Seventh Grade Applied Technology

Instructional Plan Structures
Marlboro Middle School

Mr. Barcello

Research Rationale / Why Study Structures?

The understanding of structures is fundamental to the understanding of both natural and human-produced objects in our world.  The tree trunk, leaf, blade of grass, human or animal skeleton, are examples of natural structures.  Humans, in the attempt to improve the quality of life or to solve problems of overcoming the forces of nature, develop structures to support us like chairs, or tables to support our work.  Bridges span rivers and valleys.  Man has built structures to carry us over highways, across the seas or through the air (auto chassis, ships, and air frames).  Simple hand tools and sophisticated machinery are both examples of the application of the principles of structures.  The design is to perform a task, and overcome the forces of compression, torsion, tension, and shear; to prevent bending, twisting and flexing – and to perform these functions with the economical use of materials.  Anyone can design a structure to carry a certain load, given free rein to use any quantity and type of material they wish.  But, designing structures for real world markets requires the application of known principles and choice of appropriate materials.  

Objective / Student Proficiencies:

Upon completion of this module, the student will be able to: 

1. List and define three forces which act on structural components, including tension, compression, torsion, and shear;

2. Predict and identify the locations of stress concentrations by using computer-model analysis, serving as a guide to develop a scheme for relieving the stresses to resist structure failure;

3. Apply knowledge of trusses to the design and construction of a truss to support a “load” over a “span;”
4. Propose modifications or refinements to simple structures which reflect principles of structural design; and
5. Describe the difference between a “mechanism” for control or power, and a “structure.”

Instructional Strategy: 

Students will design and develop a structure that will be 3 inches high and span 20 inches.  The structure using the least amount of wood yet supporting the most weight will achieve the highest grade. The “best” beam will be decided by a co-efficiency factor determined by the weight of the structure divided into the weight held.  

(Remember, records are made to be broken, teams who build record breaking structures and will be entered onto the “Barcello Wall of Fame”... Good Luck!)

Materials: 

Only materials provided by your instructor may be used: ¼” square stock pine, balsa wood ¼” and wood workers aliphatic resin base glue will be used.

