other structure is permitted to be taken as 0.85."
G:=0.85



(xi) From Figure 26.13-1 determine the internal pressure coefficient GCpi for the structure.

GC,=0.18 (+/)
Wind Pressures for the Main Force Resisting System (Directional Procedure):

Wall pressure coefficients:

Lo Lo
o7z M o138
EW B.\'S
Comindseardiiit = 0.8
Coteevaramanew=—0.5
Ctenanraiis = %. (~0.3——0.5) +—0.5=—0422

Cpi'r'dﬂml’f:: =0.7

Roof pressure coefficients:

WL= " —0366 hL=—"—0264
LEF:I" L.'I..'!-

=4.764

pitch:= 11—2 slape := atan {pirch) - 180
4

B o= 4764
Wind direction normal and parallel to ridge:
ZE 0366 —=0.264

LEIF' L.'h'.s’
WL < 0.5 for E/W and N/S

sec L0 to W2 Copomecr 1= 0.9 Cppagmaey 2= —0.18
sec Th2tohr Copopmeer = =09 Copogpiecs 2 =—0.18
sect Bhto2h Copoyecs 1=—035  Copagpiecs 2=—0.18
sec & =2 Copoppecy =03 Copogecs 2= —0.18

Windward Wall Pressures:

o era——— A E Cpmmwn:ﬂf— g {G":-'p;} =6.727
Prindward WallNeg *= §-* - Cpmmwaw"' G- {:C'Cp;} =11571

Leeward Wall Pressures:

EW:
PlecwardWallEwros = G~ 7 * CpLHuurd'lF'ﬂHEF:l'_ Gp* (chr‘} =—8.401
Pleeward WallEWNeg = 95 * G- Cpunmrdﬂ;zﬂfu"l' G (chr'} =—3.402

N/S:
Pleewandwatinsror =9 G+ Cplmw#ﬂir”.‘n’.&'_ q* (chf} =—T7485
PleewardWalivsveg =T * G Cplmw&lir”.'n'h' + e (GCpr')' =-2.486

Sidewall Pressures:

Pridewattpos = @n* G * Cosidewan — qn* (chf} =-10.761
Pridewaliveg = T * G- C_m.,\gwm T+ (Gfr,f) =-5.762

25



Wind Roof Pressures (Normal and parallel to ridge):
sec 1: 0 to h/2:

sec 1 1:

Proafsect 1ros =G0 * O Copoagsect 1— 90" {_.{" }=—13 122
Proafsect_ineg ™= 9i* O * Copoopsect 1+ 90" {.rf' }=—‘S 123
sec 1_2:

Proafsect 2005 =G * O Copoafsect 2~ G %f% —4.624
me;_zm==¥a‘ﬁ*fm;_3+qk GC_ ) =0.375
sec 2: h/2 to h:

sec 2 It

Proofiec? 170 = 5 * O Copouecs 1= Gn* %GCP,%:—IE.IEE
Proofiecs ivew = G0 * O Cppoogiecs 1+ g (G0} =—8.123
sec 2

Proofiec? 270 = 5 * O ¢ Copoiees 2= Gi* {rfp.} =—4.624
Proafsec? 2neg ™= @1 * G+ Cppoagiecz 27+ G+ {GC,} =0.375
sec: 3: hto 2h:

sec 3 It

GCP‘} =—8.401
{C'Cpa} =-3.402
GCP‘} =—4.624
{C'Cpa} =0.375

ProafSeci 1Pos = Th* G- Cpﬂuql'&wi’_f gt

Proafsecs_ineg = 9i* O * Copoopsecs 1+ 90"
sec3 2

ProafSeci 2o = Th* G- Cpﬂuql'&wi’__?_ gt

Proafsecs 2veg = 9i* O * Copoogsecs 2+ qn*
sec 4: =2h:
SeC 4_1:

sec 4 2
Proofiecs 200 = 05 * O Copoiocy 2~ Gi* G("P,%: —id.624
Proofiecs ew =05 * O Copoagiocs 27+ 5+ (00

Met Wind Pressures:

Wall E/W:
ProaltNetEWPas = PurindwardWaltPos — PleewardWaliwpos = 13.128
PuaitheEWNeg = PruindwardWaliNex — Plecward Wl EWNeg = 14.973

Wall MN/S:
PrealiNetNsPos ™= PrwindvardWaltPos — PleewardWaitvsros = 14.212
PraltieNiNeg ™= PrvinduwardWaliNeg — Pleeward WallNSNeg = 14.057

Sidewall:
Pridewatipos = —10.761
Pridewalieg = —3-762

Roof (wind normal and parallel to ridge):
From 0 to h/2:

Proofiect ipee=—13.122  pmey spo,=—4.624
ProafSect_iNeg = —5-123 Proafsect 2teg = 0-375

From h/2 to h:
Proofsec? tros =—13.122 P s opp,=—4.624
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Proafiec?_iney=—8.123 Proafsecs 2neg = 0375

From h to 2h:
Proaftec3_1Pos=—8.401 ProofSecs 2pas = —4.624
Progfeci_iNeg =342 Progpecs 2ngg=0375

For =2h:
Proafsecs_iros=—0.04 Proofsecs 0= —4.624
Proafsecs_ney=—1.041 Proafsecs neg = 0375

Maximum Net Wall Wind Pressure:
Woaltiting = 15.128 psf

Maximum Positive Roof Wind Pressure:
Wyt ™= 0.375 psf

Load Combinations:

Factored Roof Load:

Wongz = 1.2 Wpmny + 1.6« Wy, =48.74 psf

Wi 7= L2« Weppy + L6« (Wepn) + 10« (Weing) =49.115 psf

Wongrr = 1.2 W mp + 1.0 tu}mﬁﬁm.:} +1.0- {'\wlhq-} +0.5- l:um:} =47.115 psf
W= AN (wmﬂ +Wengri s wmq”) =49.115 psf

Factored Roof Load with Green Roof:

W = 1.2 e W nny Grenitonrt 1.6 Wega,=82.34 psf

Wings = 1.2« W sny Greenstonr+ 16+ {w_,m.} + 1.0 {umm) =82715 psf

Wty = 1.2 Wnoeny Greentaor+ 1:0 (Weagring) + 1.0 + (Wigagg) +0.5+ (Wopgye) =B80.715 psf
W fogr = INAX (wmq?,wmqﬁ,“}wﬂ) =82.715 psf

Factored Roof Load for Drift Area:

Wonaz = L2 oW omny + L6« Wy o =48.74 psf

W = L.2e W mn, + 1.6+ {w_,m.ﬂn‘,um]l + 1.0- {wmfp}w:} =T76.715 psf

Weaatyr = 1.2« Wenggpy + 1.0« (Wenping) + 1.0+ (Wegaor} +0.5  (Wenowdrigttrea) = 55.74 psf
WioDriftdrea 7= TAX (Wi s Wings s Wenggg) = 76.715 psf

Factored Floor Load:
Witgar = 1.2« Wapeeny + 16« Wy g = 168.4 psf

Deflection load combinations:

WsTDeflection = Wrnafsor + Wegaer = 33.93 psf

W ringftection = Wingmng + 0.3 « Wy g =23.95 psf

Wy TefectionGR “= WrooSi GreenRoor T WiRoo = 61.95 psf
“‘LTDq?mr'mCr'R:: “Irmfwifircnnﬂmj'+ .5« “"‘.Ll'im‘f': 51.95 P‘Tf

Summary (use for structural calculations):
Wiy =49.115 psf

Woenftogr= 82.715 psf

Winarifidres = 10:115 psf

Wigar = 168.4 psf

W onwing = 13.128 psf
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CEC Member Sizing

Summary:

Roof Beam Size: W121x26

Main Building Columns: HSS 4x4x1/2
Viewing Area Columns: HSS 3x3x3/8

South Viewing Area Floor Beam Size: W12x26
Steel Pier Size: HSS 6x6x5/8

Factored Loading:
W= 49.115 psf Wigr 1= 168.4 psf
Wypgper = 13.95 psf Wi =20 psf

WonafSTDeflection = Wingfit T Wragar = 33.95 psf
Wl Theflection ™= Wengid + 0.5 « Wy =23.95 psf

Column Lengths:

L :=17.7083 fi Ly=L,; Ly=1L,
L,=17.083 fi

Ls:=16.625 fi Ly=L;

L=155ft

L= 151667 fi Ly=L, Liygi=Ly
L,:=9.25 fi Liyy=Ly Lyy=Ly

Roof metal deck self-weight (22 gauge):

Womineck = 1.6 psf

Roof truss loading:

L ciionfinus: -= 16.906 fi L iR = 15.8437 fi

ti=4 ft =2 ft
h'm'.!f.l'mu = {h'maj"l" “‘mlmrk} lp= 202 .86 F.ff

WeritiaafTiuss = {Wroaf T Wrnafeck) * Toiee = 101.43 plf

Lyys=Ly

LJ:Ian,I'TnLr.r"= 18.05 fi
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L

Potiran™ ““’""’""T"";"""""”"‘“ = 1.715 kip
P = L"'"”"”’T"‘;"""""”"'“ = 1.607 kip
Pytres™= L':‘"""”"‘;""""’”""’ = 1.831 kip
Pttt ™= L“’"”""’"‘“z' Wewtooftruss _ 857 kip
P exbesttrus ™= L ’7"“’2' MexRooftruss _ (.804 kip
P o B ;"'“‘*""”"“‘ =0.915 kip

Serviceability loading for short-term and long-term deflection:

WiooTrussST = (Wrooss tcction + Wooyeck) * 15 = 142.2 plf

»

WersRoof ressST'= (WroofSTheftection + WroofDeck) * b= T1.1 plf
WooofTrusst T 5= (wmaﬁ_ TDeflection T W,..,,D“*) -1, =102.2 plf

"'alﬂmﬂ’anT:z (“'mq{LTD;ﬂmm g “”W]D‘d) lppy= 51.1 p’f

Short-Term Loading:

