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Executive Summary 

The purpose of this final report is to summarize the final structural project. This project consisted of 

creating a floor plan using AutoCAD and a 3D model of a structure using RISA 3D. It is required that the 

structure contains steel members, wood members, and concrete members. The inspiration of this project 

came from the 1989 cartoons The Simpsons. The structure in this project is supposed to model the 

Simpson’s home shown in the TV series.  

Floor Plan 

1. First Story Floor Plan 

The floor plan was designed using AutoCAD 2021 software. The floor plan was created to represent the 

dimensions of the rooms on the first floor as well as the dimensions of the house itself. Dimensions of the 

house and rooms come from design of the cartoon house on the TV show The Simpsons. This house is 

32-feet by 51-feet with 18-feet by 24-feet two car garage. The height of the walls are 8 feet, which is 

typical in residential homes. Purposes of the rooms are labeled in the floor plan (Figure 1 & 3). Column 

placement of the foundation as well as the first story is represented with red squares (Figure 2 & 4). 

Foundation columns are rectangular 10-inch by 12-inch made of concrete and first and second story 

columns are 8-in by 10-in wide flange made of hot rolled steel. Columns were place at corners of the 

rooms as well as the middle of the walls of the rooms for support.  

 

Figure 1. First Story Floor Plan. 



 

Figure 2. First Story Column Plan. 

 

 

Figure 3. Second Story Floor Plan. 



 

Figure 4. Second Story Column Plan. 

 

Risa Model 

The AutoCAD floor plan gives an outline to creating a 3D model of The Simpson’s home using RISA 

3D. The foundation of this structure is 3000NW 12x14” concrete columns that are eight feet high. These 

columns are based at the corners of the rooms based off the floor plan. W14x43 Hot rolled steel girders 

are connected to the concrete columns on the first floor of the structure and are also connected to the 

W8x10 hot rolled steel columns on the second floor of the structure. These girders will help support the 

weight from the structure and live loads. 10x12” DF wooden beams are connected to the steel girders 

spaced two feet apart. The truss of the structure is made from 8x8 DF wooden truss cords, 4x4 truss DF 

wooden webs, 2x2 and 2x3 DF wooden purlins, and an 8.5x9.625 glulam beam at the end of the truss. 

The rendered model of the structure can be found in figure 5. 

 



Figure 5. Rendered House Model from RISA. 

 

Material Structural Analysis 

2. Concrete Columns 

Concrete columns are used to act as the foundation of the structure. These concrete columns hold the dead 

load of the entire structure as well as the live loads that are applied to the structure as well. This concrete 

column is in the center of the structure. Columns on the corner of the structure have do not have a shear 

force in the y or z direction. The concrete structure has some deflection and shear force in the y and z 

direction. This concrete column also has a moment in the y and z direction (figure 6).  

 



 

Figure 6. Concrete Column Detailed from RISA 

 

3. Steel Girders 

Steel girders are used to support the wooden beams of the house. The shape of the steel girders is wide 

flange. This steel girder is in the center of the structure. The diagram shows some deflection, shear force, 

and moment in the y and z direction (Figure 7). 

 



 

Figure 7. Steel Girder Detailed Report from RISA. 

 

4. Steel Columns 

Steel columns are used to support the first story, second story, and truss of the structure. The shape of the 

steel columns is wide flange. This steel column is located on the outside of the structure. The diagram 

shows some deflection, shear force, and moment in the y and z direction (Figure 8). 

 



 

 

Figure 8. Steel Column Detailed Report from RISA 

 

 



5. Wooden Beams 

The wooden beams of the structure are connected to the steel girders on the first and second story. 

The shape of the wooden beam is rectangular. This wooden beam is located on the second story 

toward the outer edge of the structure. The diagram shows some deflection, shear force, and moment 

in the y and z direction (Figure 9). 

 

 



 

Figure 9. Wooden Beam Detailed Report from RISA 

 

6. Wooden Truss 

The truss of the structure is made from 8x8 DF wooden truss cord, 4x4 DF wooden truss web, 2x2 and 

2x3 truss purlins, and 8.5x9.625 wooden glulam beam. Majority of the live load is applied to the roof of 

the structure. There is a roof live load that is applied to the truss to represent temporary load on the roof. 

For example, rain, snow, construction workers, etc. This load was applied in the -0.125k/ft in the y 

direction. The detailed report of each member is in figures 10-13. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



a. Wooden Truss Cord 

 

 

Figure 10. Wooden Truss Cord Detailed Report from RISA 

 



b. Wooden Truss Webs 

 

 

Figure 11. Wooden Truss Web Detailed Report from RISA 

 



 

c. Wooden Truss Purlins 

 

 



 

 

Figure 12. Wooden Purlin Detailed Report from RISA 

 

d. Wooden Glulam Beams 



 

Figure 13. Glulam Beam Detailed Report from RISA 

 

 



Cost Analysis 

This structure was constructed using concrete, hot rolled steel, and wood. Information such as the number 

of pieces, total weight, and total length of the materials can be found under the material takeoff tab on 

RISA. Costs of wood materials can be found on Lowes’s website, the cost of hot rolled steel materials can 

be found on Midwest Steel Supply website, and average cost of a ton of concrete was ranged between 

$117-$147. The total cost of the materials for the structure comes out to be $49,449.57 (Figure 14). This 

cost does not include the cost of labor to construct the structure. 

 

Figure 14. Cost Analysis  

 

Conclusion 

The objective of the project was to design a floor plan using AutoCAD to use to design a structure in 

RISA 3D using wood, hot rolled steel, and concrete. The process of designing the floor plan and 3D 

model took a lot of trial and error, as well as research and calculations. In the end, the structure was able 

to stay standing based off ASD codes. RISA gives detailed analysis of each member and node in the 

structure, which was very helpful during the design process. Now I have more experience in RISA 3D 

and AutoCAD because of this project.  
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https://www.midweststeelsupply.com/store/hotrollsteelbeam
https://www.lowes.com/
https://homeguide.com/costs/concrete-prices

