Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 6:
Analysis of Structural Designs

QCC:
175, 180, 188
Objectives: 

1. 
Identify the factors that influence building designs.

2. 
Analyze structures and evaluate the designs based on established criteria.

Teaching Time:

1-2 hours
References:


Buriak, Philip & Edward W. Osborne.  Physical Science Applications in Agriculture.  Interstate Publishers Inc.  Danville, IL.  1996.
Materials and Equipment:

Slides 

Slide projector

Empty coke cans

Transparency 4.6.1

Overhead Projector
Teaching Procedure

Introduction and Mental Set

Buildings for storage, housing and working facilities are needed in every community.  Before constructing it is necessary to understand what forces and loads the building will be subjected to.  Understanding these forces will aid us in constructing a building that is both functional and withstanding of its environmental pressures.  Show pictures or slides of buildings in the community that have collapsed as well as buildings that stood for a long time.  Ask why one building is better than another.  Place an empty coke can on the floor and stand on it.  It will not crush.  Now dent the sides a little. Stand on it again.  The can crushed, why? The structural integrity of the can has been compromised and is now susceptible to outside forces.

Discussion

1.
What factors influence building design?  
Display and discuss transparency 4.6.1.

A.
Loads

· Live Loads- include anything brought into a structure

grain, hay, livestock, tables, etc.

· Snow Loads- vary by climate zone and roof slope.  Steeper roof sheds snow better.

· Wind Loads- act perpendicularly to the building surface.  Varies with velocity, height and slope of building with respect to wind direction.  (Fig. 13-12 Physical Science Applications in Agriculture)

· Dead Load- the weight of the materials used to construct the structure.  (Fig. 13-11 Physical Science Applications in Agriculture)
B.
Forces (Stress)

· Tension- when a pair of forces act opposite each other, tending to stretch and pull apart a material (stressed surface is perpendicular to the applied force)

· Compression- push the material together, shortening the material and producing compressive stresses within the material.  (stressed surface is perpendicular to the applied force)

· Shear- stressed surface is parallel to the applied force

· Torsion- twisting stress
C.
Loads are the weight or stresses that a building will come under.

D.
Determining loads is the first step in good structural design or effective maintenance.
2.
Present a slide show with different building designs found in the community and analyze the structures.  
Give an evaluation of each based on established criteria.

Summary
The need for agriculture structures makes it necessary to properly construct them.  Before constructing a building it is necessary to understand what makes a building last.  This study and analysis of structural designs are the first steps in developing a structure and finally constructing it.

Evaluation
Written quiz to analyze load and stress on existing building.

4.6.1
Factors That Influence Building Design 
Loads

· Live Loads- include anything brought into a structure

grain, hay, livestock, tables, etc.

· Snow Loads- vary by climate zone and roof slope.  Steeper roof sheds snow better.

· Wind Loads- act perpendicularly to the building surface.  Varies with velocity, height and slope of building with respect to wind direction.  (Fig. 13-12 Physical Science Applications in Agriculture)

· Dead Load- the weight of the materials used to construct the structure.  (Fig. 13-11 Physical Science Applications in Agriculture)

Forces (Stress)

· Tension- when a pair of forces act opposite each other, tending to stretch and pull apart a material (stressed surface is perpendicular to the applied force)

· Compression- push the material together, shortening the material and producing compressive stresses within the material.  (stressed surface is perpendicular to the applied force)

· Shear- stressed surface is parallel to the applied force

· Torsion- twisting stress

Loads are the weight or stresses that a building will come under.

Determining loads is the first step in good structural design or effective maintenance.
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