Py = = roof ST, _ 1,202 ki

P etTrsssT= L“ummﬁmnz. ¥ gty =1.126 kip

B st L“‘"“”’"“z' WrooftnesST _ 1 283 kip

P octastTrusesT ™= Lo s .ZWMRM"“’ST =0.601 kip
P exthesitrusssT = Loettoetes ;“'mnmﬂ ST —0.563 kip
P eiatrusesT = Lycarooftruss ';"mkoq'""“” =0.642 kip
Long-Term Loading:

Pesitrussir= mewﬂm‘z‘ Voot _ 0,864 kip
PopesttnesstTi= memﬂmz. gLy =0.81 kip
Pratnasr= Lttt Wrooftsair =0.922 kip
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P

Emﬂ_ﬂmﬁmﬂ * hlﬂrﬂﬂqﬂ'm'isf_? =432 "I'.P

extEm T LT 7= 3
L W
Peatbess = = 0405 kip
X Ly moofiruss * WestRoofTrusstT .
Pty = 2 =0.461 kip

East Beam and Center Beam:

Mygrpos =184 ftokip My =232 fiokip Vi :=5.5175 kip

R =3.9045 kip B, = 10,9850 kip R, =2.1995 kip
Oy = 0.1732 in b ri=0.1245 in
Bending moment check:
WI2x26 L j,0:=372 in’ F,=50 ksi =09 é,:=0.9 E,:=29000 ksi
JwP:: z’-"l‘—’ﬁ * E" =153 ﬁ.kip ¢|‘.~‘ ‘i"fp =139.5 ﬁ' "":P 'Mu = mat.‘nk'gzzlz .ﬂ‘ -ﬁfp
M
DRy = L =0.166
b g
Check for shear:
' ; . . h E,
he=]10+ 0 in=10.125 in 1,=023 in 244022 - 7.45. ing_w
:H' ¥

Mo web instability.

A, =hei,=2.329 in® V,=V,.=5518 kip
Vyi=0.6+F, A, =69.863 kip §,+ V,=62.876 kip
v,
DCR, = =0.088
[

Deflection check:

5= 231412 in — 1157 inm

240
West Beam:
M epes =123 ft« kip Mooy = 17.2 fit« kip V_..:=4.8740 kip
Rhmsr:: ﬂ'j 135 “":P R:-‘u'ﬂi = 3'3 T34 'kf.p ijc.'rr = 3969 k':P RJ’nm = I-j I TE k!:ﬂ
Opaesy="0.115 in Gppaeg 7= 0.08273 in
M, =] marNeg = 17.2 fi-kip

M

DCRy = T =0.123

¢h " 'H_p
Check for shear:

V=V =4874 kip
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v

v
DCR, = "’ =0.078

¢|‘ bl n

Deflection check:

_24-12in _
240

o :

1.2 in
North Viewing Area Beam:

M, o= 124 ft- kip Mg =23.6 ft- kip V,wi=5.7108 kip
R vy =5.7108 kip Rypores = 52742 kip
Opaesr=0.09613 in O et 7= 0.06909 in

M, =M ey =23.6 fi - kip

DCR, = M, =0.169

¢b°Mp

Check for shear:

V=V =5.711 kip

'
DCR,=—"_=0.091

v n

Deflection check:

gop 2512 in

a

=0.625 in

Column Sizing:

Main Building Columns:

Design for maximum loading: HSS 4x4x0.5

Li=L,=16625ft  P,:=R,.,=10.985 kip

$.:=0.85 K:=08 =141 in A=6.02 in’ L.=K-L=133ft
i ”:'E; =(2234-10") psi F=F,
)
F:=if %gz.zs =(1.959-10*) psi

<

(o.sssl :: )) -F,

¥

else if i> 225

¢

|| 0.877-F.



¢ Py =085+F, -4, =100.262 kip P, =10.985 kip

PH
DCR, =—"=0.11

14

n

Viewing Area Columns:

Design for maximum loading: HSS 3x3x3/8
Li=L,=925ft Po=R, .=5T11 kip
¢ =085 K:=0.65 o= 1.06 in A4,:=339 in*
2
-E
Fom— 20— (6.178+10") psi F.=F,,
L.\
rJ.'
. Fy oo
F_=if F_-f_: 2.25 =(3.563.10") psi

{ [ )
[D.ﬁigl e)).k,
F,
else if 2 »2.25
Ff
H 0.877-F,
4P, =085 F, A = 102676 kip P,=5.711 kip

Ly
DCR, ==——=10.056

(3

Viewing Area South Floor Beam Size:

Lyt tinartv = 105 ft =4 fi fppn =2 ft w.i= 150 pcf

Wolah = W b, = 75 psf

WA Flar Tss “= {“'.r:.ra + “'ﬂanr} 1, =973.6 plf
WitFloar Trussxt °= (Wslah + Wilaar) * T = 486.8 plf
Wt Fimar Trus Sl Wieigh = 4.6 plf

_ LycaFtonrTruss * {“‘r'.u'faarrnm + “'::Jm.:rrm-r.s'..-grlrmgﬁr}

L=K-L=6013 ft

Lg =6 i

P artonrTruss = 5 =5.136 kip
Pt e = VAFlpar Truss {“ r.dﬂnar]"m;hi—'—“HHnarTmr.Hﬁ'Fﬂghr} —2.58 kip

M e =349 [« kip M ey = 6.2 ft+ kip Vo= 16,032 kip
R = 16.032 kip Ry = 14807 kip

Bending Moment Check:
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J'IJI_IJ: = hiH.2 ﬁ .Hp

A4 e Ve

M,
DCR, = =0475

b
Check for shear:

Vyi= Vo= 16,032 kip

Vv
DCR,:==—" =255
¢l'. I)ﬂ'
Serviceability Check:
W= psf
Wit #= Wagp + Wean = 82 psf
Wior = 100 psf
WilsorSTDeflection *= Wloaral T Wiioary = 182 psf

Wit Theflection = Wiipars + 0.5 « Wgoprq = 132 psf

LycarisarTruss * Wioarstieftecion * I & WrdFioor TrussSetiteighi) =3.846 kip

Eﬂ'ﬂcﬂ«rﬁm = 5
Pt = Lyt toar Truss * {“.IﬂﬂnrhTﬂq'IMrmnz bt + Wi Floor TrussSelWeight) =1.935 kip
Py thefecsion = Ly artonrtruss * {“:fborf_mcﬂ«ré;n iyt “'a:lﬁmrmuwmfgm} —2.796 kip
A LycaFtoarTruss * {u}mf_mcﬁm.:g,; *lppm + Wa:inmrrmmwmfw} — 141 kip
sy = 0.2881 in Gaer:=0.2095 in
Deflection check:
5 = 25«12 in —0.625 in
Steel Pier Size:
HSS 6u6x5/8
LJ'J.IET:: Q.5 _p& L_mu.l.ﬂ-ﬂonr&m.m':: 25 ﬁ LEJI'I'.{EMN == 18.052 ﬁ
Weotumnt3 = 12.17 plf Wyapzgi= 26 plf
L Lo
Foi= Ryt R i + EL.U . w:dum”) + (“'13.:35 ‘@ + | Wpaeas -%} =22.415 kip
¢ =085 K=10.65 re=217 in A=117 in’ L =K-L=6013ft
a’ -E, 5 .
F = =(2.589.10° ) psi F,=F,,

ol
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. F WY
Fo=if <225 =(4.612-10*) psi

F, ‘i
[o.ﬁss["- f] “F,
F,
else if —L>2.25
F,

H 0.877-F.

$.P, =085+ F, +4,=458.639 kip

DCR_ = L =10.049

e

Ll

Foundation Design Loads:
Wirgiaes 1= 42.30 plf

P,=22.415 kip

E—— (“'Hmim‘ L_mr} =22.817 kip
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East Beam and Center Beam:

Loading:

Bending Moment:

Shear:
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Short-Term Deflection:
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Short-Term Deflection:
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Long-Term Deflection:
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North and South Viewing Area Beams:
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South Viewing Area Floor Beam:

Bending Moment:
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Short-Term Deflection:

Long-Term Deflection:
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CEC Foundation Design
Summary:

Picr Square Foundation: B = 3" t_f=8" t_stcm = 8", }_f- 3.5
Continuous Foundation: B=3", ¢ f=8",t stem =8§", D _f=3.5

Soil Data:
From Web Soil Survey:

H1 -0 1 5 inchas: taam Design for bedrock (Limestone)

HZ - 8 o Binches: kaam
H3 - 8o 14 inches: silty clay loam
M4 - 14 g 18 inches; bedrack

1BC:
TARLF il ¥ PRESLMP TAS LOAD-GE ARG VAL LR S
LA F MATERALT mw::'ﬂ _‘-‘"“-"‘:’ “"‘-“:: _"“l,,,v
1 Crsilies bedunt a0 [F) [ —
T Sevirmn p e bk, mah [ =0 [ =
1 Baredy vl dmi vl [0 et 7 100 0 [ -
4 Rt v ey R S s By e TF B A T T T = I
¥ T oy o, . v 8§y A 1, o = = =
Bedrock data:
2= 4000 psf g re=4000 pif fe=0.35
Backfill data:
Trackir:= 120 pef
Pier Foundation Design:
PrsrFaundauan = 22817 kip
Bearing Capacity:
Bearing pressure:
Be=3ft Le=8 Dp=35 fi i:=8 in w,e= 150 pof upi=1 psf
A=B.1 =9 ﬁz
We=Be L+ Derw,=4.725 kip
P W
qz=m_nn=m_mw = g = 4000 psf

A
Continuous foundation footing:

b 2= 8 i L= 177083 fi
. Uorem .
By =6 in bmm=T=4 in
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256 pif-
W snuar it *= Pg' J:MW = 20.896 pif

