Course:
02.461
Physical Science Applications in Agriculture

Unit 4:
Agricultural Structure Systems and Environmental Control
Lesson 5:
Structural Design

QCC:
 175, 180, 188
Objectives: 

1. 
Describe different types of building designs.

2. 
Evaluate different designs for appropriateness.

3. 
Design a structure based on given criteria.

4. 
Construct a building  using established design criteria.

5.
Identify different types and methods of building assembly procedures.

6.
Evaluate the appropriateness of different types of building assembly.

7.
Assemble structures using different techniques and evaluate the effectiveness.
Teaching Time:

6 hours
References:

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

Precut wood, bill of material slips, model building
Teaching Procedure

Introduction and Mental Set
Students who have been exposed to structure designs and analysis should be able to design and construct a building. This is accomplished after the student learns about different building designs and how they are affected by outside force. Once the laboratories and model construction are complete, the structure can be tested by putting it under stress. Show students a model of a building. Put it under stress to show strength.  Tell students their job will be to construct the cheapest and strongest building.  Must be cheapest to survive all stress tests.  This is a class competition and winner will receive a prize. (The prize will be based on individual teacher's preference.)
Discussion
1.
What are the different types of building designs?
A.
Storage

B.
Housing

C.
Production facility

D.
Processing facility

E.
Function dictates the forces that may be acting on the building.

F.
Materials must be of sufficient strength to support the anticipated loads.

2.
Have students do "Laboratory Investigations" chapter 12 experiments l, 2, and 3 in the Physical Science Applications in Agriculture textbook.
3.
Based on given criteria and information gained in "Laboratory Investigations" have students design a structure.
4.
Have students construct a model of their building.
· 1 ft. to 1/4 in. scale.

· Using 1/8 and 1/4 in. precut pieces of wood for fabrication.

· "Elmer's Glue" can be used as the fastener.

· Students should keep a "Bill of Materials" for wood used.

5.
Test the model by putting stresses on it.
Summary

Discuss with class why individual models broke under stress.  Make sure to point out positive structural designs as well as structural designs that caused structural failure.  Students should understand how much planning is needed to construct a strong and safe building. The building of the model and its destruction will give students an idea of how important it is to properly construct a building.

Evaluation
Laboratory Activities
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