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Introduction
▪ The assignment given was to create 
a floor plan and 3D model of a 
structure

▪ The structure built requires 
materials such as steel, wood, and 
concrete 



Dimensions
▪ I found measurements of the layout of 
my house and its surface area [sq. ft.]

▪ House consists of:
▪ 4 bedrooms

▪ 1 bathroom 

▪ Kitchen

▪ Living Room

▪ Dining Room

▪ Foyer

▪ Attic

▪ Basement

▪ 4 Closets



Floor Plan
▪ Using floor layout of house, I created a 
detailed floor plan using AutoCAD

▪ Allows me to create a more accurate 3D 
model on RISA

▪ Columns specifically located at corners, 
center edges, and center of house



Modeling ▪ Defined section sets
▪ Selected choice of material, shape, type, etc.



Modeling
▪Created the basement support columns 
(fixed boundary conditions)

▪Next, created the main first-floor girders 
and beams (pinned on sides)

▪After, inserted first-floor beams and floor 
joist between beams (pinned on sides)



Modeling
▪ Designed external/internal 
walls using wooden studs

▪ Additionally, added door 
frames, window frames, and 
staircases

▪After, inserted first-floor beams 
and floor joist between beams 
(pinned on sides)



Modeling
▪ Designed roof trusses, floor 
joists between floor beams

▪ Roof trusses have applied live 
loads



Final Model



Structural Analysis
Concrete Columns:

▪ Central Column
▪ Supports most of structure

▪ Rids deflection from large steel 
girders

▪ Corner Column
▪ Supports ends of steel girders and 

beams

HR Steel Beams:

▪ Steel Girders
▪ Beams connected to girder 

throughout entire length

▪ Wide flanged to prevent buckling 
from deflection

▪ Steel Beams
▪ Connected to girder to support 

wooden floor beams/joists



Central Concrete Column: Corner Concrete Column:



Central Steel Girder: Steel Beam:



Structural Analysis
Wooden Studs:

▪ Central Wooden Stud
▪ Supports most of structure

▪ Rids deflection from wooden girders 
on second floor

▪ Corner Wooden Stud
▪ Supports ends of wooden girders and 

beams

Wooden Beams:

▪ Wooden Girders
▪ Wooden beams connected to girder 

throughout entire length

▪ Rectangular shape reduces 
deflection in vertical direction

▪ Wooden Beams
▪ Connected to wooden girder to 

support wooden floor joists



Central Wood Stud: Corner Wood Stud:



Second-Floor Wood Girder: First-Floor Wood Beam:



Structural Analysis
Wooden Studs:

▪ Central Attic Wooden Stud
▪ Supports heavy live load and dead 

load from roof trusses

Wooden Truss:

▪ Diagonal Roof Truss
▪ Has live load specifically located on it



Central Attic Wood Stud: Diagonal Wood Roof Truss:



Cost Analysis
▪ Material takeoff shows material, size, 
number of pieces, length [ft], and 
weight [K] of members



Conclusion
▪ Process consists of designing floor plan, 
then 3D model, next the structural analysis 
of model

▪ Expanded my knowledge of using AutoCAD 
and RISA

▪ Learned to fix certain issues within 
programs for different types of situations