Wigslation *= 2-23 PSfe Loy = 39.844 plf

Wopnoad ™= 1.2 Pfe Loy, =21.25 plf

Wity *= 1.5 poife L oyaga, = 26.562 plf

Wil = Worsatibait + Winsuariow T Wtnoad + Wiiding = 108.552 pif

Woiah = W * Lo * B pihOombaaning = 23 PIf

P be=w, +w, =133.552 pif

f:=3 fi Dp=35 fr =18 in w, =150 pof

W, bi=B+Dow, ={1.575.10") pif

_Pbh+W. b

5 —u=569.517 psf < q, = 4000 psf

Building surcharge on retaining wall:
Wigaor 2= 1684 psf Wiieh ™= Lopan * W = T3 pyf

e 2= Wlgae + Wolgs = 24314 Flf

=10 psf
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Retaming Wall Design

w, = 150 pof ——L H =10 ft
Prackr®= 120 pef @' e=30 deg=0524 fe=10 raad
F=3

K, =02973

Gl = Pkl .Ifun:,uﬁ {dl'."} =33524 .l]-t‘lj"
HF==[[3_:1[£+£]] =3
4 2

] WK
P, e Thoctt - cos0) _(18.10%) pif

Excel Inputs:
= 3000 psi Type I concrete
ﬁ.:= 6l ksi Rebar yield stress

P=0r,=33.524 pcf
P=P, ,={1.8-10%) pif

W= ImP’I"" W ‘:pnl'.mu.r= 175 P".r
Hpackfil = 3 Mlhafrosk = .35

=4 ksf (From [BC for limestone bedrock)

Footing Dimensions: using ‘rule of thumb' from Coduto textbook

H,
hr=——=12 in
10
H

fh=—=12 in

Ly=025-B=1875 f
Lyp=8-Ly—t,=4.625 f

H H,
Hy="=5% Hy=—2X=% = =12 i
1= b=y =R Ry =12in

=10 in hy:=24 in

B:=075-H,=75 fi

¢

f =
'-

2
Z|-¢'=0.349
[3} ¢

(car parking, pavement surcharge)
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Daniel T. L1 PROJECT: Cultural Education Center
. : CLIENT :
JOB NO. -

DATE :

11/8/2021

PAGE :
DESIGN BY :
REVIEW BY :

|Retaining Wall Design Based on ACI 318-02

INFUT DATA & DESIGN SUMMARY

COMCRETE STRENGTH L - 3 ksl
REBAR YIELD STRESS f, - 60 ks
LATER SOIL PRESSURE F, = 33524 pol {equivalent flukd pressure)
PASSIVE PRESSURE F, =  1B0OO psi/ft
SURCHARGE WEIGHT W, = 4118 psl
FRICTION COEFFICIENT " - 0.3
ALLOW SOIL PRESSURE Ga = 4 kst
THICKNESS OF TOF STEM t - 12 in
THICKNESS OF KEY & STEM - 12 in
TOE WIDTH LT = 1875
HEEL WIDTH Lk = 4625 ft
HEMSHT OF TOP STEM HT = 5 2 I_
HEKSHT OF BOT. STEM Ha = 5 ft
FOOTING THICKNESS hi - 12 in
KEY DEFTH hic - [ s
SOIL OVER TOE hp - 24 in
TOF STEM REINF. (A, ) 1 ] 6 @ 168 im0, at middke
BOT. STEM REINF. [Aqz) 2 0 T i@ 8  ino.c., ateach face
TOP REINF.OF FOOTING (A, ) 0 [ i@ 10 i
BOT. REINF.OF FOOTING (A,,) W 5 [} 14 i [THE WALL DESIGN IS ADEQUATE ]
AMALYSIS
SERVICE LOADS
He ® 0.5 Pa (HT + Ha + b = 203 kips
Has ® ws Pa (HT + HE + he) / = 1.52 kipa
He = 0.5Pp (hp + he + he)® B B1.00 kips
Ws = ws (LH + B - ) . 1.90  kips
Wo = [HT(LH+ -1+ Hels] e = 463 kips
Wi om b LH + e+ LT) e = 113 kips
Wi = hi 2 0.00 kips
Wwt = & HT 3¢ . 0.75 kips
Wb = I HE e — 075 kips
|FacToRED LOADS
yHy = 1.6 Ho = 335 kips
tHs = 1.6 Hs i 243 kips
TWs = 1.6Ws = 305 kips OVERTURNING MOMENT
Wb = 1.2 W = 555 kips H wH ¥ Hy THy
TWr = 1.2 W = 135 kips He 203 335 36T T4 11.80
YWk = 1.2 W = 000 kips Hs 152 243 550 835 1236
Wz = 1.2 W = 090 kips I 3s5 55T 15.79 25.26
Wee = 1.2 Wab = D90 kips
|RESISTING MOMENT
w W E Wx W X
Ws 190 3.05 519 988 1561
We 453 5.55 519 2309 2879 OVERTURMNING FACTOR OF SAFETY
we 113 1.35 375 422 506 T
Wi 0.00 0.00 23 000 000 5F = = 264 15
Wa: 075 080 238 178 214 LHy [Satisfactory]
Wse 075 0.80 23 178 214
E 915 11.75 4185 5304

45



CHECK S0IL BEARING CAPACITY (ACI 318-02 BEC.15.2.2)

L=lr+t+L = 7 M ool EIWx-EHy
=Lr+ts+ Ly : - = |
EH’[I+E}
L L
—, for e=—
Garex = BL [ - 242 ksl < o, [Satisfaciory]
W I
—, jor e>—
IR(D.5L -€) 6

CHECK FLEXURE CAPACITY, A5y & A5 ; FORSTEM (ACI 318-02 SEC.154.2,10.2, 10.5.4, T.12.2, 12.2, & 12.5)

E Ao At lop srem Al bage of bobicm stam
M.=¥ [P"—} + M] = 388 fekips, 10098 f-kips
6 2y,
P,=yW, = 0.90 kips, 1.0 kips
M =@ Asf [ﬂ' —M] 6.57 f-kipa 2472 fmips
i L7561, . M, -
[Satisfactory] [Satistactary]
where  d = 600 in, 870 in
B = 12 in, 12 in
& = 0.7 . 0.7
. . 033 i 09 i’
p = 0005 0.008
P =0.75 0355/, 81 = 006 0.016
f, 81+f] . .,
i [Satisfactery] [Satistactory]
Py = l].f]ﬂlﬂ; - 0.004 0.002
“ P < p
[Satisfactory] [Satistactory]

CHECK SHEAR CAPACITY FOR STEM (ACI 31E-02 BEC.15.5.2, 11.1.3.1, £11.3)

. At top slem Al base of boltom stem
l’=v[P“y " H',.PJ] = 177 kips. 4E3 ks
2 ¥
V atoate = 2000 f‘ = 582 kps, 858 kips
= W ™ v
[Satisfactory] [Satisfactary]

where ¢ =075 (ACI 318-02, Section 9.3.2.3 )

CHECK HEEL FLEXURE CAPACITY, A, .. FOR FOOTING (ACI 318-02 SEC15.4.2, 10.2, 10.54, 7122 12.2, £12.5)

0.850,f. 87 0.0018 h
Py = 073 %m = 0oe Pum = Tj = 0.00
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3t 2G, e |BLT L
%[?’wﬁ}’u:ﬁ%?’ﬂﬁ}‘ {q - "-?ﬁ.;..} H, for eﬂ‘—fg
M.us= s L = 1B.50 fiups
0857 |1 fl-—Me2
0383bg [ R
p= : = 0oo0s =
f_'-
whene d = @83 In s, tzn = 1.60 kst &W
B, = 13 # Qe = nia  hat 3
5 = 445 Qa3 = DO7T kst
(Aga)mpuma = o5t i < Ag, [Satialaciory]

CHECK TOE FLEXURE CAPACITY, A, , FOR FOOTIMG (ACI 318-02 3EC.154.2, 10.2, 10.54, 7122, 122 & 12.5)

0855.f, 87 4 0.0018 h,
P = D-?S[ I s 87+ 1 } = 0O p = .-'LfL"-'[E,G. _%rs] 0.001
+2q, |bLt 2
Mua= {q"'* ?rﬂ} - —;—EJ’ Wy = 226 fiwipa
whers d = @889in
O, 4 = 1.19 kaf
085F | 1- 1—Lﬂ.
: 0.383bg° [
2= - = D.001
f_'-
| N 9Py — = 0.08 i {1t T Ay [Satisfactory]
CHECHK KEY CAPACITY FOR FOOTING
15(Ho #Hs ) = 532 Kips € He#pEIW = 8375  kips

[Satisfaciory]

| AT RATAP AN A
1. Akan Wilkams: “Structuiral Engineering Relerence Manuwal™, Professsonal Publications, Inc, 2001.
2. Alan Wilkarms: “Siruciuiral Engineering License Review Problerms and Solutions”®, Osford University Press, 2003.
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Appendix F — Civil Sheets

CULTURAL EDUCATION CENTER

MONTICELLO, IOWA

UTILITY NOTE
THE LOCATIONS OF THOSE BURIED AND ABOVE GROUND UTILITIES SHOWN ARE APPROXIMATE,
ARE SHOWN FOR CONTRACTOR INFORMATIONAL USE ONLY, AND_ARE NOT TO BE REFERENCED
FOR CONSTRUCTION PURPOSES. THE IMPLIED PRESENCE OR ABSENCE OF UTILITIES IS NOT TO

