COMPUTER-AIDED 
DESIGN, ENGINEERING


OVERVIEW

Participants are given a engineering part from which to create a technical drawing using computer aided design tools.

PURPOSE

Use complex computer graphic skills, tools, and processes to develop technical drawings of an engineering part.

ELIGABILITY

Participants may compete in only one of the following: CAD, Engineering, Transportation or Structural Engineering.  Teams may consist of 2-4 participants at a high-school level.  Only participants at a High School level may participate.
TIME LIMITS

A. Fifteen (15) minute briefing
B. Up to (2) hours to develop technical drawings
PROCEDURE

A. Teams must bring their own software if it is not AutoCAD 2006 or CADKEY.

B. Each team is allowed 2 hours for completion of their technical drawings
C. Teams are given an engineered part to create precise technical drawings.  The part will be provided on site.

D. Teams work independently, without assistance from evaluators, teachers, other teams, other students or observers.

E. Participants are advised to save their drawings every fifteen (15) minutes.

F. At the end of their work session, teams will save all completed work to the hard drives of their workstation.

G. Technical drawings must contain the team ID number.  Names of High Schools or personal names are prohibited.

REGULATIONS

A. Teams provide their own software if it is not AutoCAD 2006 or CADKEY

B. Conference coordinators will supply computer workstations, AutoCAD 2006 or CADKEY software, the part to be sketched and all measuring instruments.
C. Participants are not allowed to leave the event area without permission from the event coordinator.  If a participant must use the restroom s/he will be accompanied by an escort.

D. Teams are not permitted to share solutions, dimensions, hardware or software.

E. Teams identify their work with only their conference ID number.

F. Teams will leave their workstations with their technical drawings still maximized.  If the evaluators cannot find the entry it will not be judged.

G. All work left on hard disks becomes property of TSA, Inc.

EVALUATION

Technical drawings should clearly show superiority in composition, dimensioning, accuracy, and use of CAD functions.  Multiple views of the object should be used.
STRUCTURAL ENGINEERING


OVERVIEW

Participants work as part of a team on site with supplied materials to build a model of a structure that is destructively tested to determine design efficiency.

PURPOSE

Working as a team and with time and material constraints, design and construct a specified model that reflects knowledge of strength and construction concepts.

ELIGABILITY

Participants may compete in only one of the following: CAD, Engineering, Transportation or Structural Engineering.  Teams may consist of 2-4 participants at a high-school level or 2-4 participants at a middle-school level (Separate contests will be held for high school and middle school.)

TIME LIMITS

A. All work must be done within the (2) hour timeframe.

B. Time begins at the Event Coordinator’s signal after the briefing.

PROCEDURE

A. Participants report to the event area at the time specified in the conference program.

B. Teams are briefed (15) minutes prior to the start of the contest.

C. Materials are distributed to each team and the construction procedure is explained.

D. The span of the design is determined prior to the contest.
E. Timing for the (2) hour event begins at the coordinator’s signal.  Participants may leave early, but must complete the check-in as directed.

F. All work stops at the coordinator’s signal.

G. Teams will return all unused construction tools and materials.

H. Structures are labeled with the team’s contest ID number.
I. Structures are allowed to dry during the team’s lunch break.

J. Structures are inspected for rule violations.

K. Testing is completed by evaluators.

L. Structures are destructively tested to determine failure weight.

M. The efficiency rating of the structure is calculated and ranking determined.

N. Teams failing to comply with the director or coordinator’s directions receive a twenty (20) percent penalty.

REGULATIONS

A. All work is done by the team in the area specified by the evaluators.

B. The materials for construction will be provided on site.  Teams are expected to bring designs created at home.  The material distributed to each team consists of twenty (20) feet of 1/8” x 1/8” balsa, one 3”x 5” note card and glue.

C. Tools provided for construction may not be used as part of the structure and must be returned at the check-in.  Teams failing to return tools will incur a twenty (20) percent penalty.

D. A sketch of the structure on the provided graph paper must be completed before arrival at the competition.

E. The span of the structure will be 

a. High School:

Twenty four (24) inches.
b. Middle School:
Twelve (12) inches.

F. Definitions that apply to the structure:

a. Lamination: Two (2) pieces of 1/8”x 1/8” balsa glued together surface to surface with the grain running in parallel.  Lamination of more than two (2) pieces is not permitted.

CORRECT LAMINATION
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INCORRECT LAMINATION
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b. Failure weight:  The greatest weight recorded during the test before failure of the structure.

c. Failure to comply:  If a structure fails to comply with any regulation, a penalty reduction of twenty (20) percent of the greatest weight held in the contest is subtracted from the team’s failure weight.

d. Gusset:  A panel or bracket attached to the corners or intersections of truss components to add strength or stiffness.  Note cards may be cut and used as gussets on trusses to strengthen the joints of truss structures.  Note card gussets on trusses are to be no larger than the diameter of an American quarter dollar coin.  They may not touch another note card gusset or overlap other trusses.  They may not be sandwiched between two (2) laminated members.
G. The structure: A bridge that reaches between the testing device abutments of which between one (1) and two (2) inches rests on top of the abutment.  Therefore, the structure must be two (2) to four (4) inches greater than the span of the abutments.
H. The span of the bridges for this competition will be:
a. High School:

Twenty four (24) inches.

b. Middle School:
Twelve (12) inches.

I. The height of the above the plane of the abutment may not exceed one and one half (1 1/2) inches.

J. The distance of the structure below the plane of the abutment may not exceed one (1) inch.  
K. The width of the structure must accommodate a test gauge of 2½ wide, 3/4 “ tall and 8” long passed from end to end of the structure as if a load had been driven over the bridge by a truck or train.

L. The ends of the structure may not be boxed in or blocked.

M. The bottom of the test gauge should remain between ½” and 3/8” above the abutment plane.

N. The 3”x 3” load platform is centered in the length of the truss.  The load platform is prepared from ¼” plywood with a ½” hole bored in the center.

O. The load platform must be glued in place at the center of the bridge.  It must rest above the plane of the abutment.  It must be weighed before the construction begins and the weight recorded on the platform.  Teams must be certain the number is not covered or removed.

P. The structure may touch the top and sides of the abutments.
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EVALUATION

A. The structure is weighed before testing and the weight is recorded on the evaluation form.  The weight of the load platform is subtracted from the structure weight.  The structure weight is to be the total of the glue, gussets, and balsa used in the fabrication of the structure.

B. An increasing load is applied to the structure via the test block until the structure fails.

C. The failure weight is recorded in the evaluation form.

D. The efficiency is determined by the failure weight x 4.54 divided by the weight of the structure in grams.

E. The efficiency is rounded off to three (3) decimal places and recorded on the evaluation form.

F. The highest numeric efficiency is the winner.  In the case of a tie, the greatest weight held by the tied entries is declared the winner.
G. Structures that violate the guidelines receive a deduction of twenty (20) percent of the greatest weight held for the first violation.

H. Structures are not to be tested if:

a. There are two (2) or more rule violations.

b. The structure cannot be placed on the tester.

c. The testing hook cannot be placed in the center of the structure.

d. Straight pins are left in the structure.

