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Executive Summary 

 The purpose for this project was to create one or more structures using concrete, steel, 

and wood. Using RISA software, we were to create a realistic structure and assign realistic loads 

to the structure to ensure each member (as well as the entire structure) would surpass the 

allowable stresses provided by the codes. I chose to create two structures. The first structure I 

designed was a single-story ranch-style house designed with only wood. For my other structure, I 

chose to create a model of a bridge. The materials I used for my bridge were steel and concrete.  

  Using AutoCAD, I designed a floor plan of the house and added dimensions. After this, I 

created a plan for the columns. Since it is a single-story house with minimal superstructure load, 

I decided to keep the columns on the outside so that I could maintain an open space floor plan. 

Next, I used RISA software to create my model. By researching common materials and sizesI 

used section sets in RISA to detail a list of structural components. In the following pages, you 

will see the dimensions of wood I used, the material properties, its shear/moment/deflection 

diagrams, and if it passed the code. I then designed my structure according to my column plan 

and added outside girders, inside beams, floor joists, interior/exterior walls, and trusses to 

support the roof load. I designed it in a way to distribute the load evenly to the columns. 

 The next structure I modeled was a triple-span bridge. First, I researched different types 

of bridge designs using steel and concrete. I decided to create a bridge with concrete columns 

and steel girders. I wanted to make it a relatively long bridge, because it was three spans. The 

overall length of the bridge is 90’, and 30’ wide to accommodate for two 12’ lanes, and two 3’ 

shoulders. The middle columns were designed at a greater height so their base could be placed in 

the water. I also created the pier connectors and the beam supports so the load from the 

superstructure and live traffic could be evenly distributed to the piers and down to the ground.  



House Floor Plan 

 This picture details the floor plan of the single-story ranch style home I want to model in 

RISA. This structure would be a rectangle with dimensions of 50’x30’. 

 

 

Column Floor Plan 

 This picture shows my column plan. On the short side, I designed the columns to be on 

the ends, and one in the middle. These would be spaced 15’ apart. On the longer side, I have a 

total of 6 columns, with a spacing of 10’. 

 

 



General House Structure: 

 The following pictures show the general house structure. The interior walls match the 

floor plan, and the columns match the column plan. Also, the loads are shown distributed to the 

trusses, which evenly distributes down to the columns. Additionally, my trusses are located 

above my columns which provides the roof load to be equally distributed toward the bottom of 

the structure. 

 

 

 

 



 This picture shows the structure from the underside. I have my joists pinned connected to 

my beams, and my beams pin connected to my columns. Through research, I decided to space 

my joists 1’ apart due to common practice. This design provides equal load distribution to the 

ground. 

 

 

 

 

 

 

 

 

 



Structure Loads 

This picture is unique because it displays the load that each member carries, and it also 

displays the shear diagram each member has. 

 

 

 

Load Calculations and Descriptions 

Asphalt shingles: 1.93 psf 

½” Plywood: 1.42 psf 

14” Snow load: 20 psf 

Total Load: 23.35 psf = 0.02335 ksf  

Therefore, -.023ksf was applied as an area load in the negative Z direction. 

Note: RISA shows a rounded number, but used the full number in the calculations 

 



Detailed Report of House: 

 The following pages include the reports for each structural member that RISA software 

calculated. The type of member is listed before the detailed report.  

Node Reactions 

 Using this chart, I am able to see the load carried to each node, and the direction of the 

load. I am also able to determine the directional moment at each node. 
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Cost Analysis of Structural Materials 

The most accurate way of calculating lumber cost is to find a cost of the number of pieces 

at a specified length, and then multiple the number of pieces by a unit price. Through research, I 

found the price per unite of wood for SPF lumber. It is important to note that this is the price of 

the lumber and does not include shipping or labor costs. 

 

 

 

 

General Bridge Structure 

The following pictures so the general bridge structure. The walls are made out of 

masonry concrete. The three span bridge totals 90’ in length and is 30’ wide which allows for 

two 12’ lanes and two 3’ shoulders. The pier connectors are made of concrete and provide an 

equal load distribution to the columns, which distribute the load to the ground. 

 



 

 

Structure Loads 

 For the scope of this project, I just wanted to estimate a typical load on a bridge in a 

simplified way. Typically, loads are broken up by axles and calculated into an equivalent single 

axle load. These loads would be classified as moving loads, and would transfer from the concrete 

to deck to the beams, to the columns, and down into the earth. 

 



 

Load Calculations 

 For simplification and experimental purposes I researched that the maximum load a truck 

could carry is an 80-kip load. Most trucks with this weight are around 72 feet in length. Dividing 

these two numbers, we would get a distributed load of 1.11 kips/ft. I also estimated two 80 kip 

trucks on each side so a total of 2.22 kips/ft distributed load for the entire structure. Since this is 

a 3 span bridge, I can treat each span individually and each span as a one way slab. This allowed 

me to put double the load on the center beam, and the rest on the outside beams.  

 

 

Detailed Report of Bridge: 

The following pages include the reports for each structural member of the bridge that 

RISA software calculated. The type of member is listed before the detailed report. 

Node Reactions 

Using this chart, I can see the load carried to each node, and the direction of the load. I 

am also able to determine the directional moment at each node.  

 



 

 

Steel Beam (Outside) 

 

 

 

 



Steel Beam (Inside) 

 It is important to notice that the inside beam has a greater maximum shear and moment 

because it is carrying more load. 

 

 

 



 

Pier Connectors 

 

 

 

Entire Bridge Shear Diagram

 



Cost Analysis of Bridge 

 The hardest price to find for the bridge was the price of steel. I estimated on the higher 

end. Depending on the availability of the wide flanged beam, the price is subject to change. 

 

 

 

Conclusion 

 Overall, this project was pivotal to my journey in becoming a civil engineer. I was able to 

provide some preliminary structural models, estimate loads, and learn how each load affected 

each member of my structure. The shear and moment diagrams the RISA software gave me were 

very similar to what I would expect to calculate if done by hand. All the detailed report outputs 

provided by RISA need to be interpreted and other tests need to be done before the design of the 

final project would be completed. Also, the material takeoff tool is a very unique tool to estimate 

quantities and prices. However, all materials would need to be researched for availability and 

quotes from a supplier. In conclusion, both the house structure and the bridge structure that I 

modeled are a good start to the design of two projects using wood, concrete, and steel.  