BE CONSTRUED BY THE OWNER, ENGINEER, CONTRACTOR, OR SUBCONTRACTORS TO BE AN Sheet List Table
ACCURATE AND COMPLETE REPRESENTATION OF UTILITIES THAT MAY OR MAY NOT EXIST ON THE = =
CONSTRUCTION SITE. BURIED AND ABOVE GROUND UTILITY LOCATION, IDENTIFICATION, AND Sheet Number Sheet Title
MARKING ARE THE SOLE RESPONSIBILITY OF THE CONTRACTOR. REROUTING, DISCONNECTION, = ©=000 COVER
PROTECTION, ETC. OF ANY UTILITY MUST BE COORDINATED BETWEEN THE CONTRACTOR, UTILITY T —
COMPANY AND OWNER _ SITE SAFETY, INCLUDING THE AVOIDANCE OF HAZARDS ASSOCIATED L1400 NOTES: OETALS: &:1EGEND
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1. ALL IMPROVEMENTS SHOWN ON THESE ENGINEERING FLANS SHALL CONFLY 1. EROSKON cowTROL INSTALLED FRIOR TO ANY GRADING - . SToRM MLET
WITH T-E GITY OF MONTICELLO DESIGN AND SPEGFIGATIONS, LATEST EDITON. P ERATIONS WHERE POSSBLE — —
AND THE STANDARDS OF THE IGWA DEPARTMENT OF NATURAL RESOURGES. ‘STORM DOUBLE INLET
(st eormon © CONSTRUGTION ENTRANGE SHALL BE WANTANED TO FREVENT orr.STe Know what's balow. « « FLARED END SECTION
TRACKING OF  SEDIVENT ONTO ROADWAYS. | ANY SEDMENT Call befors you di
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THERS, T 5 SHOWN LOCATION OF SLTATION GONTROL IS AFFROXIMATE. _AGTUAL " n SANTARYISTORM GLEANOUT : ol =
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EXISTENCE AND EXACT LOGATION AND T AVOID DANAGE THERETO ConsTRUCTION N M — 8 a3 2
g 2
s DEBRIS RESULTING FROM CONSTRUCTION OPERATIONS SHALL BE a SHALL BE FILTERED. - ' HYORANT £ 35| B E
PROPERLY DISPOSED OF OFF SITE UNLESS NOTED, . M i
5 GG CONSTRUGTION A5 DEEN CONTLETED, OF TENPOTARLY SUSTENOED N
4 THE CONTRAGTOR SHALL EXERGISE PROPER GAUTION T0 PROTEGT THE S S CoMTLETeD, o Ty . seankiznaok < OI¥aFY 383
EXSTING, INPROVENENTS NTRAGTOR SHALL BE RESFONGIELE FOR CONTRAGTOR SHALL INIATE SEEDING O ALL ARLAS DISTURBED - n piliiiting M TR
REFAIRING ANY DAMAGE IMEDIATEL oF THE ST DISTURBAKCE. EROSION CONTRGL DEVcES SRR
REMAIN IN PLACE AND BE MAINTAINED UNTIL THE CONTRACTON L] WATER SERVICE oo 883
5 CEMENT CONCRETE. CONCRETE SHALL HAVE THE FOLLOWING TAND COLOR AND DENSITY - - POWER POLE L Wfngsmn F
PROPERTIES. COMPRESSING STRENGTH SHALL BE 400UPSI I 14 DAYS, AIR O THE SATISFACTION OF THE ENGINEER. Sulxe382:¢
ENTRAINMENT SHALL BE BETWEEN 5 % AND 8% AND SLUMP SHALL BE 4 INCHES - POWER POLE W/ LIGHT Z|EE AR g
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THE REMAINING EROSION CONTROL MEASURES SHALL BE INSTALLED AS L] - ELECTRIC MANHOLE I.I>J x|z2 ©
INSPECTION, WORK 00N AS R GRADING GPERATIONS BEGI. n = cieeme reorerummsromen | = | 52
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GRADING NOTES . . GAS VALVE w
) 10, FROJECT WILL BE COVERED BY A GENERAL FERMIT REGULATING RUNOFF - e LT POLE a
LA WITHTHE FROM GONSTRUGTION STES. 11 5 THE CONTRACTOR'S RESPONSIBILITY TO 2
GeoTECHIGA REroRT. AT & EQURED MONTORNG. WePETION, 000 AARTEUANGE A5 * vapoR T z
REQUIRED BY THE PERUIT.
2 AL ELEVATIONS SHOWN ARE TO FLOWLINE FINISHED GRADE OR TOP OF [ ] LIGHT JUNCTION BOX -
PAVEMENT UNLESS OTHERWISE STATED. 1. CONGRETE WASHOUT DEBRIS SHOULD BE HAULED OFF-SITE.  WASHOUT R N sion s
SHOULD BE FILLED I AND SEEDED. - FLacroLE 2
2 PROVIDE POSITVE DRAINAGE AT ALL TIMES WITHIN THE CONSTRUCTION AREAS. - [&]
DO NOT ALLOW WATER TO POND ON PROFES I AS DISTURBIED BEYOND LIITS SHOWN SHOULD BE SEEDED WITH e FOSTROLLARD
ADIACENT SSE0 MIXTURE OR INJIND. g
P vee seamrento 3 conrerme 10
AoeeTH Ao ACTED T0 09% DENSITY. ANY UNSUTABLE 15 THERE ARE NO EX (STREAM IMPACTS OTHER osE W £Z
ILS FOUND AT THIS TIME SHALL BE DRIED AND RECOMPACTED OR REMOVED IF ALEowen PR SRomoGE & @ VEAR, PRE DEVELOPED RATE OF my\sa i
REQUIRED COMPACTION CANNGT BE OBTAINED. CUT AREAS SHALL ALSO BE - DECIDUOUS TREE Em]
SCARIFIED TO A DEFTH OF § INGHES AND RE COMPACTED TO 93% DENSITY. fw
iz
o ALPLL NATERIAL SHAL GONSST OF APPROVED, SUTAGLE S0 LAGED 3 susnsiss iz
LGOSELIFTS OF 8 INGHES OR LESS AND COMPAGTED TO AT LEAT 60% OF THE UTILITY NOTES =0
SRS M UM 51 AMDARD ST O o DEREATF Gt .008) AL s TRee sTUwe iz
PAVEMENT, BUILDING ADDITION AND ATHLETIC FIELD AREAS. THE COMPACTION 1 SHALL BE THE RESPONSIBILITY OF THE CONTRACTOR TO PROTECT ALL & ow
WILL BE FIELD TESTED BY A SOILS ENGINEERING CONSULTANT REPRESENTING EXISTING UTILITIES AND PAVED STREETS, INCLUDING ANY NOT SHOWN ON CONTROL POINT
THE OWNER. THESE DRAWINGS. THE CONTRACTOR SHALL VERIFY ALL EXISTING UTILITIES & BENCHMARK
FRIGR TO GONSTRUCTION AND NOTIFY THE ENGINEER IF ANY GONFLIGTS WITH % e oLt
u
.
.
n

PROJEGT WILL BE GOVERED BY A GENERAL PERMIT REGULATING RUNOFF FROM

CONSTRUGTION SITES. IT IS THE CONTRAGTOR'S RESPONSIBILITY TO PERFOR}

THE INSPECTION
THE PERMIT.

AL DISTURBED EMBANKMENTS GREATER THAN 3:1 SLOPES SHALL BE SEEDED
ACCORDING TO A RECOMMENDED SEEDING MIX BY THE LANDSCAPER AND
‘GOVERED WITH ERGSION GONTROL BLANKETS OR AS DIREGTED BY PLAN
DOCUMENTS.

L ADHERE TO THE CT
SEDIMENT CONTROL REGULATIONS AND T2 STATE OF IOWA CONSTRUGTION

0 8E AT PROJECT BELEFT WITHS
INGHES OF TOPSOIL WHEN MASS GRADING ACTIVITIES ARE COMPLETE.

s

THE DRAWINGS OGGUR. ANY DAMAGE TO EXISTING UTILITIES ANDIOR PAVED

CAUSED BY TRENCHING AND GRADI
REPAIRED AT THE CONTRACTOR'S EXPENSE EXISTING UTILITY LOCATIONS
'SHOWN ON THE DRAWINGS ARE APPROXIMATE.

ALL EXUSTNG UNDERGROUND UTILTIES SHOWN WERE LOGATED PARTIALLY IN
THE FIELD AND PARTIALLY EVIEW OF EXSTNG PUBLIG RECORDS. TS

esrONIITY Bt T CONTIAGIO 70 CONTAGT Ean uTLITy
COMPANY FOR THE FIELD LOCATION OF TrelR EXISTING LINES I O NEARBY

CONTRACTOR SHALL EXERCISE PROPER CAUTION TO PROTECT THE
EXISTING IMPROVEMENTS. THE CONTRACTOR SHALL BE RESPONSIBLE FOR
REPAIRING ANY DAMAGE.

THE LOGATIONS OF THOSE BURIED AND ASOVE GROUND TILTES SHOWN ARE

USE ONLY, AND

ARE NOT TO S REPERENCED FOR CONSTRUCTION PLRPOSES. THE MALIED

PRESENGE OR ABSENCE OF UTILITIES IS NOT TO BE CONSTRUED BY THE

OWNER. ENGINEER, CONTRACTOR, OR SUBCONTRACTORS TO BE AN ACCURATE

COMPLETE REPRESENTATION OF UTILITIES THAT MAY OR MAY NOT EXIST

ON THE GONSTRUGTION SITE. BURIED AND ABOVE GRGUND UTILITY LOGATION.

IDENTIFICATION. AND_ WARKNG ARE THE SOLE RESPONSBAITY O THE

TOR. REROUTING. DISCONNECTION, PROTECTION. ETC. OF ANY

ity MUST GE  COORDNATED, BETWEEN T CONTRACTOR. WTLITY

COMPANY AND OWNER. SITE SAFETY. INCLUDING THE AVOIDANCE OF WAZARDS

ATED WITH BURIED AND ABOVEGROUND UTLTIES. RENAMS THE SOLE
CESPONSIBLITY OF THE CONTRAGTD

WATER MAIN SHALL BE CONSTRUCTED IN ACCORDANCE WITH LOGAL WATER
COMPANY STANDARD SPECIFICATIONS FOR WATER MAIN GONSTRUCTION,

AL WATER MAIN SHALL HAVE A MINIMUM COVER OF 5 FEET.

MAINTAIN 18 INCHES VERTICAL SEPARATION (OUTER EDGE TO OUTER EDGE)
BETWEEN WATER MAIN AND SEWER.

NITRILE GASKETS SHALL BE USED WHERE WATER MAIN CROSSES BELOW
STO ER.

UTILITY PIPING. ALL WORK SHALL BE PERFORMED IN CONFORMANCE WITH THE
PIPE MANUFACTURER'S RECOMMENDATIONS FOR INSTALLATION METHODS

‘GRADE OR PER PLAN PRIOR TO SEEDINGLANDSCAPING ACTVITES

@ SITE CONTROL
SCALE: 1= 200

ROW. MARKER_ FOUND
RAILROAD SPIKE. FOUND

PIPE. FOUND

‘GONGRETE MONUMENT. FOUND
MEASURED DIMENSION
RECORDED DIMENSION

WATER LINE

GASLINE
TELEPHONE LINE

UTILITY LNE

EDGE OF WATER LINE/DITGH FLOWLINE
CHAIN LINK FENCE

SILTFENCE

conTouR

GUARD RAIL

CONSTRUCTION LIMITS
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~ AGGREGATE BASE GRADATION 12
[ s s

‘COMPAGTED SUBGRADE.
‘GROUND STABILIZATION
(s5% 5TD. DENSTY MIRAF 500X OR EQUAL

PCC PAVEMENT SECTIOI
Ts.

AGGREGATE BASE
(50% STO. DENSTTY) (TYPE A)

("2 "\ PCC SIDEWALK DETAIL
.@ TS,

notES:
D TooLED Foc.MAx

2 TURN DOVIN EDGE AT PAVEMENT AREA ONLY.
S ISTALL 17 THCK EXCANSION JONT AT S LAXUM SPACING D AT DRIVEIAYS BACK OF
=5, PRCCERTY LN, 0 AT OTHER SD=MALXS EXCANSION OIS AT SACK O CURS
BE SEALED WITH ASPROVED POURED JOINT

STRIPE ToPEDGE OF
WALKIF ADIACENT TO
"PARKNG AREA

 CHANFER AT ALL .

(SEE PLAN)
15 ExPANSION
SOINT WITH SEALER PROPOSED JONT
5LOPE DOWN 2% MAX
& UNLESS SHowN i, il
aTERWSEON A = o
ADUACENT PAVEMENT
“+ CONCRETE SUB
i
simsgires 4 ACGRECATE AsE
‘GRADATION 12 (3% STD.
sapans  DENSTY)(TYREA)

1. BROOM FINSH PER ARCHITECT.
2 TURN DOWN EDGE AT PAVEMENT AREA ONLY.
3. PROVIDE YEWIDE BY 1 DEEP TCOLED CONTRACTION JOINTS @ &

a MONOLITHIC PCC SIDEWALK

.

WiRE OR (5}
CABLETIES

ATTACHMENT TO POST

I——nﬁwiwmw\»ﬁm IHMDEDWEH——‘

L FENCE ACCORDING TO THE IA DOT REQUIREENTS
O BRI, 357 ANOAT LOCATIONS o E

ENTS O AS DRECTED B T
JURISDIGTIONAL ENGINEES

(@ SR 121w o TR A e OF 5 s
DEEP (FAGRIC MAY B FOLDED BELON T1E GROUND
e

(5) COMPACT GROUND BY DRIVING ALONG EACH SIDE.

‘SECURE THE FABRIC IN THE TRENCH TO PREVENT
PULLOUT AND FLOW UNDER THE FENGE

(3 womorEs, BrTEND ST FENGE UR SioE SLorE S0
BEEEERAN (T e B o DTG
12 a7 2 MEH H
THE FENGE IN T LOW POWT OF TE DTCH

[§) STEEL POSTS TOBE EMBEDDED 20 INCHES UNLESS

(OTHERVISE ALLOWED BY THE JURISDICTIONAL
ENGREER.

@

secunE Top oF evaeETNG SO TO oTeEL
RPLASTICTES GOt )
DAL or e 70 Poses

¢4 "\ SILT FENCE DITCH CHECK
T s

e BT SO oY
SIDE USING A~ OVE?
LesLon sl AT LA TBOVER

e
Ly
ot

overAsENOr eLoPe
BLANKET £ OVER|
LANKET A0 SEGURE T
sTaPLES

BURY TOE OF BLANKETIN
TRENCH & WDE DY & DEER

T maesoL
FIRALY

P d'mu

P 4
| R

\“Qmj W

s woen o e

vy

PARALLEL OVERLAFS

DETAIL 1 DETAIL 2 DETAIL 3
-

T T

H H

[ .

STAPLE DETAIL PUSH PIN DETAIL

wores
. spsemie nem waooo AT o roncTerep suers

NON STICHED SHALL USE 4 STAPLES PER Y. OF MATERIAL THISE

QUATE:

5 7o v
SIS ELANET A 430 STAPLES W N STICHED BLAWKEY PER 1305, OF MATERAL.

2 STAPLE OR PLSH PN LENGTHS SHALL BE SELECTED BASED ON SOIL TYPE AND GONDITIONS.

(MINMUM STAPLE LENGTH S 67
3. EROSION CONTROL MATERIAL SHALL BE PLACED IN CONTACT WITH
s.

ALL ANCHOR SLOTS SHALL BE STAPLED AT APPROXIMATELY 12/ INTi

THE SOL OVER A PREPARED

ERVALS.

s peTa THELLY

530,

. EROSION CONTROL BLANKET
s
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Appendix G — SUDAS Design Manual

Table 8B-1.03: Pavement Thickness for Light Loads
(Parking lots with 200 or less cars/day and/or 2 or less trucks/day or equivalent axle loads)

" On 12" of Prepared Subgrade

Su(t:gBr;dc }al;:i::?;l On 127of Prepared Subgrade with 4” Granular Subbase

3 Minimum Desirable Minimum Desirable
9 Rigid 5!’ 6!}' 4!’ 5”
Flexible 5" 6" 4" g
6 Rigid 5" 6" 4 5"
Flexible 5" 6" 4" 5"
3 Rigi’d 5!! 6” 4!! 5”
Flexible 6" [ & a3

E. Drainage

Internal parking lot drainage should be designed according to Chapter 2 - Stormwater.

Stormwater runoff from parking lots serving other than single and two family dwellings should not be

discharged directly into the street; such runoff should be collected internally or discharged to an

adjacent drainage way. After providing detention, when required, the collected stormwater may be
discharged to the public storm sewer, ditch, or other conveyance. Stormwater rmunoff discharged to
the street over the back of the curb or through a parking lot entrance, should be minimized. Check

with the local jurisdiction for their stormwater requirements.

Where narrow (less than 10 feet wide) raised islands are provided, their presence should generally be
disregarded when determining the runoff coefficient or curve number for the parking lot as they
provide little benefit in reducing runoff. Wider islands, or islands that are depressed to collect
stormwater runoff, are encouraged and may be taken into consideration when determining the runoff
potential.

Pavement slopes of 1.5% should be provided to ensure proper drainage and eliminate standing water
and icy conditions. Minimum pavement slopes of 0.6% may be used, however since the potential for
flat areas is greater, additional measures to address drainage, such as slotted drains or pervious
pavement, may be necessary. Slopes greater than 2% in areas between the parking lot destination and
the accessible parking stalls should be avoided as they create a situation where constructing an
accessible route is difficult. Slopes greater than 5% are discouraged.
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Appendix H — Structural Sheets

=
T WON-STRUCTLIRAL ELEMENTS THAT ARE COMECTED TD BOTH THE SLAR DN GRADE AND CTHER STRLICTLRAL
ELTNENTS SUCH 43 PAFITITIN WALL BASZOARDS, FIPWG. [ MAY 8 REDURED. SET THE ARCHTECTLRAL.

TWITH APPROPPATE MEMIER O THE OESICH TEAM BIEFDRE CORMEC TS NON STRUC TURAL ELINENTS:

3PAzIE

F. ALL FOOTINGS ARE T BE PLACED O PR UKDISTURBED. KATUTAL SO OR PROPERL Y COMPACTED BACKFLL APPROVED BY THE SCILS ENGKEER. BACKTLL SHALL BE

COUSACTED 0 . MMULM) STAREARED PRCTOR DENSFTY WSS OT WIS RECGUBIENCES N THE S0 REPGAT IF S0 S9GTS ARE ENCOUNTERED REUOUE S0
© i,

7 MAYMLAN ACCRECATE 52T

Py semm
DOGPE1 TR 34 R LUK 3 3% AR 6.3 MAKRAAI WS AATIS, ©

CASTARLACE WHLS. 4080 P, TYPE L8 M SLUMP, 437 370
R orvm 3000 P TV L3151 SUAS, 4 5.7 5 AR
B AL CONCRETE W M ETHLIG EHALL BE B ACCORD) acim, o3
HOTWEATHER FLACEMENT. A X5 COLD WEATHER FLACEVENT: AZI 206,
c ETE TESTIG SUALL BE DO 14 ACCRDANCE WITH ACI 361 TESTS SHALL ICLLOE CYLMDERS AN SLUM.
5. CONRETE W TERLE:
1)CEMINT Sishts SR - eem
SULFATE RESETANT - TYPE
2 PHE AN COAREE ACCRECATES: ASTW C33
1 CLEAN 460 POTALE
HACMKTURES CONTAMPES THOCYAATE:
Hamm

DeEiGRGE CCrETe Tt wrrem
TRCOLCTION CF WoOG WAT
L ES5 THERAISE N3 ALL EXPOSED EQGES OF CONCALTE WORK SHALL HAVE 34 CH CHAMPERL
1L CERTRACTCR L L% 5485 TA-SAADE LTI A0 SN CLT CONTRACTION IORITS OIS SLL B 5ACED 13 PEETMAKRAIM AMD AW 51T L4 OF OEPT X
U WCE VI 12 HOURS AFTER POLRING. L8 mEMrCECEMEN \CONTRACTIN JTHTS.

5 TOPPMHG. mmmxmmummmnmummum "APTY STOP I CCMCRETE WORSC WLIST B WADE AT THIRD PONT OF SPAN

VAT VERTICAL BLA KHEATS LnA EE CTHERWESE SHOWH ALL CORSTRUCTEN. ENALL 85 A5 CETAILED) O A5 ASPRIVED Y THE ENCIMEER.

a rm
A PERPINA AL R ORCING WO IACCORCANCE WITH CR| WARUAL OF STANCARD PRACTICE AP CONPORM 0 AC1 315
TR S B . STAEN T D D A COMF L T AT A, AR 5, EXLEST WEL DADLE REMFORCEMEST MHCH SHAL I A58

A7o8, GRAZE.
c \nluznwu FALFSC AL COMP M 0 ASTHAICG4 A0 AL BE LASPED OE TLLL WESH AT SDE ANG END 5PLICES AKD WIRED TOGETHER

uszn MLEuCE
ENGREER LAP SCES, swwse Az
. ez
TUSE STANGARD MOOKS i DOWELS LPLES S DTHERWISE NOTED.
TR TR i R B TORCARES ] WHTH 3.5 PRELIEC T ARCLRE AL CETMACS 4 CCRCRETE WAL SLATS, AKC SEALS AL50 PROVIE TA M5 K4 DUGOMALLY AT
A ComEn.

K CONTINUCLES T8 AND SCITTOM BARS I WALL' A0 BEAMS SHALL S SPLICED AS FOLLOWS: TOF SARS AT MOSPAR, DOTTT

EBCLTE - A Az omEmwEE
B STRUCTURAL STEEL SHALL BE DETALED AN FABRICATED W ACCORDARCE WITH THE LATEST FRCVIBONS OF AISC “WANLIAL OF STEEL |

ERHATURE OF A EMPLovED B RECETERED B THE STATE I WHCH THE PROJECT IS LOGATERD PO THE. FOLLOWG:

1 WEACATED o

FFECLESTFOR SURSTITUTION o MEWIER SUTS O MATERIAL GRADCS.

LTI GF THE STRERGTH R COMFCLRATION OF STRUCTURAL emmcTon
TRLCTION ECUIMENT,

. FABICATOR 5141 BE EXPERENCED N FABRCATION STEEL FORPROECTS OF SIMLAR SIZE A4 COMPLENITY. FAERICATORS SHOULD BE 4150 CERTIED
O SPECIAL WSPECTION GF ALL SHOP COKKECTIOMS AND WELDS SHALL BE PROVEET:
i be =) 70 THE LIS TIGHT CONDIMN EXCERT THOSE MOT!
o

FURIMUMWEL DS 70 BE AISC AMYOR A W5 BUT KOT LESS THAN 316" COMTIMUOUS ILLET LMLESE OTHERWISE NITED.ALL SHOP N0 FIELD WELDS SHALL BE ADE
WITH £70 ELECTRO0E LNLE S5 HOTED GTHERMSE AND AS HOTED 9 THE STEEL CECK S2CTION SELOW.
G STRUCTUNAL STELL SHALL BE SHOP PARTED WITH FLIST BaSEETING PRIUER.
MBS AR AL WELDS ABRMGICH RUST SPOTS A6 MELD 8017 QU ST cruauL sTrmL srERERRCION
'ACHOR 0 SHALL B CLEAN OF ALL GREASE ANG DUTT WG Ol ANCHOR RS SHALL B CLEANED WITH SLVENT DEFCRE INSTALLNG.

T LD ORI MOKCATES GLANTITT PROVESE THE WECESEAFY SINT BETALS 0 AL PO LA MVENEMTS, COCROMNATE WITH
‘ARCHTECTURAL CONTROL AN EXPANSION JHRTS
S AT AN NECIAACA CRAMIGS 108 SPESA. DETALS A WS cmLLES LS ST

MDA BRACING APi PREL ALATIONS NECESSARY T0 WITPS AND ALL GORSAFACTICN ANCR MANG LOADS UNTL ALL LD COMMEL TINS ARE
Counrrm
WAL ST

 CADOVE, EXPOSURE |, S84 APA EPAR RATED PLYWGCE O

e
3 oRLL hoLES e
21 CLEANCUT THE HCLES WITH A SLOWCLTBLALS OF COVPRESSED AR

RAAMLIFACTLRERTS MSTRUCTIONS, FOLLOW ALL TEHTERTOTHE

3] EET THE ADMHESAT A0 AKCHORPER THE
ANUFACTURERTE SPECIFED TORGUE

1IN
& ENCIKEER ACCEPTANCE WUST BE SECURED FOR ALL STRUCTLIRAL SLBSTITUTIONS. ¥ THE CORTRACTOR REDLUESTS & CHARGE FROM THE STRUCTURAL DRANNGE, [T
EMALL B APPYRIVED BY THE ARCHITECT AND DESIHED B HE ENCINEERS PRIOR T2 §LBUTTING SHOP DAWRACE PRCPOSED WARIKTION SHALL BE MOICATED OM THE
e [CLP{TRUMG O SHALL COMPERGATE M CMGRELIES 1 MAKPA THE Cnarat.
B VERFY ALL CEEMNGS THRDLIGH FLCCRS, ROOF AMD WALLS WiTH MECHAKICAL e, LTS A
REQURED CONMECTIONS ARE CORTRALT RS COMPLETE RE:
€ om0 'OF WECIAMICAL AND ELEL TROCAL BOUMENT G CITVER [TEAES T0BE AT TACHED T0 THE STRUCTURE, SHGREER'S APRCVAL OF CONNECTIONS
o s e UNLESS SPECICALLY DETAR ED O, b

REGURED FCRINSTALLATION OF H TENS
0 PROCE ALL EMEEDOED (TEVE a5 Crd ACISTECTURAL
EDILTS SHALL B PLEFSSHED Y STEEL SUPPLILR AND MSTALLED B CONCRESE CONTRACTOR.

E WATERFROCING, VAFOR QARFIERS, T SHALL BE AS NDICATED B THE ARCHTECTURAL DAWTGSSPECIFICATIONS.
T ALL DIMENSIONS ON STRUCTLIAL PAWNMGS SHALL BE CHECKED AGAINST ARCI "G

O FUvE ) FEET, W PARTLAR. IETENED PRCPESEXAL DNRELR
T oA AR A0 ST T IO FEPYESENT THE e T I TURE. 1 EACE  WHETE SPECTIEALL 2T, 0 N BOCATE T
LT 00 MEAE O CONSTRUCTION. THE HE R A0 SHALL BE SOLEL AL e

AN SECARRCE
12 SPECAL RaPECTEN
E DNER W' BE RECLRED DesamTUENT rasprcron ke v

EPCCIALINPES TEb MAY IHCALIOE BT & WT LMETER 10

| ErORC DENT

) ConeRETE e

3| LY COMPLETED ASETMELY
B THE SPECIN RSPECTON ShAL SLGMT A COFY OF cass,
THE COMTIALTERR SHALL PROVIGE THE SPECuAL ISPECTION R
c AL COCRaWATE GEUECTRY WiT THE ERCIMEE L A LESE THAN SEVEN {7) BUSME S GAYE PYSOR T WHEN THE EPECIAL REPECTIN
'WEEGED 55 TYAT SUCH ACTATY CAN BEPERTGRUED: PRaDT S

12 cerganm

. DOCUMENTE PO CEFERAED SUBMITTAL FTEWS SHALL BE SLBWTTED T THE AECETEAID DESICH PROFEESIHAL M RESPCHELE CHARCE FOR REVIDN. THE
FORAARD THE DCCUNENTS Ta THE BLILGRAS DFTICIAL WITH A NGITATION IDCATING TUAT THE CEF ERFED SUENIT T COCUVERTS HAVE DEEN
REATILD AND BEEN FUURD TOOE P GEWERAL CCAPRMANCE WITH THE OESIGH OF TIE BULCSNG. THE GEFERRED S.GMTTAL TENE SHALL NG EE MSTALLED LNTIL THE
e ITTAL COCUMENTE WAV BEEK APPTROVED BY THE BLLH
7| PRE EWGINEERED WGGD TRLISES.
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ELEMENTS

FASTENING SCHEDULE !

(I8 TABLE - 2304.10.1/IRC TABLE - R602.3(1))

FASTENER

LOCATION

ROOF

1. BLOCKING BETWEEN CEILING JOISTS,
IRAFTERS onmm‘romr PLATE OR
JOTHER FRAMING

[3-8d COMMON (0.131° x 2-1/2°); OR
3 - 104 BOX (0.128" x 37): OR

13 - (0.131" x 3") NAILS; OR

3 - (14 GA. x 37) STAPLES, & CROWN

[EACH END, TOENAIL

[BLOCKING BETWEEN RAFTERS OR
[TRUSS NOT AT THE WALL TOP PLATE.
|TO RAFTER OR TRUSS

[FLAT BLOCKING TO TRUSS AND WEB
[FILLER

2B COMMON (0.131° x 2-1/2°)
[2- (0.1317 x 37) NAILS
12-(14GA.x37). T’AH.B

[EACH END, TOENAIL.

x39/2)
(0131737 NALLS
3 (14 GA.x 3) STAPLES

[END NAIL

162" x 3-1, 6" 0L
(mn'xs')mmu'

[FACE NAIL

2. CEILING JOISTS TO TOP PLATE

(14 GA. x 37) STAPLES @ 6" 0.C.
£n umm«uh 12 ZI/ER0R
[3 - 104 BOX(0.126" x
13- (0.131°x37) lum.s Ol

3 (uu:nm\mﬁ’uﬂm

[EACH JOIST, TOENAIL

[3. CEILING JOIST NOT ATTACHED TO

3 - (0.162° x3-1/.
2 0d BOX (0128 x ) OR

[PARALLEL RAFTER, LAPS OVER - (0.131" x.37) NAILS; OR FACE NALL
[PARTITIONS (NO THRUST) 4 - (14 GA. x 37) STAPLES, & CROWN
[+ CEILING JOIST ATTACHED TO
[PARALLEL RAFTER (HEEL JOINT) PER TABLE 2308.7.3.1 OR RB025.2 [FACE NAIL
|3 - 104 COMMON (0.148° x 3°). OR
4 - 10d BOX (0.128° x 3'); OR
5. COLLAR TIE TO RAFTER 4 - (0.131" x 37 NAILS; OR FACE NAIL
4 - (14 GA. x 3°) STAPLES, &" CROWN
|3 - 10d COMMON (0.148° x 3°). OR
13- 164 BOX(0.135" x 3-1/2°); OR
l6. RAFTER OR ROOF TRUSSTOTOP  [4” 104 BOX (0.126" x ') OR FroeNAIL
[PLATE 4- (0.131° x37) NAILS; OR
4 - (14 GA. x 3°) STAPLES, &" CROWN
12168 COMMON (0.162 x3-1/27, OR
3. 104 BOX (0.128" x 3°). OR
13 - (0.131" x 3") NAILS; OR [END NAIL
7. ROOF RAFTERS TO RIDGE VALLEY OR [}~ (14 GA.x 3% STAPLES, &” CROWN
HIP RAFTERS; OR ROOF KAFTERTO  [3- 100 COMMON (0198 X 3°); OF
2.INCH RIDGE BEAM 4 - 16d BOX(0.135" x 3-1/27); OR
4-10d BOX (0.128" x 3°): OR roeNAIL

4-(0.131"x3") NAILS; OR
4- (14 GA x 3") STAPLES, & CROWN

WALL

8. STUD TO STUD (NOT AT BRACED
WALL PANELS)

16d COMMON (0.162" x 3-1/2")

|247 O.C FACE NAIL

120 %
(0.131" x 3°) NALLS; OR

[BRACED WALL PANELS)

" 16" 0.C FACE NAIL
|3 - (14 GA.x 3") STAPLES, " CROWN
16d COMMON (0.162" x 3-1/2%); OR 16" 0.C FACE NAIL
9. STUD TO STUD AND ABUTTING STUDS
AT INTERSECTING WALL CORNERS (AT 753 BOX (0135 % 3- )/r) OR 12" 0.C FACE NAIL

(0131 x 3°) NAILS;
13- (uux:')svm-\?cwwn

12" 0.C FACE NAIL

10. BUILT-UP HEADER (2° 10 2*
IHEADER)

16 COMMON (0162 x 3-1/2°); OR

11. CONTINUOUS HEADER TO STUD

[BAND
WALL. uuns

IMMON (0.1
15, lﬂrmuruuro]as*r nums‘r |3 - 164 BOX (0. ug'x;)/z') DR

[2-1i
4 - (0.131% x 3") NAILS; OR 16" 0.C. FACE NAIL
4- (14 GAx 3°) STAPLES, &* CROWN

16 STUD TO TOP OR BOTTOM PLATE

-5 COMMON (0131 % 2-1/2°); OR
4 104 BOX (0.126" x 3°) OR

4 - (0.1317 x 3°) NAILS: OR

4- (14 GA x ) STAPLES. %" CROWN

B X
3 - 10d BOX (0.126" x 3"): OR

3 - (0.131"x 3") NAILS; OR

3- (14 GA. x 3") STAPLES. " CROWN

[END NAIL

17. TOP PLATES, LAPS AT CORNERS AND
(INTERSECTIONS.

2~ 160 COMMON (0.162" x 3-1/2°7; OR
3 - 10d BOX (0.128" x 3 OR

3 - (0.131" x 3°) NAILS: OR

[3- (14 GA x 3") STAPLES. &” CROWN

[FACE NAIL

18. 1% BRACE TO EA STUD AND PLATE

Z- 54 COMMON (0.131" 3 2-1/2). OR
2 - 104 BOX (0.126° x 3°): OR

2+ (0.131° x 3") NAILS: OR

2- (14 GA. x 37) STAPLES. " CROWN

[FACE NAIL

19. 1" x 6" SHEATHING TO EA BEARING

[7- B COMMON (0131 x 2-1/2°), OR
12 - 104 BOX (0.128" x 3°)
COMMON (0131 x2-1/2°) O

[FACE NAIL

[FACE NAIL

0. 1" x 8" AND WIDER SHEATHING TO
BEARING

|2 - 104 BOX (0.126° x 3*)

RZ

|21. JOIST TO SILL, TOP PLATE, OR
[GIRDER

|22 RIM JOIST. BAND JOI!
swcxmr. TO TOP PI.ATF. SlLL OR
ER FRAMING

3-8 COMMON (0131 % 2-1/2°); OR
- 10d BOX (0.126"x 3°): OR

- (01317 x 3) NAILS; OR

(14 GA.x 3") STAPLES. & CROWN
[ COMMON (0.131° x 2-1/27). OR
104 BOX (0.126" x 3°): OR
(0.1317 % 3°) NAILS: OR

(14 GA x 3°) STAPLES, &&” CROWN

[TOENAIL

6" 0.C. TOENAIL

- T
|2 - 104 BOX (01267 x ") [FACE NAIL

2160 COMMON (0.162° x 3-172°) OR__[FACE NAIL |

2 - 164 COMMON (0.162" x3-1/27): OR

[26. BUILT-UP GIRDERS AND BEAMS, 2°
[LUMBER PLIES/LAYERS

[20d COMMON (0.192" x 47)

104 BOX (0.126" x 3°); OR
01317 % 3°) NAILS; OR
14 GA x 3) STAPLES, & CROWN

[AND:

[2-204 COMMON (0.192" x 4°); OR
|3-10d BOX (0.128" x 3°); OR [ENDS AND AT EA.
[3-(0.131" x 3) NALLS; OR [SPLICE, FACE NAIL
3-(14 GA_x 3°) STAPLES, &" CROWN

|27. LEDGER STRIP SUPPORTING JOISTS
JOR RAFTERS

[3- 160 COMMON [0.162" X 3-1/2'): OR

4 - 10d BOX (0.128" x 3"} OR [EA. JOIST OR RAFTER.

[26. JOIST TO BAND JOIST OR RIM JOIST

4- (0.131" % 3°) NAILS: OR € ACE NAIL
o-muxr)smrmﬁ'cmwu
3-160
4~ 10d BOX (0. urxl'tm
[END NAIL

4- (0.131°x3") NAILS: OR
4- (14 GA x 3°) STAPLES, * CROWN

[29. BRIDGING OR BLOCKING TO JOIST,
[RAFTER OR TRUSS

WOOD STRUCTURAL P

Bo 3/8°-1/2

INTERIOR WALL SHEATHING TO FRAMING *

[2-8d COMMON (0131 x 2-1/2); OR
2 - 104 BOX (0.126" x 3°): OR

2- (0.131" X 3") NAILS; OR

|2- (14 GA.x 3°) STAPLES. £* CROWN

'ANELS (WSP), SUBFLOOR, ROOF &

[EACH END, TOENAIL

[8d COMMON OR DEFORMED

(0.131%2-1727)
o5 O RLANS T TOR TS (0.131" 237 NALLS; OR b 19/32°-3/4° B COMMON (0.131°2-1/2°)
(14 GA. x 3°) STAPLES, 5" CROWN L
16~ 164 COMMON (0.162 x 3-1/2); OR E PANEL SIDING TO FRAMING
13. TOP PLATE TO TOP PLATE, AT END 5‘!:: :‘ﬂ! (:mg;ﬂ n',’,';rz:ﬁ::"y';u ( ~ lﬁ“i,f]ﬁ, miEN ulucﬁi TOING —
HOINTS ? * 3 12 1/2" OR LESS 2 j6 0.
2 o % [LENGTH EA. SIDE OF -RESISTANT CASING 12°0.C FIELD
12 - (14 GA x 3%) STAPLES, " CROWN END JOINT u,)
16d COMMON (0.162" x 3-1/2°); OR " 04 ¥ -
14. BOTTOM PLATE TO JOIST, RIM JOIST, i G e —— P33. 5/8° (m:s‘u 3%‘1‘,‘"0:;” eoc mﬂu o
[BAND JOIST OR BLOCKING (MO AY it 135 % 31 muhz -1/2°) NAILS P08
RO WML RS (0,131 2 3") NALLS; OR 12" 0.C FACE NAIL NoTE
(14 GA. x 3%) STAPLES, £ CROW! L USETME ABOVE FASTENING SCHEDUL ONPL
L )

UMBER (LSL)

PARALLEL
(OSL), SHALL BE FASTENED mun

lmlmllm

REBAR SCHEDULE
DEVELOPMENT LENGTHS - Ld
Fc= 4000 PSI
BAR STD.Ld | CLASSB
Size [“Tve. | Top | TYP. | ToP
[ T a7 |7 | 2%
#5 2 T 3
W6 9| a7 | 38 5
W7 S g
#8 | 48 | 62 | 63 | 81
#9 2 e s o T
%10 | 60 | 78 | 78 | 102~
Wil | 6 | 85 | 86 | 11
STANDARD HOOKS
Fc=3000951 Fc=4000 P
BAR | o | _MOOKDIMENSIONS | BAR | .~ | HOOKDIMENSIONS
SIZE ST s T o] size T
| 6 217 6 [z [ m | 6 [212] 6 | 2
#s | 10°_[20/Z| 72 (20| #5 |9 |22 7~1/z‘ 2177
w6 | 12 | 3 | o | 3 | we | 100 | 3 3
%7 | 1w |3z |00z 32| e | 12 [ 1/2'!‘01/2 3172
#8 | 16 | 4 | 12 [ & [ w8 | 1w | & |12 | &
%9 | 18- [4y/z |7z 558 | 9 | 15 (172 13172 5578
W10 | 20" | & | 15 |61/4| wio | 17 | s | 15" | G1/&
#11 | 227 |5-1/2°[16-1/2°6-7/87| #11 19" [5-1/2"[16-1/2°] 67/8"
180 DEGREE HOOK 50 DEGREE HOOK
o 2
_r ! n-—r 5 :] *
f = 2 H
] F Al h '—‘Q-
/£ -

USE THE ABOVE TABLE UNLESS NOTED OTHERWISE ON PLANS OR DETAILS
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Material Takeoff

Material Takeoff

CEE 42
QR
U85 Erginsaring Inc.

| Calegory | FamiyandType | Malerial: Name | Material: Area | Material: Volume | Material: Unit weight | Count | Calegory Family and Type | Material: Name [ Material: Area | Material: Volume | Material: Unit weight | Count
Floors Flacr: 5 Concrete Concrele, Castin-Place 4320 SF 1790.82 CF  |150.28 /i 1 Structural Columns |HSS-Hollow Struciural | Steel ASTM AS00, Grade a7 sk 053CF  [490.00 b/ z
gray Section-Calumn: B, Rectangular and
Walls Basic Wall. Relzining - | Concrele, Cask-in-Place B11 5F BI1066CF  |150.28 It 1 HESIXIX3/8 Square
12" Concrete gray Structural Columns |HSS-Hollow Struciural | Steel ASTM AS00, Grade 34 SF 050CF  |490.00 b/ z
Floors Floor: 5 Concrete Concrete, Cast-in-Fiace 1758 SF 74964 CF  |150.28 Ibite 1 Section-Column: B, Rectangular and 5 z oz
oray HESaIxaxKe Squara 8. 28
thdural Wall Foundation- Bearing |Concreta, Cast-in-Place 1382 SF 603.00 CF 150.28 Ivft* 1 Structural Columns | ClarkDietrich-SF1A-5-Colu | Steel ASTM AS00, Grade 263 5F 0.78 CF 490.00 Ibife* 8 g z § ]
I " Footing - 80" x 12~ oray mn: 600S162-68(50) B, Rectangular and
Walls Basic Wall: Retaining - | Cancrete, Cast-n-Piace aTs s 46B32CF | 150.28 IbE 1 Squars SQ¥geRig
12" Concrete oray Structural Columns | ClarkDistich-SFIA-S-Colu | Steel ASTM AS0D, Grade 442 SF 130CF  [490.00 i ® E = gggg 2
Structural Wall Foundation: Bearing | Cancrele, Cast-n-Piace 05 57 34631CF | 150.28 BT T mn: B00S162-63(50) B, Rectangular and i1 ‘535 E §
Footing - 90" x 127 gray Squara E u EQ“ 25
- Structural Columns | ClarkDistrich-SFIA-S-Colu | Steel ASTM AS00. Grade 450 SF 133CF  [490.00 i iG] = 3
& Flacr: 5 Concrete Concrele, Cast-n-Pla 379 5F 15773CF  |150.26 Ibie 1 2
oars o nere oy mriaes mn: 600S162-68(50) B. Rectangular and EQ gg— g; i
- — Square w *
Walls Basic Wall. Relaining - | Concrete, Cast-n-Fia 125 5F 11984 CF  |150.26 It 1 -
> Ooncrts 0 9:'; sskiriace Structural Columns | ClarkDistnich-SFIA-5-Col | Steel ASTM ASDD. Grade 205 5F 0B1CF  |450.00 b/ e E 2 5;
600S162-68(50 B, Rectangular and
[Figers |Figer: & Concrete Concrele, Cast-in-Piace 773 SF 11375GF | 150.28 I/ 1 m 50) squa; ngitara 55 35
gray - -
_ Structural Columns | ClarkDistrich-SFIA-S-Colu | Steel ASTM AS00. Grade 659 SF 184CF  [490.00 /e EG we =
Wails BO:sn:WaIL Exeror- 8 |Concrels, Cast-in-Piace, TE 11354 CF 15028 it 1 it 600G 162-68(50] B, Rectanguis and £z
noe ______Jory S 8
(Walks g‘:“wa"' Bterior-§ | Cancrata, Cast in Piace T se STBSCE  15008mm 1 Structural Columns | ClarkDiatrich-SFIA-5-Colu |Steel ASTM AS00. Grade a0 SF 01ZCF N 3 2
nerele gray mn; G005162-66(50) B. Rectangular and &
Structural Wall Foundation: Bearing | Cancrete, Cast-n-Piace 352 5F 9490CF  |150.28 e 1 Squan o
Foundations Fooling-36"x 12" ___ |gray Structural Columns | ClarkDistrich-SF1A-5-Colu |Steel ASTM ABDD. Grade a5 5F 013CF  |490.00 At 5 H
[Btructural Wall Foundation: Bearing | Concrele, Cast-in-Place 718 5F EOA0CF  |150.28 P 1 mn: 6005162-64(50) B, Rectangular and =
Footing - 90° x 12° gray Sciare g
|§lmdur§l Wall Foundation: Bearing | Concrete, Castin-Piace 32 5F B380CF  |150.26 it 1 Structural Columns |ClarkDiatich SFIA-S-Colu | Stesl ASTM AS0D. Grade 88 SF T T 30 S
F Footing - 36" x 12 gray mn: 600S162-68(50) B. Rectangular and ' 20
Walls Basic Wall: Retaining - | Concrete, Cast-in-Fiace B1SF B089CF  |150.26 it 1 Square ‘ iZ
127 Gancrets gray Structural Columns |ClarkDielrich-SFIA-S-Colu | Steel ASTM AS0D, Grade 325F 000CF 4000016/ 22 i
Walls Basic Wall: Exerior- 6| Concrete, Cast-in-Fiace 17 5F TTATCF  |150.26 it 1 mn: 600S162-68(50) B, Rectangular and Hn}
Concrete gray Souare 2
Structural Wall Foundation- Bearing | Concrete, Cast-n-Fiace 744 57 E550CF 15028 it 1 Sieel ASTIASD Grate B e P YT T a 2
Foundations Footing - 36” x 12° gray 203 SF 261 CF (450 00 b/ H | — |k}
Structural Wall Foundation: Bearing | Cancrete, Cast-n-Piace 15158 BO.16CF  |150.28 It 1 00 S5 T20CF__ |400.00 b i
i Footing - 90° x 12° aray 7 56 T25CF _ |400.00 b 1 [rm——
Floors Floor: & Concrete Cancrels, Castin-Place BESF 3EIGCF  |150.28 T 1 187 SF 241CF  |480.00 o z fonE
_ _ gray 146 SF 188CF__ [490.00 b/t H
Walls g:a.c. Wall: Exerior - 8 | Concrele, Castin-Place 355F 2333CF  |150.26 e 1 TI0SF TE0CF (490,00 DI 3
Structural WErJ‘IF ndation: Beari tgzmym Castin-Fiax TTSF 2000CF  |150.26 it 1 EME 052CF 49000 b !
rm ural qum"u_aa‘i ':';-2_ earing g;’)‘( , Cestn-Face - - 24 5F 0.31 CF__|490.00 Ib/ft* 1
IEtmc.lural Wall Foundation: Bearing |Concrele, Casi-in-Pace BISF TTH4CF 15028 i 1 Structural Framing C':;D';.ﬁnnf’r‘l'g'g’T;“" Sinal ASTM ARTZ 74 5F DZ2CF 45000 B 2
I D Footing - 36" x 12° gray e Ll
ik Esc WAl Exderr 5 Toon T S5 T (T T Structural Framing | ClarkDistrich-SFIA-T-Hori | Stesl ASTM AGO2 133 5F 030CF  |450.00 b/ 4 -
Con gm;‘“’“’- zontal: 600T125-68(50) ]
Structural Wall Foundation: Bearing | Concrele, Cast-in-Place 375F 8.00CF 150.28 Ib/iE ] Structural Framing gﬁ';.ﬁ”;{:?;'gg;‘f" Shnal ARTM A2 638 019CF 4000 bt 2 E
i Footing - 367 x 12° =
Ialis B“h'ﬂ,a"_ e pr— go: TP 5 TTeE s 5 Structural Framing | ClarkDistrich-SFIA-T-Hori |Stesl ASTM A82 283 5F 0B3CF  [490.00 b/ 12 (X
| Concrets oy . - |zontal: 600T125-68(50) P
o P g T EEE i Structural Framing | ClarkDielrich-SFIA-T-Hori |Steel ASTM AG92 64 SF 018CF  [490.00 i 4 H g
Structural Columns |55 Hollow Structural | |Steal ASTM AS00, Grade BESF T64CF  [400.00 Ibie 2 | 20ntal: 600T125 68(50) = g
Saction-Column: B, Rectangular and Structural Framing | ClarkDietnich-SFIA-T-Hori |Steel ASTM AG92 TG 01ZCF  [490.00 i 3 3 <
HSSEXEX5/8 Square | zontal: 600T125-68(50) -ﬁ
Structural Columns |HSS Hollow Structural | Steal ASTM AS00, Grade BESF 085CF 48000 BT H Structural Framing | ClarkDistrich-SFIA-T-Hori [Stesl ASTM A992 160 SF 047CF  490.00 b/ 5 =
Section-Column: B, Rectangular and | zontal: 600T125-68(50) T §
HSS4X4X1/4 Square Structural Framing | ClarkDistrich-SFIA-T-Hori | Stesl ASTM AGO2 138F 004CF |450.00 b H w =
Structural Columns |HSS Hollow Structural | Steel ASTM AS00, Grade A4SF 0AZCF 48000 B 1 |zontal: 600T125-68(50) - @
Section-Column: B, Rectangular and Steel AETIAGZ TE S WECF £ i lg £
HSS54X4X1/4 Square =1 =
Structural Columns |HSS Hollow Structural | Steel ASTM AS00, Grade 4ZSF 041CF 48000 b 1 = g
Section-Column: B, Rectangular and 3 E
HSSAXAX1/4 Square (& ] o
Structural Columns [HSSHollow Structural | Stesl ASTM AS00, Grads BISF 0B0CF  |480.00 bt 2
Section-Column: B, Rectangular and
HSS4X4X1/4 Square
Structural Columns |HSS-Hollow Structural | Steel ASTM AS00, Grade 395F 0.38CF 490.00 b/t 1 SHEET AvE
Section-Column: B, Rectangular and Tables &
HSS4X4X1/4 Square Schedul
Structural Columns [HSS-Hollow Structural | Steel ASTM AS00, Giade TESF 0.73CF  |480.00 It H chedules
Section-Column: B, Rectangular and
HSS4X4X1/4 Square SHEET MO,
Structural Columns [HSS-Hollow Structural | Steel ASTM AS00, Giade 3ESF 036CF 48000 it 1 S1.2
Section-Column: B, Rectangular and
HSS4X4X1/4 Square

EMAL: il hakafuiows scis
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SINPSON CS6 STRAP W/ A3 ML [10CA) PLT s 8"

(ZFIAEIAF2-1T) W/ ORI

AILS ONE SIDE OF JOINT 2-3/27) NANLS EA SIDE

(L) oF JoeNT
sl

e OIS MAY ELECT TOUSE

o
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